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ABSTRACT

The National Center for Analysis of Energy Systems at Brookhaven
has been in operation since January 1976. This annual highlights
report outlines the scope of activities of the Center involving the
integrated analyses of technological, economic, environmental, and
social aspects of energy at the regional, national, and international
levels. The objectives of the Center and major accomplishments of
1977 are described along with a list of active projects and publica-
tions. “The energy data bases and analytical models used in the course
of policy analyses are also described.

The major ongoing activities of the Center include:
- long-range forecasting of energy-economic relationships,
- regional energy and environmental policy,
- comparative health effects of alternati;é energy systems,
- technology assessment and energy R&D priorities,

- development of energy-economic-environmental models and
data bases,

1

- R&D strategies for International Energy Agency, and

- energy technologies for developing countries.

- iii -
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INTRODUCTION

The National Center for Analysis of Energy Systems '(NCAES) was
established at Brookhaven in January 1976. The formation of this
Center gave recognition both to the need for'detailed interdisci-
plinary studies of the relations between the technological, economic,
social, and environmental factors of energy systems and to the pre-
vious work done by the Brookhaven groups in these areas of energy
systems analysis. The staff includes expertise in the areas of
science, technology, economics, planning, health and safety, infor-
mation systems, and quantitative analysis. In order to relate the
technological aspects of energy to other policy  areas including
economics and the environment,.work is performed when appropriate
for other federal agencies and for state and regional agencies,
regulatory bodies, and planning groups. -

The emphasis of the programs at the Center is on planning
studies at the regional, national, and -international level in areas
of special import to energy R&D policy formulation. This -work is
designed to assist the Department of Energy (DOE) in the formula-
tion of énergy policies that are responsive to the nation's needs.
A portion of the program effort is devoted to the development of
planning frameworks, analytical models, and data bases that are re-
quired to give adequate support to the planning studies. Thus the-
program involves both operational support to DOE and original re+ -
search in energy systems analysis. - Individuals associaﬁed with the
Center have engaged in a number of major panel and committee ac-
tivities in the energy area. The research component of previous
programs on which the Center is based has led to the development of
analytical methods and data bases that are widely used at the fed-

eral level as well as by industry and universities. These unique

1
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analytical techniques emphasize technological detail and are employed
in support of the planning studies.

OBJECTIVES

Special objectives of the National Center for Analysis of En-
2rgy Systems are: ' ) '

1. To perform ehergy technology.asséssments on a continu-
ous basis to support DOE planning and budget allocation. '

2. Tou develop long-range energy-economic projections.

3. To analyze biomedical and environmental impacts of en-
ergy strategies. '

4. To perform épecial regional and national policy studies.

5. To explore international aspects'of energy in relation
to technology and policy. '

6. - To develop improved data bases and analytical methods
for, use in energy policy analysis and technology assessment.

7. To provide a central focal point for the coordination
and integration of energy data and models through collaborative
efforts with universities and industry.

! , 8. To maintain current information on the technical, eco-
nomic, and environmental characteristics of energy technologies for
use by DOE and other agencies engaged in energy technology assessment.

Y. To cooperate with and assist other federal agencies, re-
gional planning and regulatory agencies, universities, and induStry
groups in the analysis of spécial problems of mutual interest and
in the dissemination of information and analytical methods.

10. To provide a site and support facilities for workShops
and special task groups assembled to address important topics. '



HIGHLIGHTS OF FY 1977

Energy Technology Assessments and Projections

. . Completed a study of potential coal use in the year 2000

. Completed a study comparing energy use in Japan with
that in the United States

. Began a study of the impacts of decentralized energy tech-
nologies on future United States energy use and lifestyles

. Completed an analysis of selected conservation options
which include potential economic and enerdy savings

. Supported DOE in the development of long-range energy fore-
casts and in the analysis of the long-term impacts of the
National Energy Plan

The analysis of the national enérgy policies utiljized the
Brookhaven Energy System Optimization Model to assess the impact
of ppoposed taxes on o0il and gas, particularly in the industrial
and utility sectors, upon fuel use patterns in the energy system.
This analysis was carried out to the year 2000, and indicated the

magnitude of the shifts to coal from oil and gas that might occur
.and the technology to be employed. Higher fuel costs provide an in-
centive forksolar options under this plan.

The study of coal use analyzed future supply and demand rela-
tionships on a regional basis, taking into account the transporta-
tion complexities and sulfur content of coal from varioué supply
regions. The study assessed future siting and economics of syn-
thetic fuels from coal. 1In addition, it also indicated that the
implementation of stringent emission standards based on Best Avail-
able Control Technology amendments to the Clean Air Act could dampen

the development of Western coal resources and enhance the cost



competitiveness of nuclear power, compared to a case under present
New Source Performance Standards. The cost comparisons in various
regions are summarized in Figure 1.

Comparisons of energy use among nations is useful for esti-
mating improvements in energy“options based ubon the experience of
others. A previous study comparing energy use in Sweden with that
in the U.S. was very instructi&e and a new study comparing the U.S.
with Japan indicates the lower per capita consumption by'the Japa-
nese is mainly due, in the residential and commercial sectors, to
lifestyle and cultural differences, rather than technological dis-
tinctions. The industrial sector of Japan is distinctively more
efficient because of £he more recent vintage of its capital stock.
The transportation sector in Japan uses mass transit to a much
greater extent than in the U.S. In summary, personal consumption
of energy in Japan is inextricably linked to income levels and
cultural factors. Figure 2'comparés sectoral energy differentials

‘between the two nations.

Economic and Conservation Analysis

. Application of coupled Brookhaven and Hudson-Jorgenson
model to. long-term energy~-economic projec¢tions under al-
ternative energy pricing policies

- Completion of analysis of energy conservation policy as
a means of ameleorating the oil supply crises foreseen
by some in the 1980's ‘

Fnergy-Economic Analysis

During FY 1977 primary emphasis was devoted to énalyzing'the
potential ranges of economic and environmental impacts of alter-
native energy policies through the application of the various BNL

and DRI energy, economic and environmental models. Evaluations of
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several potential future energy policies, including nuclear'mora-
torium legislation and conservation-oriented energy taxes and sub-
sidies were performed. Several improvements were also made in the
models currently being used for energy policy'analysis. These in-
clude the development, of detailed linking~equatiohs for integrating
two Brookhaven models (BESOM and IO) and the Hudson~Jorgenson (H-J)
model. 1In addition, the dynamic version of BESOM was linked to the
Hudson-Jorgenson model. The major results of a policy study involv-
ing the use of energy taxes to reduce demand and estimation of the |

import on GNP are shown in Table I.

Transportation Conservation

The Division of Transportation Energy Conservation requested
that NCAES develop a framework for estimating the amount of energy
used to transport energy materials under alternative energy sce-
narios. In response to this request, NCAES developed the Brook-
haven Energy Transportation Submodel (BETS). BETS uses BESOM
solution values, user assumptions, ahnd other transportation parame-
ters, to produce energy consumption values attribufed to the move-

ment of specific energy materials on specific transportation modes .

Buildings and Community System (BCS) Conservation Options

One of the most important opportunities for conservation lies
in our buildings and the energy conversion system which sﬁpport
them. The BCS program in NCAES is directed toward the application
of existing tools to the program evaluation needs of BCS; the de-
- velopment of new topls where appropriate; the support of BCS and
BCS contractors by proViding background on prices, growth, and
other considerations; and participation in the Residential/Commer-
cial Working Group of the ERDA Market Oriented Program Planning
Study (MOPPS).



" TABLE I

Effects of Pricing Policies

on Energy Demand and GNP, - Year 2000

Energy Demand

Policy Case 1015 Btu
ReferenEG | 138

1 124

2' . 1;6

3 90

4 70

*

0il Usage Reduction in GNP*
1015 Btu %

50 (0]

34 1.5

28 3.2

24 712

19 11.9

From reference year 2000 level $2791 x 10°.



The end use conservation model, BECOM, assesses both new and
retrofit conservation technologies in nine building types and four
regions in a linear programming framework. The network description
of BECOM developed as an extension -0of the Reference Energy System

is shown in Figure 3.

Industrial Conservation

The industrial energy conservation effort concentrated its ef-
forts on assessing the system-wide impacts of energy conservation
technologies withiﬁ several industries through the use of linear
programming cost optimization models for each industry. The .in-
dustries covered included.cement, iron and steel,. aluminum, and
paper and pulp. The effect of energy prices, policy options, and
investment cost on the rate of market penetration of new technolo-
gies was assessed. The senéitivity of market penetratibn to capi-
tal cost and energy prices, and the synergism between cbmpeting
technologies provide.crucial data on which R&D funding decisions
can be based. For thé paper and aluminum industries some regional
effects can be analyzed due to the limited regional disaggregation

of'these models.

Conservation Policy

The Economic Analysis Divisibn'conductgd an overview assess-
ment of the role of energy conservation and solar applicatioh in
the context of global energy supplies'and economic growth. This
study was sponsored by the Office of Conservation Planning and
Policy and conducted in collaboration with energy economists at
Cornell University. Special attention was directed to the role of
the global oil mafket on U.S. energy supplies; the interaction of
energy supplies and prices with the economy as a whole; the clari-

fication of the specific role of the federal. government together
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with business and other institutions in promoting energy conserva-
tion and solar applications; and the development'of improvéd ap-

proaches to managing federal programs in these areas.

Support of External Modeling Activities

The dynamic energy system model developed at Brookhaven,
DESCM; was one of six models applied to energy analysié by the
Modeling Resource Group of the National Academy of Sciences Com-
mittee on Nuclear and Alternative Energy Systems (CONAES). The
focus of the CONAES study was on energy needs>fof 2010. The models
were used to projeét the electric and noneléctric energy consump-
tion ahd’technolOgies employed under différeﬁt policy scenarios.

