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Introduction
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. ,i
The Departm of Energy's responsibilities in implementing

.

----Pesident Cat er s-National Energy Plan intlude identifying the
1)/

appropriate 41e of educational activities and institutions in that
work. Education serves the first principle of that plan : "...that
the energy prc4iem can be effectively addressed only by a public
that understan4s%its seriousness...." In addition, education produces
the necessary manpower, at all levels and in all fields, required
for the timely de4elopmeht of new energy resources and in improved
energy conservation efforts.

This staff study, walk conducted byir. John Ortman under the general
iirection of Mr. Do Td Duggan of the Education Programs Division

4\ of the Office of Edudlation, Business,,and Labor Affairs The study
represents a snapshogf educational activities as 'they existed upod
the creation of the DePartient of Energy, as well as a starting
point foe Ole development of activities appropriate for the comprehensive
missl.on of the Department.- Note that we have limited the study to the
activities as they relate to educational,institutiont; but with the
deliberate exception of the very substantial research activity conducted
through university facilities.*

The Education Programs Division serves as a "Port of call" in the
Department of Energy to those concerned with the role of educational
processes and institutions in implementing the National Energy Plan.
Readers are encouraged to provide us with comment on this study.

..C. Kellett, Jr.

Director
Education Programs Division

1
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THE:ROLE OF DOE IN ENERGY )UCAWON

I. Overview
I 9

The purpose of this report is, to describe the various programs,, the
Departo4nt of Energy and it's predecessor agencies.have administered
for bur Nation's schools. This 'will help, to answer some of the many
questibns raised by the public as to what the Federal Government,
and the Pepartient df Energy. in particular, have done and' are doing

- to prepare the VAS. citizenry to meet the energy challenges of the
future. It will also assist school administrators, educational
planners, and DOE program managers by identifying worthwhile eduCa-

...

tion programs.

is report will include programs of the Atomic Energy Commission,
the'Federal Energy Administration, the Energy Research'and
Development Administration and the DepartT4ent of Energy.

There, are five major areas in which the Department of Energy and
its predecessors have played a significant role in supporting and
Coordinating education related programs in the,U.S. These areas are
(A) training, (B) curriculum development, (C) educational special
events, (D) facilities suppOrt, and (E) the Energy.Extension Service.

A. Training

Before discussing the various training programs under the
Department -of Energy's administration, an important and'essen-
tial feature of all DOEtraining programs must be mentioned
here; and that is DOE's commitment to the policy of providing
equal employment opportunities for minorities and women in
'energy-related careers.

The first Federal energy-related training program to e erge
grew out of research and training activities by college
students and faculty at National Laboratories which were
sponsored by the,Atomic Energy Commission, beginning in 1947. ,

-*It was not until 1964, however, that these activities were
formalized into one program. The primary function of this
,program,is to give college students and faculty the opportunity
to enter into collaborative research and training activities
over the summer at one of 30 or mor-000 Laboratories,
Contractors or Energy Research 'Centers:'The program is open
to juniors and seniors at the baccalaureate level, graduate

',students worki4g on their master't and doctoral degrees, and

8
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college/university faculty. In addition 6P,--the researchrelated
activities, which reach something in excess of 1,000 students
and faculty each year, there-areseve;a1 instructional programs -

that involve nearly 2,000 students ahefaculty annually. The

funding for the University Laboratory Cooperative Program in
FY 1977 was approximately $3.21 million.

The next training program was also established by the AEC
kind beg.;.n in 1948. This program was called the Graduate
FelldWshio,Program. It provided fillancial assistance directly

to students pursuing careers in health physics; industrial
hygiene and-nuclear science and engineering, and operated
for 25 yearEi until its termination in 1973. In this time, 4

a total of, $25 million had bden spent the training of

3,1320 *young.men and, omen on the graduate level.