In addition to participating in the CONAES study, the Eco-
nomic Analysis:Program.also suppérfed the Energy Modeling Forum.
The Energy Modeling Forum seeks to .improve the usefulhess of fdr—
mal models as aides for decision—makiﬁg by clarifying and communi-
cating the capabilities of existing models.‘ The Forum examined
six models, one of which was the combined Brookhaven and Hudson-
Jorgenson model. The impiementatidn of this linkea system is
achieved through information transfers for three térgét yéars of
1985, 1990, and 2000 between the Hudson-Jorgensdn (DRI) Model and
the Combined Ihput—Output—BESOM. The DRI model is used on an intéf—
temporal integiating device with the static I/O—BESOM'modél pro- '

viding energy technology.detail for the three tafgét'yéars{

International Programs

. Completion of first phase of IEA Energy Systems Analysis
Project

. Contributed to the analytical section of the plan for the
U.S. Technical Energy Program for Developing Countries

- 11 -



Collaboration with Directorate for Science, Research, and
Education of the Commission of European Communities on
energy-economic data and model development

IEA Energy Systems Analysis

A brief summary of‘the results obtained during the initial ten
months of the International Energy Agency Energy Systems Analysis
Project was prepared jointly by BNL and Kernforschungsanlage, Julich
(with acparatc national data appcendicoe for each of the ;3 partici-
pating countries and a separate "Resource Evaluation" appendix).
During the second phase of the project (April 1, 1977 through March
31, 1979) preliminary‘analytical results for many IEA scenario
cases will be completed in late April 1978; however, most reports
in FY 1978 will be informal in nature and only for internal use of
the national delegations to the IEA.

- The March 25, 1977 report describes the historical energy
flows for calendar year 1974 for each of the 13 participating coun-
tries (Belgium,-Canada, Denmark, the Federal Republic of Germany,
Ireland, Japan, the Netherlands, Norway, Spain, Sweden, Switzerland,
the United Kingdom, and the United States). Reference projections
of the energy systems were érepared for thé‘years‘l985 and 2000,
and the.possible role of 18‘new technologies were evaluated in a
prelimiﬁary>way. . The déta were prepared jointly by two teams work-
ing at BNL and KFA composed of one or moré‘representatives from
each of the participating countries; The results underscore the
urgency for collective action by the-industrial nations of the
world in finding substitutes for petroleum during the next two

decades.

- 12 -



Regional Energy Studies

. Assessment of the solid waste management impacts of the
Administration's proposed National Energy Plan

. Assessment of the Impacts of the Administration's proposed
National Energy Plan on the Northeastern United States

. Completion of a major study of the Air Quality and Health
Impacts of increased coal utilization, prepared at the
request of the National Academy of Sciences Commlttee on
Nuclear and Alternative Energy Systems

- Development of an electric facility siting model for dis-
aggregation of regional energy system scenarios to the
county level

. Assessment of New Jersey's 1976-1977 Natural Gas Supply.
Crisis
. Establishment of a State Advisory Committee, with a repre-

sentative from each State designated by the Governors of
the Northeast

. Participation in the National Coal Utilization Assessment,
a multi-laboratory effort sponsored by ERDA-DOE's Inte-
grated Assessment Program

. Preliminary feasibility analysis of offshore coal fired
electric generating plants

. Detailed assessments of the current and future potential
for industrial coal utilization in the Northeast

- Prepared preliminary energy Research, Development, and
Demonstration Plan for the State of New York (in collabo-
ration with ponovan, Hamester, and Rattien, Inc., and the
State University of New York at Stony Brook)

Health Impacts of Sulfates from Fossil Fuel Combustion

In a major effort in support of the National Academy of Sci-
ences' Committee on Nuclear and Alternative Energy Systems (CONAES),
the Brookhaven Long Range Diffusion-Trajectory Model was applied
to cmissions from existing and anticipated electric utility plants.

Using the Lave-Seskin dose response function to quantify health

- 13 -



impacts, it was found that a significant probability existed that
excess mortality levels from fossil fuel combustion might reach

20,000 deaths per year.

Solid. waste Impacts of the National Energy Plan

In an aséessﬁent of the impact of the NationalnEnérgy Plan
(NEP) on sdlid waste generation in the electfic utility and indus-
trial sectors, it was determined that the'NEP, by 1985, would re-
sult in slightly lower'quan£ities of ash and scrubber sludge dis-
posél iﬁ the electric utilities, buf coﬁsiderably higher disposal
requirements in the industrial sector. Problems in industry wecre
found to influence the choice of FGD systems'utilized, and a sig-
nificant propoxtiQn of industry would elect to use liquid scrub-
bing systems, with a discharée to municipal sewers and receiving
waters, rather than become entangled in loc¢al g6lid waste manage-
ment controversy. This study was prepared at the request of the

Executive Office of the President.

Energy Facility Siting

As part of the NationAal CoAl Utilization Assessment, extensive
siting analysis was conducted tor the Northeastern United States.
Major findings include.the preseﬁce of severe water resource con-
straints in the Middle Atlantic States, leading to the requirement
for dry cooled nucleaf and coal technologies, and‘off—shore siting;
the existence of severe land use constraints on the New England
Coast, severely limiting the ability to attain postulated levels
of electric dcmand bcydnd 20203 and the rcqﬁircmcnt for nucdlear
energy centers in upstate New York beyond 2010; The nonsignificant
deterioration provisions of the Clean Air Act Amendment were found

to constrain coal siting in upstate New York and northern Maine.

- 14 -



The methodology used in this siting analysis is shown in Figure 4
and is now the subject of a special assessment to be conducted for
the Massachusetts Energy Facilities Siting Council for analysis of

regional siting problems in New England.

Environmental Studies and Biomedical Assessment

- Collaboration in the preparation of the Environmeﬁtal De-
velopment Plan for the USERDA Conservation Research and
Technology Program,

. Scenario analysis for the U.S. Water Resources Council in
support of the National Water Assessment

. Analysis of various oil spill and -pollution episodes in
the Northeast prepared for various public agencies using
the BNL Ocean Transport Model

. Assessment of the Acid Rain Problem in the Northeast

. Comparison of population exposure to air pollution to sup-
ply heat demand from (a) high-Btu gas from coal, (b) coal
to electric heat, and (c¢) wellhead natural gas

< Analysis of conflict between energy developments and en-
dangered species distributions

. Analysis of the importance of individual exposure data in
assessment health impacts of air pollution

. Survey of the health effects of insulation materlals and
development of mathematical models of indoor air pollution
that take into account reduced energy consumption due to
conservation measures, and changing outdoor air pollutant
concentrations

. Sponsored workshop entitled "The Impact of Water Availability
on New England Energy and Economic Development®

. Reports on implications of New Source Performance Stan-
dards for emerging technologies with special emphasis on
EPA's proposed New Source Performance Standards for Lurgi
coal gasification plants

. A workshop and report on potential ambient air quality stan-
dards for atmospheric sulfates and preliminary analysis of
the policy implications- of these standards
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. A workshop and report on innovative methods of quantifying
environmental impacts of energy production and use

. Preliminary reports on potential health and environmental
impacts of decentralized energy systems, including solar
energy systems . ) o T

County Level Data Base

The Data Bank is organized by facility type and the county
in which the facility is tb épéeaf. The facility type is further
classified according to fuel type, the supply activity to which the
facility belongs, and the process type to be implemented. A numeri-
cal indexing scheme is assigned to all claséification elements for

purposes of retrieval, updating, and model interfacing.

Socioeconomic Analysis

The relationship between air pollution, mortality, income,
and several demographic variables was detected using the MEDABA
file. Results are shown in Figure 5.

The pollution effect can be traced at two different levels:
(1) a weak effort in ingreasing mortality at yOuﬁger ages and (2)
a nonspecific effect on increased cardiovascular disease, is highly
income dependent (i.e., only evident in high income levels exposed
to high pollution). On the other hand, an effect is not detectable
in low income high¢pollution levels. The pollution effect on
chronic discases can be traced to chronic ischemic heart disease.
Because this specific cause of death shows a strong association
with pollution levels in conjunction with its rising incidence as
a major cause of death, the need for more extensive research in
this area is clearly mandated. Our fiﬁdings show an association
of pollution with malignant meoplasms that is age dependent, and

is nonsite specific.

-17 -
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Individual Exposure Study

A simulation study was conducted to determine the distribution

of individual exposures to SO, within a population. Neither urban

2
nor suburban fixed monitoring sites proved to be good estimates of
the population exposure. This is illustrated in Figure 6. . An as-
sessment of the potential for individual air pollution monitors as

a means of better defining population exposure was conducted.

Methods and Data

Methods have been developed for integrating health impacts
with energy networks. The technique associates health impact co-
efficients with each process in the network. The.method considers
deaths, injuries, and iilnesses. Uncertainty is accounted for by
providing best estimate and upper and lower range of estimate. The
impacts of each process are calculated and these can be aggregated
to any level or by any criteria desired.

Environmental coefficients within the current Brookhaven en-
ergy data bank were reviewed and recommendations for incorporating
existing data into a new Biomedical and Environmental Modeling In-
formation System (BEMIS) were made.

An interface program was developed that recasts BESOM aggre-
gated energy outputs and generates an ESNS output containing the
full set of disaggregated process—le?el emissions for both sﬁpplies
and end uses.

A county-level water quality file was created for New England
and Mid-Atlantic states. Data includes numerous statistical wvalues
for over 50 parameters, ranging from toxic metals and nonmetals,
radionuclides, organics, harness related variables, and pesticides.

The National Residuals Discharge Inventory was brought in-

house, with approximately 60% of its software converted to run on
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EXPOSURE

POPULATION
DENSITY, ARBITRARY SCALE

Simulated distribution of annual average exposure

level in the population of a highly polluted urban area

compared ‘with annual average concentration at urban and

suburban fixed monitoring sites.
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Figure 6. Population exposure density,

- 20 -~

300

arbitrary scale.

400



our- CDC computer and much of its relevant data extracted for BEAD

analyses.

. Energy Data and Model Development

- - Development of a multi-region version of the Brookhaven
Energy System Optimization Model

. Implementation of time-step optimization model for analy-
" sis of time dynamics of energy systems

. Multi-objective analysis of energy futures

The Multi-Regional Energy Model

The Multi—Regibnal Energy System Optimization Model (RESOM)
was developed and applied to policy analysis. The energy sector
is represented in this multi-regional model, which optimally al-
locates regionally produced energy resources aﬁd selects the
optimal.regional mix of energy supply,'éonvefsibn; énd end use
technologies according to some objective cfiteria which may'includé'
cost, efficiency, and environmental impacts. Regibns are'linkedvby
interreéionai energy flows and tfanspdrtation networks. Work was
initiated on linking the energy sector model with a mﬁlti—regiohal
interindustry model of the economic system, where the regions are
also linked by interregional industrial flows. The Multi-Regional
Model may be used in a time-dynamic version by employing the time-

step technique developed for BESOM.

Time-Stepped Version of BESOM (TESOM)

The Time-Stepped Energy System Optimization Model was con-
ceived and developed to provide an improved, automated, simulation
capability and an alternative decision-making tool to assist in the

study of the evolution of national energy supply/demand distribution
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systems. TESOM can be classified as a "myopic" time-phased model
in that the optimal levels of the decision variables for any time-
step are determined entirely from the optimal levels of the deci-
sion variables in the previous time-steps, and the assumptions on
tha retirement/deterioration rates and average lifetimes of "old"
stock, with associated zosts, and the "current” assumptions involv-
ing energy-related economic and technological factqrs,>potehtially
including both short-term and long-term supply'curves. Since TESOM
is "myopic" it ¢an be usged to évaluate the effect of "surprises or
shocks" to the ensrgy system that are hot'foreseen until some later
date. c

Sample results of multi-objective trade-ofl danalyses are shouwu

in Figures 7 and 8.

NEDS/REPS Environmental Model

~ The Natioﬁéi'Emission Data Service (NEDS) and Regiqnél Emis-
" sion Projection System (REPS) models develop=d by Booé Ailen were
made operationél on the BNL computer system; Two basic stuaies

were performed using NEDS/REPS whicﬁ entailed many modifications-

to the model aystem.
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MAJOR ACTIVITIES PLANNED FOR FY 1978

Technology Assessment

Completion of study of decentralized systems and impacts
on U.S. energy use

Development of a new set of energy use baselines, and up-
dating of the Sourcebook for Energy Assessment

Completion vl & study of multi-objective analysioc .tech-
niques applied to energy strategies
Completion of a study of solar-storage-~backup trade-offs

for decentralized electric supply to small community
systems )

Economic and Conservation Analysis

The development of multi-regioﬁal energy-economic models

Continue efforts to more fully integrate the multi-
regional energy model with the national energy-economic
models from above and the sub-regional energy-environmental
models from below

The Conservation Policy and Planning program will place
special emphasis on understanding the relationship be-
tween ever tightening world oil markets and the U.S. con=-
servation program

The Buildings and Community Systems Conservation program
will move intensively into analysis of price, incentive,
standards and other areas of DOE responsibility, while
maintaining the RD&D analysis capability developed in
FY 1977

The industrial energy conservation project intends to
extend the availabililty of process models, including con-
servation options, to include the cement, glass,. food, and
textiles industries. This work will be done through col-
laborative arrangements where possible.
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Develop a hierarchical framework for incorporating various

existing models into a system specifically designed for
integrated energy/environmental/economic policy analysis

Regional Programs

Assessment of the utilization of refuse derived fuel for
the State of Maryland

Analysis of regional energy facility siting strategies
for New England, conducted in conjunction with the Mas-
sachusetts Energy Facilities Siting Council

Initiation of a detailed assessment of the regional eco-
nomic impact and regional development consequences of
conservation strategies in the Northeast

Completion of the National Coal Utilization Assessment,
culminating in a series of symposia on coal utilization
and its impacts in the Northeast

Assessment of the relationships between energy develop-
ment, water resource constraint and economic development
in New England

International Programs

Completion of energy R&D assessment in support of R&D
strategy development for the International Energy Agency

Completion of assessments of four developing countries in
support of the U.S. Technical Energy Program for LDC

Preparation of a study for the Agency for International
Development on the energy future of developing countries
and priority areas for U.S. assistance programs

Environmental Studies and Assessménts

Continue analysis of transport, conversion, and health
effects of sulfates

Analyze environmental characteristics and impacts of
decentralized energy systems
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Energy Data and Models Development

- Application of the regional and time-stepped models to
technology assessment

- Application of the NEDS/REPS system to environmental
policy analysis
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ORGANIZATION

The Center is organized within the Department of Energy and
Environment as shown on the attached'organization chart (Figure 9).
The Biomedical and Environmental Assessment Division, a joint pro-
gram between the Medical Department and the Department of Energy and
Environment, is affiliated with the Center. Working groups have
been assembled in several areas with specific program responsibili-
ties. These areés are: '

1. Policy Analysis

2. Economic Analysis

3. Biomedical and Environmental Assessment
4. Technology Assessment

5. Energy Data and Models _

' Edch of these working Qroups draws on the collective skills
and capabilities of the staff including chemical, electriéal and
mechanical engineers, physicists, chemists, physicians, ecologists,
epidemiologists, economists, applied mathematicians, and computer
specialists. The staff has long-term experience in energy research
and development. Mahy consultants ffom.industry and the academic
community are engaged on a continuing bésis and contribute to the

program as the need arises.

RELATIONSHIP TO OTHER ACTIVITIES

The progréms now included in the Center have provided analysis
and support for DOE, the National Science Foundation Office of
Energy R&D Policy, the Office of Science and Technology, and the
Council on Environmental Quality. Collaborative work is in prog-
ress with other agencies, federal and state.

Personnel from the Center have participated in speéial energy
panels and studies sponsored by the National Academy of Sciences,
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the NSF Science and Technology Policy Office, and the Department of
Commerce. A close working relationship has been established with
energy groups at Stanford, Princeton, Harvard, MIT, the University
of Illinois Center for Advanced Computation, the Electric Power
Research Institute, and several other universities and institutions.
Extensive interactions and collaborations have also been estab-
lished with the International Institute of Applied Systems Analysis
in Austria, the International Energy Agency, the Commission of
Furopean Communities, and the Environment Directorate of the OECD.
These relationships provide useful points of contact for the inter-

national aspects of the Center's programs.
SCOPE OF ACTIVITIES

The activities and responsibilities of the major groups in the
Center are outlined below. These activities are closely integrated
and specific studies generally involve personnel‘from several groups
working under the direction of a Principal Investigator or Program.
Manager. . A

Policy Analysis

The activities in the area of Policy Analysis have focused on
international programé and on regional studies includiné detailed
study of the use of energy in urban areas. The scope of the regional
energy/environmental study has been expanded to cover the Northeast
region of the U.S. with particular attention to the urban megalopolis.
The energy/environmental studies are performed in the context of
planning for the social and economic development of the region and
provide detailed insight into problems of implementing technologies
once they are developed. _

Specific studies in this activity include:

1. Energy demands and environmental implications in the

New York City and Northeast region.
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2. Forecasting of regional energy demands and strategies.

3. Energy implications of .regional development and patterns
of land use.

4. Development of analytical models for regional energy/
environmental planning and land use.

5. Siting of major energy-related facilities with analysis
of environmental implications,

6. Special studies of intefnational scope dealing with
energy technology and policy issues in developing countries.

7. Systems analysis of cooperative R&D programs for the

International Enerqy Adency.

Economic Analysis.

Comprehensive energy planning and analysis requires detailed
study of the economic characteristics of energy technologies and of
the relationship'of energy to the social and economic structure of
the nation. The objective of the Economic Analysis activity is to
analyze these relationships ensuring that the technological reali-
ties of the energy system are reflected in economic modeling and
analysis. Support is provided to the Technology Assessment work in
economic anal?ses used for projections of energy demand and.in the -
analyéis of the economics of new technologieé.'A | |

Specific activities in the area of Economic. Analysis include:

1. Economic analysis of interfuel competition and role
of energy in various séectors of the U.S. economy.

2. Model dévelopment involving Ihpuf—Output and macro-
economic models that are used for economic analysis and planning.’

3. Analysis of ghadow pricee and cost-benefit charac-
teristics of new technologies.

4. Cost studies of advanced technologies under conditions

of changing cost of iﬁputs to production.
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5. Projections of level of economic activity and related
energy requirements.

6. Identification and analysis of nontechnological alter-
natives to technical solutions.

7. Studies of commercialization and the identification of
socio-economic effects of technology implementation.

8. Special studies. in areas of net energy or energy
accounting.

Biomedical and Environmental Assessment

The biomedical and environmental impacts of energy supply and .
utilization must be considefed-explicitly in analysis and planning
at both the national and regional levels. The objective of this
asséssment work 1is to identify all of the externalities, or social
costs, associated with the extraction, conversion, transmission,
and use of alternative fuels and energy sources. Some of these ex-
ternalities are easily identified and quantified; others are not
well understood. The assessment provides information on biomedical
and health effects to an overall assessment of energy technologies
and policies in which social, economic, and environmental factors
must be balanced. The work also serves to identify information
gaps on the spatial transport, conversions, and biological damage
associated with pollutants or externalities that must be resolved
through research in such areas as atmospheric dynémics, health.
effects, ecology.

Specific activities in Biomedical and Environmental Assessment
include:

1. Assembly of quantitative information on pollutants and
other externalities associated with specific fuel cycles and energy
conversion technologies.

2. Analysis of transport and damage associated with yariqus

pollutants.
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3.  Analysis of morbidity and mortality in areas of dif-
ferent air quality, including identification of life~shortening
effects.

4, studies of site-specific impacts of energy systems and
of other special policy topics.

Technology Assessment

The activity in this area is intended to provide a continuous
assessment of the state of development and likely impact of new en-
ergy technologies and to perform studies of interfuel substitution.
The scope of the assessments includes technologies and processes for
all fuels and energy forms and all activities from extraction to
end use as indicated on Reference Energy Systems (RES). The RES
indicates reference or existing technologies with which new tech-
nologies must compete. Impacts of new energy technologies are mea-
sured against Reference Energy Systems that project the téchnical
structure of the energy system along with costs and environmental
impacts -through the year 2000. A unique feature of the methodology
is the inclusion of the load structure of specific electrical demands
and the incorporation of end-use teéchnologies (air conditioners, com-
bustion devices, engines, etc.) at the same level of detail as en-
erdy supply technologies. The latter is frequently a limiting factor
in the rate of implementation of alternative energy systems and in
energy conservation.

Future scenarios of the implementation of groups of technolo-
gles and new resources are developed. The socio-economic and
environmental consequences are analyzed in detail and impact analy-
o5 ardg parformed.

Specific responsibilities in this area include:

l. Projection of futurec energy demands and fuel mix as °

represented in the Reference Energy System.
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2. Optimization studies to determine the most effective
utilization of new teéhnologies and to evaluate interfuel substitu-
tion strategies.

3. Estimates of likelihood of success and implementation
of new technologies.

4. Development of technological strategies for the imple-
mentation of new energy systems.

5. Process analysis of new energy technologies and energy .
intensive production activities.

6. Special studies in energy intensive activities such as

materials, agriculture, and transportation.

Energy Data and Models

The Energy Data and Models activity provides a central capa-
bility to coordinate and integrate energy data bases and analytical
modeling. Close coordination is maintained with university and
industry groups developing data and models of interest for energy
policy.