The Graduate Traineeship Program began in 1965 un er the
Atomic Energy Commission to provide financial assistance
to colleges and universities for graduate student training
in nucleaK engineering. Later, the program expanded to
include traiiiingtin radiation protection, environmental
science and engineering, fusion, geothermal, and solar
energy, engineering, conservation and social sciences. The

bverallloal of the Traineeship Pro ram is to establish a
broad base of expertise and technic excellence in-the
various energy technologies through° e country. Since

1971, over five and a half million dollars has been spent for
more than 850 graduate traineeships.

Since 1966, financial support has been provided t the Department

,Of tabor, the Veteran's Administration, state and local goverdments,
and other organizations, for the training of'unemployed and
underemployed individuals in energyrelated skills for placement
in industry. This trainingis,administered under the Training
and Technology Program of the Department of Energy's Office of
Contractor gelations and is imp3emented by contractors to DOE,
namely, Union Carbide (Nuclear Division) and Oak Ridge Associated

Universities (ORAU). Since its inception, over 95 percent of the
4,000 trainees completingthe program .have been placed in industrial
paitions, with 36 percent employed at DOE facilities and 34
percent representing minorities and women. A number of communitt
colleges have provided educational services in conjunction with
tte program.

In 1958, a prOgram of faculty institutes was developed to
bring the rapidly developing infofmatidn in the relatively new,

/01
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field of beelear energy to he Nation's educational institu-
tions. Summer Institutes of 8 to 2 weeks duration for high
school and college/university faculty'Wereconducted ix -such
areas as radioViology, radioisotope applications, nuclear
scienceand engineering, reactor chnology-, etc. For several
years thi, progkam was sponsore jointly by the Atomic Energy
Commission and the National Science Foundation. Over 5,000
teachers were trained through these institutes which terminated
in the late sixties. This progiam was the forerunner of the
Faculty Development Program of 1971.

. I

The Faculty Development Program 1!gan in 1971, under the
Atomic Eneigy Commission, with ale original intent of informing
teachers about the role of nuclear energy in the production
of electrical power. In view of the Energy Research and -

Development Administration's responsibility for development
of a Wide-variety of energy - options, the Faculty Development
Program's goals expanded, in turn, to reflect thi's,spectrum
of options. The primary godasiblf the program today are to
help Ipprove the teacher's ability in energy education by
developing an understanding of a wide variety of energy topiss
such as solar, geothermal, fossil, nuclear, conservation, --

andenergy economics and to explore ways of effectively communi-
cating this understanding to students. The means used in
achieving these ends is the summer workshop which usually lasts
from 1 to 3 weeks and involves 25 -40 teachers ranging from
elementary to the college level. Since the beginning of the
program, over 2.74 million dollarb has been spent to sponsor
206 workshops hosted by many of our Nation's colleges and
universities.

1;1\1973, the Atomic Energy Commission initiated the Pre-Freshman
and Cooperative Education for Minorities in Engineering Program
(PREFACE) in order to give minority group students', economically

and educationally disadvantaged individLals, and women an oppor-
tunity to further their studies in the field of engineering.
The major thrusts of the program are: 1) torjdentify minority
group candidates during high school, 2) to Provide the candi-
dates with enrichment activities during the summer prior to
their freshman year in college, 3) to help them get through the
fiist year Of engineering school by providing financial assis-
tance. Thus far, about 500students have entered the program
with a total funding of nearly $400,000. Another $165,000 has
been budgeted fair FY 1978.

%-
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A pilot training program was conductedkby the fedefal Energy
ministration in six New England states, in 1974 iworder

to reate an "Energy Conservation Corps" made up of high
school teachers And youngsters traihed in conservation tech-

niques for /the school andhome. The following year, the
program eicpanded to include ;even other states in order to
establish a nucleus for a nationwidt network of conservation-
minded-young people. The findings of the 1974 pilot program
have been pUblished in a_report entitled Energy Conservation\
Training Progrim: Pilot Program for Six New England States
which is avail bre from the National Technical Information
Service, Departmental Commerce, Springfield, Virginia 2216,1.