A comprehensive data base, the Energy Model Data Base (EMDB), -
is maintained at Brookhaven. This daté base was developed under
the auspices of the Council on Environmental Quality, Energy Research
and Development Administration, National Science Foundation, and
Environmental Protection Agency. The EMDB is available to govern-
mental, industry, and univeroity groups: The disscmination of the
data on energy technologies fhat‘are,contained in‘the EMDB provides
a uniform and consistent basis for energy policy studies performed
by these diverse groups. It also ensures that differences in
pblicy recommendations may be attributed to.the viewpoint of the
group and not to differences in supporting data obtained from the
data base. The Data and Models activity also supports the studies

performed within the Center.at Brookhaven.
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Included in the EMDB are:
"1. mechnical efficiencies and fuel reéquirements of 400
energy supply processes and 200 end uses.
' 2. PEmissions (air and wéter){ oécupatidnai‘hézards, waste,
and costs of individual processes and end uses.

3. Labor, material, and water requiréments'of éupply
processes.

Individual data elements (efficiencies, emissions, cost) may
be extracted from the data base for each process. This information
may be aggregated to provide a summation of elements associated
with a given energy trajeétory, e.g., qoal to iron and steel pro-
duction; a subsystem, e.g., all uses of coal; or the complete
Reference Eanergy System as projected for some future planning period.

'Respbnsibilities of the Energy Data and’Médels éctivity
include: ‘

1. Coordination and integration”of"energy"détaland models.

2. Maintenance, verification, and update of the Energy
Model Data Base.

3. Mainteﬁance and development of the energy system models
used in the energy programs.

4, Assistance to federal, state, and local government
agencies, universities, and industry in the use of data and models
when such assistance is related to a Brookhaven program.

5. Special data and analysis tasks in support of bther
programs within and external to the Center.

A tabulation of Energy Data Dases and Analytical Models de-
Veloped<by or available to the Center through collaborative agree-
ments is given in Abpendix B. The policy of the Center is to rely
wherever possible on.thé developer to perform analyses wifﬁ his

data base or model. This policy is based on the belief that the
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group which déveloped the model is in the best position to under-
stand and interpret the policy implications of a particular model.
Thus, any requests for information and/or analyses with data bases
or models developed elsewhere should be made directly to the de-

veloping group or institution.
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APPENDIX A

SCOPE OF ACTIVITIES FOR FY 1978

AT THE

NATIONAL CENTER FOR ANALYSIS OF ENERGY SYSTEMS
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- Title: Systems Studies and Analyses - Energy Systems Studies
(Areas 1, 2, and 3)

FY 78: $1,375,000 Principal Investigator(s):
o E. A. Cherniavsky, M. Beller,
FY 79: §1,700,000 - and D. Behling

Sponsor: Assistant Secretary
for Policy and Evaluation
' ' ‘and o '
Energy Information Administration

The Energy Systems Studies program encompasses a broad range
of energy studies for the development of research_and‘development
priorities and strategies. The program involves the development
and coordination of energy data and analytical models and the ap-
plication of these techniques to energy systems analysis, tech-
'nology assessment, and economic analysis. It is carried out with-
in the National Center for Analysis of Energy Systems (NCAES).

The Energy Systems Studies program involves work in three
major areas.

Area 1 - Energy Models: Coordination and development of U.S.

energy system models applicable to the DOE planning and analysis
function. The work in this area involves the maintenance and ap-
plication of the Reference Energy System (RES) and the Brookhaven
Energy System Optimization Model (BESOM) and the evaluation of en-
ergy models developed elsewhere that may be applied to DOE studies
alone or in combination with BESOM.

Area 2 - Technology Assessment: Analysis of fuel substitution

strategies and the technical characteristics of energy technologies.
This work involves the use o{ the RES as a framework for analysis
supported hy energy syatems (Area 1) and economic modeling (Area
3). Special studies are also performed of implementation oppor-

tunities and technological trends in other countries.
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Title: Systems Studies and Analyses - Energy Systems Studies
(Areas 1, 2, and 3)

Area 3 - Economic Analysis: Analysis of interrelationships be-

tween energy and the economy. This work involves the development
of economic models that can incorporate technological detail, and

their application to DOE planning activities and special policy

studies.
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Title: Systems Studies and Analyses - Environmental and Socio-
economic Support Program

FY 78: $300,000 . Principal Investigator (s):
E. A. Cherniavsky

FY 79: $400,000 Sponsor: Assistant Secretary’

for Policy and .Evaluation

The Environmental and Socioceconomic Support Program is designed
to provide assistance to the Office of Policy and Evaluation of DOE
in its task of supplying input to the National Energy R&D Plan re-
garding the environmental and socioeconomic impacts of alternative
energy R&D strategies. The program focuses on the bringing to bear
of many of the capabilities of the National Center for Analysis of
Energy Systems (NCAES) on the assessment of such impacts. '

The analysis of environmental and socioeconomic factors re-
sulting from the future emplacement of energy-related facilities
is complex and requires access to a variety of analytic tools.
Since the impacts of these factors are experienced differently in
different areas of the country, a regional approach is essential.
Utilization of optimization and flow models of the energy system,
and of models of the national and regional economies provide mea-
sures of the direct economic costs and benefits of the technoleogical
aspects of the energy supply and demand systems. An understandiné
of the emissions and health effects of the fuel cycles involved is
required in order to assess the environmental effects of providing
energy in its various forms. Choices of future energy options re-
quire detailed study of the interrelationships of regional char-
acteristice and resources and the available technologies.

Underlying all of these techniques is the need for high-

quality numerical data which characterize the technology of energy

- 41 -



Title: Systems Studies and Analyses - Environmental and Socio-
economic Support Program

related'proéesses} the structure of the economy, and the impacts
on the environment of energy activities. One source of such data
is thefEﬁergy Model Data Base which will be maintained, updated,
and expanded as part of this Program. It has become a national
facility and will continue to be made available to outside users.
In addition, othecr eources of information required by the Program
will be accessed or acquired and integrated with the analytic

capabilities.
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~ B. Program Level Planning and Analysis
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Title: Economic, Policy and Planning Analysis, Program to Assess
the Potential for Geothermal District Heating

FY 78: $150,000 Principal Investigator(s):
J. Karkheck; R. Tessmer, Jr.

Fy 79: $225,000 Sponsor: Economic Policy
and Planning Office, Division
of Geothermal Energy

The purpose of this study is, first, to develop and apply tech-
niques for estimating the economic feasibility for meeting such
demands with geothermal heat sources and the extent and nature of
such markets. Secondly, this study will identify and examine in-
stitutional factors which might affect adoption of such technology.
Relevant factors include the monopoly and regulation aspects of ex-
isting public utilities, formation and regulation of competitive
public utilities (i.e., geothermal), and behavioral constraints or
reactions to such things as unfamiliar home heating equipment and
pipe laying.

The term "diotrict hecating," as it is used here refers to the
supply of direct heat from geothermal sites, by a utility, to mul=-
tiple users. Potential markets for district heating include resi-
dential and commercial demand for water heat and space conditioning,
industrial and commercial demand for low temperature process heat,
and agricultural/fishery demand for low temperature process heat
and drying. In order to evaluate the economic feasibility and ex-
tent of these markets, this activity will encompass both the supply
side (bringing heat to the consumer), the demand side (retrofitting
and/or end use capital equipméht), and éompeting, conventional
technologies.

Special analysis techniques will be employed to assess poten-

tial markets for geothermal district heating.
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Title: Economic, Policy and Planning Analysis, Program to Assess
the Potential for Geothermal District Heating

Behavioral patterns of pofential consumers are also important
in that they couid affect acceptance and utilization of a district
heating system. Wwhat is known is generally preferred to what is
unknown. To residential consumers, district heating might mean in-
stallation of unfamiliar heat transfer equipment, the reliability
and maintenance of which must be examined. For industrial consumers
a district heating commitment might engeﬁder additional real eco-=
nomic costs because of competing objectives of each firm. Such fac-
tors will be identified within this portion of the program so that
they can be assessed in terms of their real economic cost to con-
sumers and, where possible, overcome through an effective marketing

plan for a proposed district heating system.
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Title: - Analysis and Use of Transportation Energy Models

FY 78: $140,000 Principal Investigator(s):
' J. R. Wagner '

FYy 79: $150,000 Sponsor : Division of Trans-
' ‘ ' portation Energy Conservation

The Division of Transportation needs cquantitative tools to
measure the impact of alternative transportation energy conserva-
tion projects. Quantification is necessary both for internal bud-
get allocation and for supporting ita overall program when reviewed
by OMB and DOE. .

The Brookhaven Energy System Optimization Model (BESOM) is a
quantitative tool used to help generate DOE's annual plan. BESOM
is generally too aggregated to providé meaningful analysis of a
particular transportation energy conservation project designed to
deal with an individual transportation mode. However, there do
exist computer models, developed by the ﬁepartment of Transporta-
tion and othefs, that permit detailed analysis of separate modes.

It is the purpose of this prnject to acquire appropriate modal
models and to integrate them into BESOM and other macro-energy |
models. The result will be a system that can evaluate the impact
of individﬁal projects in a manner consistent with the overall DOE

Plan.
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Title: Conservation Policy and Program Analysis

FYy 78: $230,000 Principal Investigator(s):
W. Marcuse

FY 79: $260,000 Sponsor: Office of Conserva-
tion Policy & Programs

~ .This program is directed to answering three vital questions:
(a) Why should the nation support conservation programs?y‘(b) Given
that conservation progréms should be supported, which ones should
be chosen?; and (c¢) Having chésen the desired prodrams, how can
they best be carried out? |

The first major component is identificagion and assessment of .

the basis for national activities in the area of energy conserva- .
tion. A continually evolving document, "Foundations of Energy. Con-
servation Policy, " sets forth the rationale to assist in overall
policy formulation and to support conservation .policies. The sec-.
ond component will provide a‘systematic framework for program
~ evaluation ‘and selection. ' Criteria to be used for deterﬁining
priorities both among and within areas are identified.' The third
" component provides. CPP with the capability to encourage adoption -
and use of energy conserving procedures and equipment and to recom-

mend and support broad conservation policies.
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Title: 1Industry Conservation, Assessment of Conservation Options

FY 78: $200,000 | Principal Investigator (s):
' : : W. Marcuse :
FY 79: $220,000 ‘ Sponsor: Division of Industry
Conservation :

. U.S. energy policy is directed toward increasing domestically
supplied energy through the development o new énergy supply con-
version options and decreasing energy demand through energy con-
servation options. Tools and methodological approaches have been
developed which have been useful in assessing the value of.propoodd
supply technologies. This program is directed to the extension,
improvement, and modification of these tools for use in the assess-
ment of industry conservation options.

The Division of Industry needs anaiyseé of specific projects
in order to provide balance to its internal budget allocation
and to quantitatively support its program. This program includes
both the evaluation of projects on an ad hoc basis using existing
methods and the extension of existing models to give more thorough

and specialized evaluation of industrial conservation technologies.
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Title: Assessment of Building and Community System Conservation
) Options

FYy 78: $125,000 Principal Investigator (s):
S. Carhart ’

FY 79: $200,000 Sponsor: Division of Build-

ings and Community Systems,
Systems Analysis Branch

The purpose of this program is to modify and extend analyti-
cal tools originally developed for use in assessing the value of
proposed supply technologies to permit their use in assessment of
conservation options. The specific tools involved are an energy
network diagram known as the Reference Energy System and the Brook-
haven Energy System Optimization Model, which is a linear program-
ming model of the U.S. energy system. The exfensions will be ac-~
complished mainly by substantially .increasing the level of detail
in the end use areas.  The models will be extended and applied to
the Buildings and Community Systems (BCS) area, Capabilities of
the devéloped models will include (1) cost benefit analysis of spe-
cific conservation options, (2) definition of design objectives for
new end-use devices, (3) analysis of environmental; resource, and
0il import benefits from new technology or policy implementation,
and (4) providing a basis for the analysis of social and economic
consequences of conservation options.

This program will build on previous efforts and provide more
accurate information for management of conservation programs by
improving the descriptione and data concerning projects within the
model framework. It will also draw extensively on other BCS plan-
ning, analysis, and evaluation activities to obtain better under-
standing of conservation programs and more accurate inputé to

analyses conducted under this program.
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Title: Systems Studies Support Program - Fossil Energy

FY 78: $200,000 Principal Investigator (s):

E. A. Cherniavsky

FY 79: $285,000 Sponsor: Office of Fossil

Energy

The objcctive of this program is to provide analytical suéport
to the Fossil Energy Strategy Development. This support involves
the continuing assembly, qualification, updating, and application
of data bases and analytical tools that describe the technical,
environmental, and economic characteristics of fossil energy tech-
nologies and fossil energy resources. When required, the relation-
ship of fossil energy to other energy sources, its interaction with
the U.S. economy and international trade, and impacts on it of in-
stitutional constraints are explored. The primary users of these
data and analysis tools are DOE and Brookhaven personnel; access

is provided to others as LRSD needs dictate.
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Title: Energy Storage Systems Analysis

FY 78: $180,000 Principal Investigator(s):
M. Beller; J. Schank

Fy 79: $195,000 'Sponsor: Division of Energy
Storage, Assistant Secretary
for Energy Technology

The objectives of the program are to provide analytical sup-
port to the Division of Energy Storége in terms of impact assess-
ments of selected technologies and specific assignments requested
as they pertain to energy storage programs. Additionally, studies
of storage applications, with particular emphasis on solar tech-
nologies, will be performed. The general approach is to study en-
ergy storage options as functions of fossil fuels prices and avail-
ability, device cost and availability, and off—péak power supply and
cost. The national impacts of storage technologies commercializa-
tion, in terms of total costs, electric and nonelectric fuels sup-
ply mix, electric load factors, and environmental emissions, will
be determined. The results will be applicable to guiding DOE RD&D
programs and to assisting in energy policy formulation. Opportuni-
ties for fuel savings attainable by the use of storage devices in

all sectors of the energy system will be explored.
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C. Regional Programs
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Title: Assessment of Impacts of Energy Production.on Local,
Regional and National Scales - Regional Energy Studies

FY 78: $605,000 . Principal Investigator (s):
‘ P. Meier, P. Palmedo

FY 79: -$685,000 Sponsor: Assistant Administra-

tor for Environment and Safety,
~ Division of Technology Overview

The objective of this program is the development, testing,
and application of data, models.and assessment tools for regional .
energy planning. It is part of an integrated multi-~laboratory ef-
fort aimed at critical energy planning problems requiring analyéis
at the regional (multi-state) scale. The primary outputs of the
program are a series of policy analyses and a set of evaluation
tools that can be used by state, local,and regional agencies as
well as utilities and industrial groups with interests in energy-
related planning.

The Brookhaven National Laboratory (BNL) program is structured
into three main components: (1) a program of regional liaison,
emphasizing the establishment of an energy planning and analysis
partnerhsip with each of the states in the northeast; (2) a pro-
gram of integrated regional assessments, addressing key regional
‘energy issues with particular concern for environmental and health
impacts and the analysis of complex trade-offs between environ-
mental quality, economics, national security, social impacts, in-
stitutional questions, and technical considerations; and (3) a
program of special studies, addressing methodological and policy
questions,.and including technical support to other regional studies

programs.
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Title: Assessment of Impacts of Energy Production on Local,
Regional and National Scales - Regional Energy Studies

Cﬁrréntly, the regional éssessment program is addressed to
six majorva¥éas:l‘An evaluation of the relationships between en-
ergy:éystem development and thé regional economy; an assessment of
consérvation issués: ah assessment of the problems of energy sys-
tems in urban areas; assessment of increased coal utilization in
the northeast with special ;mphasis on air quality and health
impacts; analysis ot issues associated with ULf=shure energy‘de—
velopment. in the ndrtheast; and an assessment of the relationship
of energy development to water resource constraints and water
quality, especially in the context of increasing competition from
water supply and recreational use in an area of high population

density.

- 54 -



Title: Assessment of Impacts of Energy Production on Local,
" Regional and National Scales - Technology Impact Assessment

FY 78: $495,000 - o Principal Investigator (s):
- P. Meier, P. Palmedo

FY 79: $565,000 Sponsor: Assistant Administra-

tor for Environment and Safety,
Division of Technology Overview

The technology impaCt assessment §rogram within the Integrated
Assessment Program of DOE's/Administrator for Ehvironment and Safety
(AES) is designed as a close adjunct to the Regional Studies Pro-
gram, and has as its major objective the detailed national/reqional
analysis of the environmental impacts and trade-offs of alterna-
tive energy system futures. This is to be accomplished by é series
.of regional scale assessments, integrated to the national level,
for each major energy technology, including conservation.

The Brookhaven program'calls for two types of contributions:
lead laboratory'assignments in the areas of conservation assessment
and inter-fuels comparisons, and a support role for other fuel as-
sessments. In the lead laboratory role, the geographic focus will
be nationél, with regional inputs from the other laboratories as
necessary; in the support rnle activitiee, the geographic Focus
coincides with that of the Regional Studies Program, namely the
northeast.* In FY 1978 Brookhaven will conduct: (1) a National
Conservation Assessment as its lead laboratory responsibility, and
(2) the northeastern portion of the National Coal Utilization

Assessment.

*Defined as the New England States, New York, New Jersey, Pennsyl-
vania, Delaware, Maryland, and the District of Columbia.



Title: BEmissions Policy Analysis Support

FY 78: $70,000 Principal Investigator(s):
' J. P. Brainard

Fy 79: $16,000 Sponsor: Division of Transportation

Energy Conservation

The”objective.ot thig project is Lu verify and analyzc data,
develop and apply models and other policy assessment tools, in
order to identify and quantify important determinants of automobile
use and associated environmental impacts lu Lhie New Tork City
region. ‘

The project will include analysis of how the levels of direct
and indirect automobile energy consumption and automobile emissions
are affected by various land use and taxation policies. Brook-
haven's responsibility will be to assist the Office of Conservation
of DOE in the coordination and supervision of this project, par-
ticularly as it relates to the objectives of the Regional Energy

Studies Program.
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D. International Programs
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Title: Systems Studies and Analyses - IEA, Systems Analysis
Program, Phase II

FY 78: $300,000 Principal Investigator (s):
: ‘ V. L. Sailor
FY 79: $400,000 Sponsor: Office of Energy
Research

Rrookhaven National Laboratory (BNL) has been serving as the
U.S. site for the systems analysis program of the International
Energy Agency (TEA). The objective of this program is to develiap
data and perform analyses of the impact of new energy technblogies-
on the energy systems of member IEA nations and thereby establish
a basis for research and development (R&D) strategy. The Kern-
forschungsanlage (KFA)-Julich has been serving as the European
site for this program and close coordination has been maintained
between the two groups. The Directors of each group report to the

IEA Steering Group for Energy R&D Strategy established for the Sys-
tems Analysis Program. '
This schedule 189 and budget covers the BNL appointee aind
support staff to the program as well as materials, supplies, ser-
vices, overhead and management expenses associated with the ac-
tivity at BNL. A more detailed work plan has been developecd for
the activity by the Steering Group and has been reviewed and up-
dated at about 3-month intervals. A number of representatives,
assigned to the IEA Systems Analysis statff by member IEA natiovns
arrived at BNL in May 1976. The salaries, living expenses, and
travel of these representatives will be covered by theif home
countries and are not included in this budget. Under the new BNL
policy on "Medical Insurance for Foreign Visitors, " the costs of:
medical insurance for the non-paid guests will be covered during

their time of residence on site.
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Title: Systems Studies and Analyses - IEA, Systems Analysis
Program, Phase II

The BNL staff appointee selected by the éteering Group serves
as the program director. Another BNL staff appointee serves as the
United States representative. The support staff (also BNL employ-
ees) report to the Director ana provide assistance in the work plan.
BNL expert consultants provide special technical services.