In Seprember 1977, eight universities were cho'sen by the
Energy Research and Development Administration to house solar
meteorology training centers. The Centers are located in

_varioup regions of the U.S to include Alaska and Hawaii and

are expected to.be in operatibn within .a year. Each center

410will offer courses for students and working professionals in
solar meteorology and-wili-collect solar radiation data to be

fed into'tha National Climatic Center at,Asheville,
Carolina, where it will be made available to thbad interested',
This data will disclose valuable information as to the avail-
ability of sunlight across the Nation for solar energy use.
The total estimated funding for the 5 year.project is8 million

f /
dollars.

B. Curriculum Development
.

In its continuing effort to assist the educational process
in our Nation's schools,k the Dep rtmenr.of Energyepd,its
predecessors have developed a cuber of curriculut materials-,

for'teachers and students from kindergarten to the adult/
professional level. Most of these - materials are available,

free of charge, fiom the Department of Energy's Technical
Information Center located at Oak Ridge, Tennessee. ,

. -

Beginning in 1962, the AEC's Divisioi of Technical Infbrmation
supported the publication of a ntiMber of booklets for schools
which later were made available to the public upon request.

In1974, in cooperation with the Pen;Sylvania.Department of
Education,the Energy Research and DevelopMent Administration
supported the development of g-mini-course and teacher's

guide entitled The Environmental Impact of N.ectrical\Fwer
Generation: Nuclear and Fossil which discusses the national

I
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need for electrical energy and the colt7co-benefieratio ,

° of generatiilg it. This,guidi'hErs.been usgd in secondary ,

schools, junior colleges Std!colleges in_thgU.,S.-

. ,

Beginning in 1975, the eFederal Energy Administration has
supported the developient and distribution of energy and
environment resource materials fOr,use.by teachersand-student,
K-12. This material inCludet a, collection of teaching_ mini- .,,;-y

unitS*,,a's6Urce book for background information for teachers on'
energy/environment subjects, a- five-volume inventory of energy

leducotion materials, and a,bibliography/filt list for teachers
and students.'

,
In addition, a number of energy education booklets-

,' have been devised such as The Energy dhallenge, Energy Activities
with Energy'Ant, Energy.Conservatpn: Understanding and Activities
foiYoUtig People and MY Energy: Hook. .

\\\ The Federal Energy Administration initiated a,Project, now
under the Department of Energy; to-develop conservation

\ teaching material., entitled My, Endre World fOr grades 4 through
',6 which is expected" up be completed by March 1978.

,

totai spending for curtidulut materials since 1975
proximally .$827,0Q0. .

`\

Irt\O 5,\the Energy Research and Development AdMinistration
initiated" contract With the Natibnal ScienceNachers,
Associat on tp prepare a series of instructional units for
grades called "InterdiSciplipary Siudent/teacher'Materials
on EArg he Environments and the Economy." Thus far,
six units aVe been developed in final form. These units,
now Avails e to teachers, are: The Energy We Use, Grade
1, Community Workers and the Energy.-They Use, Grade 2,. Enemy,

t Engines, and e Industrial Revolution, Grades 8-9, Transom.-
Station andhe its, Grades 8-9,-How a Bill Becomes a Law to
Conserve Energy, Grades 9, 11, Y3 and Agripulture, Energy and
Society, Grades 1 11, 1°2. Eight additional draft units are
being field tested uring the 077-78 school year. In addition,
the NSTA has prepared 19 Factisdreets for K-12 teachers on
-various.alternative energy technologies and conservation.