The IEA Steering Group hés requested that the supporting staff
expand the scope of their efforts to include in the systems analy-
sis program various IEA member nations not actively participating
in the program. This will require one man-year per year of addi-

tional BNL staff support.
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E. Biomedical and Environmental Effects Programs
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Title: Assessment of Health Effects of Energy Systems - Assessment.
of Biomedical and Environmental Costs of Energy Systems

FYy 78: $685,000 Principél Investigator (s) :
o L. Hamilton

Fy 79: 51,010,000 Sponsor: Division of Tech-

nology Overview/Environment

This program aims at developing a systematic overview of bio-
medical and environmental costs of energy production and use. All
forms of energy are being considered. Starting with a compilation
of residuals from the energy system, the various pathways to man
are traced. This task entails definition of transport mechanisms
including chemical conversions and various links through the bio-
sphere to man. An evaluation is then made of effects. The initial
focus is on biomedical effects and environmental effects on animals,
crops, other vegetation, and on land, known to affect man. This
evaluation relies on available information; epidemiological data,
field and laboratory studies carried out on appropriate animaisfand
vegetation, and basic biomedical research designed to elucidate
molecular and cellular mechanisms underlying biological responses
to various residuals. By taking account of the magnitude of en-
ergy flow through the system and uvf the populations exposed, total
effects are éalculated. The basic framework of the evaluation is
provided by the national energy system models and data base in use
and under development by the National Center for Analysis of
Energy Systems (NCAES) at Brookhaven, That work provides a sig-
nificant resource for this program and a means of integrating the

results of the program into national energy policy analysis.
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Title: Assessment of Health Effects-of Energy Systems - Assessment
of Biomedical and Environmental Costs of Energy Systems

Integrated assessment activity in this area is designed to
serve two purposes: (l) guide the allocation of resources in the
biomedical.research progfam, and (2) provide information on biologi-
cal and environmental costs required to make decisions regarding |

alternative energy systems.
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Title: Environmental Policy Analyéis - Analysis of Energy and
Environmental Policy Considerations

FY 78: $280,000 Principal Investigator(s):
I.. Hamilton

FY 79: #350,000 _Sponsor: Assistant Secretary

for Environment

This program will provide the Department of Enérgy (DOE) with
dissections of relationships among technical, environmental, health,
economic, ‘and societal factors as they affect environmental regula-
tion, energy, and environmental R&D policy, or the commercialization
of developed energy systems. The program entails longer-term pol-
icy analyses to diagnose incipient energy/environmental problems
and short-term studies to meet policy-making needs in DOE.

The DOE/Assistant Administrator for Environment and Safety
(AES) énvironmental policy analysis program indentified two major
tasks: Task 1 is a review and evaluation for the identification
of potential conflicts between energy develépment and envifohmental/
use policies; Task 2.is the analysis of critical issues identified
in Task 1 as assigned by AES/bffice of Environmental Policy.(OEP).
This Schedule 189 covers Task 1. Revisions will be prepared as

required to cover activities under Task 2.

_63_



APPENDIX B

DATA BASES AND ANALYTICAL MODELS
DEVELOPED BY AND/OR AVAILABLE TO THE CENTER

The work performed in NCAES includes technical, economic, en-—
vironmental,'and policy analysis of all aspects of the energy sys-
tem. In this Work, a mix of guantitative and nonquantitative
information must be utilized. Depending on the policy issue to
be addressed, the analysis and interprelalion of gquantitative in-
formation can .comprise anywhere from perhaps 10% to 90% ot the
poiicy study, To assist in this portion of the work, a number of
data bases and analytical modelg have been dassenbled al Lhie Center.

The scope of the assemblage of data and models is shown in
Figure B-1l. This figure illustrates the relationships between the
-economy, the energy system, and individual technologies that must
be addressed in a complete analysis. The basic structure of the
Brookhaven energy system models is represented in Figure B-2, The
Reference Energy System. The capital, labor, energy, and material
resources on which the energy system and economy is based must be
considered. Also, environmental and health effects of technoloyies
must be addressed and these factors, combined with the state-of-the-
economy, comprise the society and lifestyles that are uppermost in
the planning and analysis hierarchy. The data bases and models
listed below address various components of the hierarchical system
and the relationships among the components. |

Some of the models listed were developed by other groups and
are available to Brookhaven through collaborative activities. The
policy of NCAES is to, wherever possible, work with the model
developer in a collaborative way such that the developer performs
the actual runs or analys}s with his model. Therefore, anyone
interested in a model or data base listed here that was developed
elsewhere should contact the developer for any information or

possible application.
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SOCIO-TECHNICAL SYSTEM HIERARCHY POLICY AREAS

Figure B~1l., Policy considerations.
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Figure B-2, Reference energy system.
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ENERGY SYSTEMS

Models:

1.

Model: Brookhaven Energy System Optimization Model (BESOM)

Developed By: Brookhaven National Laboratory

Status: Operatiohal on CDC 7600 - Brookhaven National

Laboratory

Description: A linear pruyramming model of the national en-~

ergy system emphasizing technological detail and interfuel

cubstitntinn which focuses on a single year at a time.

Model: Dynamic Energy System Optimization Model (DESOM)

Developed By: Brookhaven National Laboratory
Status: Operational on cDC. 7600 - Brookhaven National
Laboratory

Description: A linear programming model of the national en-

ergy system emphasizing technological~detail and interfuel
substitution which optimizes over a time horizon (usually 10

5-year periods).

Model: Regional Energy Systém for the Planning and Optimiza-
tion of National Scenarios (RESPONS) (also known as the Bech-
tel Coai Moaei)' ' A ) o

Developed By: Bechtcl .Corpoxratinn

Status: A version that wili be operafional on the Brookhaven
Nalional Laboratory CDC 7600 is under development

Description: A linear programming model of the national en-

. erqgy syétem with special emphasis on the coal sector.
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f
Model: Multi-regional Energy System Optimization Model (M-RESOM)

Developed By: Brookhaven National Laboratory

Status: Development is complete and the model is being

validated

Description: A multi-regional (9 census regions) version of

Brookhaven Energy System Optimization Model (BESOM).

Model: CURVE

Developed By: T. Muench, M. Wooders, R. McLean of SUNY Stony

Brook
Status: Operational on UNIVAC at SUNY Stony Brook

Description: "Calculates demand for fuel and fuel systems re-

quired to heat single family dwelling units."”

Model: Federal Energy Agency Marketing and Mobility Model

Developed By: Jack Faucett Associates

Status: Operational on U.S. Department of Energy's (DOE's)
Germantown computér.

Description: Computes size of auto fleet to year 2000. and in-

dicates fuel consumed and vehicle miles traveled.

Model: Auto Fleet Submodel

Developed By: Department of Transportation

Status: Operational on U.S. Department of Energy's (DOE's)

Germantown computer.

Description: Computes size of auto fleet to year 2000, miles

traveled, and fuel consumption by grade of- fuel,

Model: Brookhaven Energy Transportation Submodel

Developed By: Brookhaven National Laboratory -

(Cont'd)
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10.

11.

. Status: - Operational -on CDC 7600 - Brookhaven National

Laboratory

Description: Calculates energy requirements for the trans-

portation of energy.

Model: 1Industry Process Optimization Models

Developed By: T. Sparrow at Brookhaven National Laboratory
Status: Under development on Brookhaven National Laboratory
CDC 7600

Description: Linear programming models of the iron and steel,

cement, aluminum, and paper and pulp industries have been-

. completed. Sensitivity of market penetration to capital costs

and energy prices may be examined.

Model: ' Energy Supply-Demand Scenario Model

Developed By: Brookhaven National Laboratory from Oak Ridge
International Energy  Agency (IEA) work. |

Status: Developed: dJdescription exists in Northeast Perspec-
tives Reports

Description: Allows matching of independently developed sup-

ply and demand scenarios. Creates an émissilonu inventory.

Model & Data: Con-Ed Generation Model for Load Management

Developed By: Consolidated Edison Company, modified by Brook-

haven National Laboratory (J. Allenluck)
Status: - Operational-Brookhaven -National Laboratory CDC. 7600

pescriplion: simulatce esvonomics diapatoch of CON-ED electric

generation. The model is driven by time-varying load curves
developed on the basis of aggregating electric demand in the

CON-ED service area by end use.
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12.

13.

14.

15.

Model: Time~Stepped Energy System Optimization Model (TESOM)

"Developed By: Brookhaven National Laboratory

Status: Operational‘on CDC 7600 - Brookhaven National
Laboratory '

Description: A "myopic" time-phased model which optimizes

over the changes possible from one time-step to the next.
No knowledge of the future is assumed, permitting improved

simulation capability.

Model: Brookhaven Energy Conservation Optimization Model
(BECOM) '

Developed By: Brookhaven Nétional Laboratory

Status: Operational on CDC 7600 - Brookhaven National

Laboratory

Description: Assesses both new and retrofit conservation tech-

nologies in nine building types and four regions.

Model: Preparation of Reference Energy Systems Through
Time (PRESTO)

Developed By: Brookhaven National Laboratory

Status: Completed, operational on CDC ‘7600 - Brookhaven

‘National Laboratory

Description: Interactive computer program (based on the Ref-
Energy System) that provides a convenient framework for energy

flow accounting over time.

Model: Regional Process Heat Model (BEPHOM)
Developed By: Brookhaven National Laboratory

Statue: Completed, operaltional on CDC 76U0 - Brookhaven
National Laboratory
(Cont'd)
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15.

Description: This extension to the BESOM model was developed

‘to permit more realistic analysis of the.use of solar and geo-

thermal energy resources in the process heat sector. BEPHOM
disaggregates the total process heat demand into four regional
categories and five temperature regimes within each region.

The four regions are consistent with those employed in BECOM.
The tempefature regimes were chosen to correspond to four col-
lector/fluid combinations'(air, low temperature; air, high
temperature; steam, low temperature; steam; high temperature)
plus one rcaidual category for which solar is not permitted to
compete. A backup supply is required in all solar applications.
The -following parameters can be varied independently for each
region/temperature combination: the capital costs of the col-
lectors, per square foot, the efficiencies of conversion of
solar to thermal energy, the number of square feet required per
million Btu's'per year of output, the fraction of solar to back-

up power.

Data Base:

1.

Data Base: Energy Model Data Base )
Developed By: Brookhaven National Laberatory

Status: Operational on Brookhaven National Laboratory CDC 7600

Degcription: Includes (costs, efficiencies, and environmental

effects of) new and old technological processes for both sup-
ply and utilization.

Data Base: County Energy Data Base (COENDA) .
Developed By: Brookhaven National Laboratory (C. Calef, and

F. Drysdale)
Stalus: Completed, periodically updated and revised, computer-
ized, manipulated by County Energy Budget (COENBU) Program.
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Description: Contains county and state level energy, economic,

2.
and environmental data. State level data are disaggregated in
many instances to provide estimates of county level parameters.

3. Data Base: New York City Data Base
Developed By: Brookhaven National Laboratory
Status: Data exist in a series of Brookhaven National Labo-
ratory reports
Description: Energy and environmental data related to New
York City.
Client: New York City Government

4. Date Base: Northeast Region State Level Data Base
Developed By: Brookhaven National Laboratory and Subcontractors
Status: Data exist in the Northeast Perspectives Reports’
Description: Energy and Environmental Data for all states in
the Northeast Region. -
gligggz State Energy-Environmental Offices, United States
Department of Energy. Brookhaven National Laboratory for
Policy Analysis

5. Data Base: 100 Power Plants Data Base
Develéged By: Sam Morris and Granger Morgan, Brookhaven Na-~
tional Laboratory ! '
Status: Completed, computerized on CDC 7600 - Brookhaven
National Laboratory:
Dcacription: Demographic data within 100 miles of 100 power
plants in the United States, mostly in Northeast.

Models : ECONOMY

1. Model: Data Resources Incorporated Long-Term Inter-Industry

Transactinns Modsal (Cont'd)
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Developed By: Data Resources Incorporated

Status: - Operational in conjunction with Data Resources Incor-
porated on their computer

Description: Combined macro-economic and inter-industry model.

Contains econometrically estimated production and utility func-
tions. Permits simultaneous determination of relative prices

and input purchase patterns over time.

Model: 1Integrated BNL/DRI Model for Long Term Energy/Economic

Analysis

Developed By: Brookhaven National Laboratory and Data Resources
Incorporated o | |

Status: Operational on the CDC 7600 at Brookhaven Nationa;
ILaboratory via iterative solution procedure. Linkage equations
being programmed. ‘

Description: The Data Resources Incorporated Long Term Inter-

industry Transactions Model is coupled with the Brookhaven
Time~Phased Energy System Optimization Model (TESOM) and at-
tached energy supply schedules.

Model: Input/Output Model

Developed By: Brookhaven National Labératory and Center for

Advanced Computation; University of Illinois

Status: Static and Dynamic Prime Versions operations on CDC
7600 at Brookhaven National Laboratory; dual pricing model 60Y%
complele '

Description: Energy transactiuvns are defined in terms of Luucs=

tional service units. Engineering-based productioﬁ functions
are added for a wide varieﬁy of energy supply and conversion
technologies. Op=zratinnal =xtensions include incorporation of
a capital matrix for two period dynamic solutions and a bal-

ance of payments routine.
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Model: 1Input/Output and Energy System Optimization Model

Developed By: Center for Advanced Computation, University of

Illinois, and Brookhaven National Laboratory

Status: Operational on CDC 7600 at Brookhaven National Labo-
ratory and at Center for Advanced Computation, University of
Illinois

Description: An energy input/output model with 102 producing

sectors is coupled with Brookhaven Energy System Optimization
Model (BESOM) to permit interfuel substitution. Extensions

under development include .a reduced form, which will not re-
quire iteration between the Input/Output and BrookhaVen'Energy
System Optimization Model, and a multi-regional input/output

model.

Model: Model for the Assessment of Uncertainty and Risk

Developed By: Peter Love for OECD and International Energy

Agency (IEA)
Status: Completed

Description: Uses decision analysis and Monte-Carlo method-

ology to assess the uncertainty and risk involved in the as-

sessment of new technologies.

Model: Analysis of the Impact of New Energy Tcchnologies in
an -Overall System .

Developed By: Peter Love for OECD and International Energy

Agency (IEA).

.Status: 90% complete

- Description: A methodology for ranking specific technologies

within some given system and with estimated ﬁpper and lower

implementation bounds.
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Data Bases:

1. Data Base: New York State Energy-Economic Data Base

Developed By: SUNY at Stony Brook (Owen Carroll and John

Sanborn) and Brookhaven National ILaboratory
Status: TUnder development

Description: Energy and Economic data for New York State.

,,Plan to use a modified Energy System Network Simulator (ESNS)
to interface with data.
Client: New York State Energy Research and Development Admin-
istration, New York State Energy Office

ENVIRONMENT

Models:

1. Model: Energy System Network Simulator (ESNS)

Developed By: Walter A. Sevian, Brookhaven National Laboratory
Status: Operational on Brookhaven National Laboratory CDC 7600

Dcoeoriptions A flow model which is a network representation

of national or regional energy systems. Extensions inc¢lude an
operational model for nuclear fuel cycle analysis which relies
on a data base on nuclear and some nonnuclear technologies,
developed by Teknekron. The current working version has 435

supply and end use. processes.

2. Model: Radidlogical and Blologiwvdl Generiv Atnusphieric Doge
(RABGAD)

Developed By: Teknekron, Incorporated

Status: Operationdl on Brouvkhaven Nalional Laboratory CDC 7600

Description: Transport model
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Model: Energy Center Water Supply Optimization Model

Developed By: Peter Meier, Brookhaven National Laboratory

Status: Completed. Results exist in Brookhaven National
Laboratory report

Description: Developed for Nuclear Regulatory Commission--

Department of Energy, New Jersey Energy Center Study. Classi-

.cal Lagrange Multiplier Optimization Model.

Model: County-Level Siting Model

Developed By: - Peter Meier, Brookhaven National Laboratory--

for National Coal Utilization Assessment
Status: Operational on Brookhaven National Laboratory CDC 7600
for the three power pools of the Northeast

Description: Performs a county-level disaggregation of regional

(census region) scenarios. Sites all power plants. Includes
costs of transportation, electricity, fuels, and transmission.
Uses Office of the Bureau of Economic Research Service (OBERS)
projections, location of existing facilities, and water resources

data from United States Geological Survey (USGS).

Model: National Residuals Discharge Inventory

Developed By: Consultants to National Research Council

Status: Computerized, exists at Brookhaven National Laboratory
CDC 7600

Description: An assessment of residuals generation and dis-

charges and of the costs involved in cleaning up or reducing
these discharges. Regional disaqgreqation to ASA (aggregated
Subarea, or river basin). Examines Biological Oxygen Demand
(BOD) and Total Suspended Solids (TSS). Examined ?osts of Best
Available Technology (BAT) and Best Practicable Technology (BPT)

required to clean up these effluents.
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Model: Regional Emissions Projections System (REPS)

Developed By: Booz-Allen for Environmental Protection Agency

Status: Operational on Brookhaven National Laboratory CDC 7600

Description: Using the most recent National Emissions Data

Service (NEDS) emissions inventory to estéblish baseline emis-
sion levels, Regional Emissions Projection Systems (REPS) pro-
jects emissions production to a selected future year by Air
Quality Control Regions (AQCR). SEAS economic forecasts are
used to compute the growth factors. The projegted emissions

are then adjusted to include the effects of present and .future

control regulations. Many user options and overrides are

available.

Model: Wind Rose Model

Developed By: Paul Michael, Brookhaven National Laboratory

Status: Under development. (Resides outside NCAES but is be-
ing developed at Brookhaven National Laboratory and will be
used extensively by NCAES personnel.)

Description: Describes a yearly average concentration of a

pollutant from a point source and to 50 miles.

Model: Long-Range Trajectory Model

Developed By: Ron Meyers, Rick Cederwall, Brookhaven National

Laboratory
Status: Operational on Brookhaven National Laboratory CDC 7600
(Resides outside NCAES but is being developed at' Brookhaven
National Laboratory and will be used extensively by NCAES
personnel.)

Description: Traces the pollution from a point source, over

time, using actual meterological data in 3 dimensions. Allows
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10.

11.

Description {(Cont'd):

the tracing of a pollutant from a specific source over large

distances, as well as allowing the incorporation of nonlinear

. chemistry effects.

Model: SECPOP
Developed By: Office of Radiation Programs, USEPA

Status: On cards, but has not been used at BNL

Description: Determines the population'distribﬁtion around any

given point in the U.S. using master Enumeration District List

from the 1970 census.

Model: ESNS-BESOM Interface (EBIP)

Developed By: Walter A. Sevian, S. Michaile, Brookhaven

National Laboratory
Status: Operational on Brookhaven National Laboratory CDC 7600

Description: This program takes the aggregated BESOM Inter-

mediate Energy Form (IEF) outputs along with other totals and,
after application of suitable assumptions, disaggfegates the
IEF's, generates an equivalent ESNS trajectory file, and exe-
cutes the ESNS model.: The outputs of the ESNS model are simply
the process-by-process emissions generated by the aggregated

IEF solutions to the BESOM model.

Model: Energy System Simulator (ESS)'

Developed By: Paula Newhouse, Walter A. Sevian, Brookhaven

National Laboratory
Status: Operational on Brookhaven National Laboratory CDC 7600

Description: An aggregated activity level version of ESNS

that generates energy flows and environmental effects. About

110 processes are included in the network.
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13.

Data

Model: R-ESNS
Developed By: Walter A. Sevian, Brookhaven National Laboratory

Status: Under development

Description: Regionalized4ESNS model to be developed primarily

from BEMIS data when completed. This will be the primary
vehicle through which BEMIS data will be available.

Model: Air Pollution Linear Rollback Model

Developed By: Environmental Protection Agency

Status: Operational on Brookhaven National Laboratary CDC 7600

Deseription: A linear adjiiatment model [or estimating urban

air quality under various automobile emission control require-
ments. Health impacts can also be estimated, given a suitable
set of assumptions about stationary emission source growth

rates.
Bases:

Data Base: Committee on Alternative Energy Strategies (CONAES)
Developed By: Being developed at Brookhaven National Laboratory

in conjunction with Committee on Alternative Energy Strategies
Status: Operational on Brookhaven National Laboratory
CDC /600

Description: Environmental information about nuclear and

other technologies. This is basically an ESNS input file

which includes all of the Teknekron new technology data plus
additional nuclear data from a CONAES subgroup.
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Data Base: National Emissions Data Service (NEDS)

Developed By: Environmental Protection Agency

Status: Developed, undergoes periodic updates. Latest}vefsion
is available at Brookhaven National Laboratory for use with Re-

gional Emissions Projection System (REPS)

Description: A county-level compilatioﬂ by Environmeﬁtay Pro-
tection Agency (EPA) of all point sources of air emissiénsAas
well as area wide activity and associated air emissions. These
data aré spotty. Also available as a system 2000 data base
from the Atmospheric Sciences Division including additional
state and local dates. Quality contrél checks are being

implemented.

Data Base: Storage and Retrieval of Watex Quality and Related

Data (STORET)

Developed By: Environmental Protection Agency

Status: Completed, resides on Environmental Protection Agency
(EPA) computer, regularly updated and added to

Description: Contains data on "water quality, municipal and

industrial waste facility inventory, water gquality standards
compliance, fish kill, oil spill, construction cost,‘and other

related data."

Data Raseé Storage and Retrieval of Aerometrié Déta (SAROAD)

Developed By: Environmental Protection Agéncy
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Status: Completed, resides on Environmental Protection Agency
computer, regularly updated and added to. Also available at
Brookhaven National Laboratory, Atmospheric Sciences Division,

as a System 2000 data base

Description: Contains air quality and meterological data and

generates air quality data reports.

Data Base: Edited Version of Master Enumeration‘District List

with coordinates

Developed By: U.S. Census Bureau

Status: On tape, but has not been used at RBrookhaven National
Laboratory

Description: The population, longitude, and latitude of the

enumeration district population centroid, from the 1970 census.

Data Base: Biomedical and Environmental Modeling Information
System (BEMIS)

Developed BY: Brouuklhiaven National Labkeratory and Teknekron,

Incorporated
Slalus: Under dcvelopment

Description: A critical review of the environment cocfficients

in the current Brookhaven National Laboratory Energy Model Data
Base by Teknekron, Incorporated, with a goal to their reformula-
tion for use in health impact assessment, has resulted in a

decision to develop BEMIS. With a revised set of both coeffi-
cients and process representation, the BEMIS structure will be

used to develup a regional version of ESNS, R-ESNS.,

Data Base: County Level Data Bank of Future Energy Supply
Facilities

Developed By: Walter A. Sevian, Salvador R. Bozzo, Brookhaven .

National Laboratory
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10.

Status: Operational on Brookhaven National Laboratory CDC 7600

Description: - This data bank contains all future energy supply

facilities to the year 1985 and beyond in some casés. The

entries are keyed to the process classifications in the ESNS

model, and it is planned to interface this data bank with the

ESNS ‘model to meaningfully assign future energy scenario emis-

-sions in space.

Data Base: Business Patterns Data Bank

Developed By: Walter A. Sevian, Regina- Hakoopian, Brookhaven

National Laboratory

.§ﬁatus: Under development-

Description: County level clusters of industrial facilities

will be developed into an information file to be used with the
MEDABA medical data base and the ESNS model. This base year

will be 1970 and site-specific projections will be accepted.

Data Base: WATSTORE

Developed By: U.S. Geological Survey

Status: Completed, resides-on USGS computer, regularly updated
and added to o

* Description: Hydrologic information on surface and subsurface

waters.

Data Base: County Level Water File-

Developed By: E. Kaplan, Brookhaven National Laboratory

Status: Water quality file completed, hydrologic file under
development

Description: Water quality and hydrologic data aggregated at

the county and river basin level. Data extracted from EPA,

USGS, and other agencies.
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12,

Data Base: Disaggregated Emission Coefficients in the Commer-
cial/Residential, ‘Industrial, Electric. Utility, and Transporta-

tion Sectors

Developed By: - P. Raskin, R. Rosen, Energy Systems Research,

- Incorporated

Status: Completed, noncomputerized, report to be published

Description: In the electrical sector, emission coefficients

were disaggregated to account for wvariations in fuel mix (coal,
gas, oil...) and mix of 0ld and new plants. 1In the industrial
sector, emission coefficients are disaggregated for the five
major energy consuming industries plus "others.". These coeffi-
cients were specific to the industry, fuel, process, and age of
plants in service. In the commercial/residential sector, emis-
sion coefficients are disaggregated by fuel type. (0il, gas...)
and end use (space heat, water heat, and cooling). In the
transportation sector, emissions were calculated only for.auto-
mobiles. The emission coefficients for the transportation sec-

tor are disaggregated by model year.

Data Base: Emissions Data Base using FPC Form 67

Qeve}gﬁgﬁ By: Federal Power Commission

Status: Air data variable at Brookhaven National Laboratory
in system 2K data base water data available at Brookhaven Na-

tional Laboratory on tape

Description: Air quality control data for steam electric

power plants
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MATERIALS

Data Bases:

Data Base: . Reference Materials System

1.
Developed By: Brookhaven National: Laboratory
Status: Complete, BNL 50609, not computerized
Description: Information regarding materials requirements for
various processes, e.g., resource extraction, processing, trans-—
portation, etc.

INTERNATIONAL

Models:

1. Model: MARKAL-IEA Market Allocation Model
Developed By: . Brookhaven National Laboratory (Intefnational
Energy Agency), Kernforschungsanlage (KFA) Germany
Status: Under development
Description: A synthesis of DESOM and the KFA model designed
to be nation independent and to perform analysis on alternative
R&D strategies and resource sharing among IEA countries. This
is a time phase LP model.

2. Model: WASP, Electric Generation Capacity Expansion Model

Developed By: International Atomic Energy Agency

Status: Operational on Brookhaven National Laboratory CDC 7600

Description: A group of six interrelated computer code modules

developed to meet the needs of electric generation capacity.

expansion in developing countries. WASP accepts data on the
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Description (Cont'd): /

load characteristics, annual peak demand for each year in the
study, and a description of the fixed system. It can consider
up to 20 candidate expansion plants. Within user generated
constraints; WASP considers all acceptable expansion configura-
tions and carries out a dynamic optimization of alternative

expansion plans.

Data ‘Dasgses:

Data Base: Developing Countries Data Base

Developed By: Brookhaven National Laboratory - LDC Program

Status: Under dévelopment, partly computerized

Description: Energy production and import data for LDC's .as

group. More detailed energy and economic data for twelve se-
lected countries, enough to create a Reference Energy System
(RES). Detailed technological data for irrigation, using re-

newable resources (éspecially biogas).

Data Base: International Energy Agdency, ESNS Input File

Developed Ry: Brookhaven National Laboratory

Status: Operational on Brookhaven National Laboratory CDC 7600

Description: A collection of energy, economic, and environ-
mental data for each International Energy Agency (IEA) par-
ticipating country, as well as for cross-country technology
characterization. The Energy Systems Network Simulator (ESNS)

program and its associated interactive program have been adapted

.to -:interface with the IEA data base. Units are metric. Energy

supply and demand data for each country are stored using APL
format so that tabular information for reports is generated

quickly and easily.
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Data Base: IEA Data Base for MARKAL

3.
Developed By: Brookhaven National Laboratory
Status: Planning
Description: All data for MARKAL

POPULATION AND HEALTH

Models:

1. Model: Population Projections by County
Developed By: Brookhaven National Laboratory
Status: Under development (working paper # 2)
Description: Uses natural rate of increase method with 1950-
1970 rates and 1960-1970 rates. BAlso, a ratio method, a trend
method, and a fired rate method. Coded by Federal Information
Processing Standard (FIPS) - 1970 and by Inter-Censal Equivalent
Area Code (ICEAC). |

2. Model: Health Impacts Simulation Model
Developed By: S. Morris, Brookhaven National Laboratory, and
Grangef Morgan
Status: Under development
Description: A simulation model which uses a probabilistic
approach to study health impacts of air pollution from coal-
fired power plants. Two versions exist: in one, each parametric
is represented by a probability density function while in the
other, the mean of the pdf is used. Uses Pau; Michael's Wind
Rose Model as a base. » ) '

3. Model: Interactions Between Income, Pollutiom, Mortality,

Sex, Age, and Race
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Developed By: Salvador Bozzo, Brookhaven National Laboratory

Status: Completed and operative

Description: The model uses the Medical Data Bank (MEDABA)

files to compose groups of countries which contain enough popu-
lation to reflect the impact of different levels 6f pollution
and income in the population. E.g., compose a group of one
million persons living in low income, high pollutant area and
contrast with similar groups living in low income low pollutant
areas. Examines mortality data with respect to demographic -
characteristics

Software to droup countries and compute disease—speéific
mortality rates for each of the groups is operative. This
output can be coupled to a graphics package on the DTC 300/S

terminal.

Model: Comprehensive Model Relating Energy, Environment,
Humans, and Economics

Developed By: Salvador Bozzo, Brookhaven National Laboratory

Status: Under development

Description: The interrelationships among energy, environment,

human health, and economics are described by the following

chain:

RED

Medical Care

_ Human J/ Disease
Emissions Dose Death .

knergy — 3 Enviromment —5 lealth i _3 Econoamics

T I Environmental Protection

Change in Energy Production
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Description (Cont'd):

An attempt to describe the transfer functions between the dif-
ferent segments of the model.is being carried .out. Input data

are from the Medical Data Bank (MEDABA).

Model: CEM Accident Model

Developed By: The Center for Environment, and Man, Incorporated,
for Department of Transportation
Status: Operational on Brookhaven National Laboratory CDC 7600

Description: Estimates future auto occupant deaths in relative

and absolute terms, using algorithms based on historical data
which describes how the frequency and number of.auto occupaht
deaths changes with alteration in the number of auto registra-
tions (fleet size), and an accident trend model describing how
auto occupant deaths change in relation to variations in the

mix of small and large cars (fleet mix).

Model: Population Dynamic Model

Developed By: S. Bozzo, K. Novak, Brookhaven National Laboratory

Status: Operational on Brookhaven National Laboratory CDC 7600
Description: Using 1970 census data, 1970 fertility data,

1967-1971 mortality data, and county level net migration data
between 1960-70, the interrelated effects of median family in-
come and SOX emissions. on county level population dynamics was
examined. Age, race, sex-specific results are produced. Modi-
fications and improvements to the model and input data are

under way.

Model: Mortality Effects Model

Developed By: S. Bozzo, K. Novak, Brookhaven National Laboratory
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7. Status: Operational on Brookhaven National Laboratory CDC 7600

Description: ' Using a linear combination of diseases, the ef-

fects of SOx emissions and median family income on total
mortality and specific causes of death can be computed. Age,
race, sex-specific results are produced. Modifications and

improvements to the model and input data are under way. -

8. Model: Health Impacts Program
Developed By: J. Nagy, Brookhaven National Laboratory
Status: Under.development

“Description: Integrates health impacts with energy networks

"by associating health impact coefficients in the correct units
‘'with each process in the network. The impacté~of each process
are calculated and these can be aggregated to any level or by
any criteria desired. Deaths, injuries, and illnesses are con-
sidered. Uncertainty is accounted for by providing best es-

timate and upper and lower range of estimate.
Data Bases:

1. Data Base: Medical Data Bank (MEDABA)

Developed By:. Salvador Bozzo, Brookhaven National Laboratory

‘Status: Completed, computerized

.Description: Part A:  County-level Data. Each county includes

Federal Information Processing Standard (FIPS) code, Standard
Metropolitan Statistical Area (SMSA) code, State Economic Area
(SEA) code, and National Center for Health Statistics (NCHS)
code. Geographic characteristics, center of population, com-
plete demographic characteristics by age, sexX, and race,. com-

plete migration chacteristics by age, sex, and race, natality
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Description (Cont'd):

-data (1960-1970), quality of life data, energy use data, emis-
sion data. Part B: Three magnetic tapes-sequential hierarchical

file with six million records. Mortality data by age, sex, race
by 1969-1971.
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Future Supply of Electricity to the Northeast. June
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