In 1976, a home economics scurricuium guide was developed by
the University of Tenneasee under contract to the Energy
Research and Developtent Administration entitled Energy
Conservation in the Home This 315 page publication contains
Many helpful "energy - Braving ideas as well as teaching activities
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) for.the classr3pm. rn,addition to being suitable for home:
economics toufses, it can be used inioth0 subject areas
such as social studies and'science. ,

. .1. ,..,,
.. ,

)
a,

In the summer 9f 1977, the Pak- Ridge Ass9ciate cities,
,

ra-

,

. under contract to'the Energy Research and De in st

tied ctiV, developed four'science'packets called e

in Energy for gradep 4 throughs6 relating to,so ar, chemic 1,
and electrical energy as well as conservation. The'packe s ;

contain a.serieta of experiments far the students; to per, im and

can be used-in- art% economics, arithmetic,' and reading-clitses

as well as science. .
...;

.

I

The Energy Researchand Development'Administration Contracted

for the development of a solar energy curricula for grades
K -12. The materials Ure now being developed by the University
of'Souphern California and the State University ofNew York
at Albany-and are expected to befeady for classroom use
'by September 1978'.

. In Sotember 1977, the Federal Energy Administration and
f. thi-Energy Research, and Development Administration jointly

fundecka prOjeFt to develop 10 energy curriculum modules to be
used in community college classes., This effprt is currently
being undertaken by the Brevard Community Collegin Cocoa,
Florida, and is.expectedto be finlshed,in July 1978.

In an effort toteach the adult and vocational high school
44,,,.student, as well as the nontechnical student pbpulationi,

the 'Energy Research and,Development Administration and the
Department of Energy have recent'y funded two materials deve

Oentprograms: The first, initiated in September 1977, under
ERDA sponsorship, is called "Energy EfficienCy Training for
Building Trades" and is being'produced'by the American-Associa-
tion for-Vocational Instructional Materials located it Athens,

Geoigia. The purpose of this'program is to provide training
materials for vocational/technical high schooli; post-secondary
schools and adult education courses which willprepare home- , ----

owners and future members.of the building trades to implement
energy conservation techniques...The second, sponsored by the
Department ot Energy, is a soar correspondence course designed

to crate a certified work 'force,of solar equipment installers.
The course Is directed towardertechnIcians skilled in tfte air
conditionings' nd plumbing crifti andourill begin in January of

Allis year and will last 10 to 12 weeks. The course was

13
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I.
developed by theirome Study Institute of Columbus, Ohio,

through the Sheet Metal and Air Conditioning Contractors
National Aisociation (SMACNA)'and the Northamerican Heating
and Air Conditioning Wholesalers Association (RAW).

In early 1978, the Solar Tecnology Transfer Branch of the

Department of Energy initisAd a project to develop curriculum
materials and procedures for the training of instructors in

the teaching of solar equipment installation. Once these

materials and procedures:are developed, they will be distri-
buted to community colleges and vocational/technical schools
throughout the country. The project will be implemented by the

League for Innovation in the Community College, a consortium-of
16 school districts and 49 colleges throughout the H.S. The

funding for the project is estimated-et-e$100,000.

The Solar Energy Research Institute (SERI) was mandated by
the Solar'Energy Research, Development and Demonstration
Act of 1974 and began operations in July 1977, under the
Energy Research and Development Odministration.',SERI' will
provide significant.supporeto the national program of
research, development, demonstration and commercialization of

solar energy techno ies. Included in its planned activities
is the impleme tat on of curriculum development programs
and courses for -training of graduate, undergraduate,,
trades and vocational high school students frythe use of

solar technologies.

C. Educational Special Events

Several spec al events concerning energy education have been
sponsored by the Department of Energy and its parent organiza-

tions s s Awards presentations at International Science.

and En ineeting Fairs, expense paid visits to one of the ...

Nationar Laboratories for International Science Fair winners,
national contests and competitions designed to encourage
nation-wide participation by teachers and students in the
creation of energy-related projects, activities and exhibitsv.
conferences, works ops and seminars organized around energy -
education themes; special studies and surveys and special

.visitation prograis.

D. Facilities Support

The Department of Energy'and'iti predecesvms hdre provided
support to educational facilities,tniaiiiiiout the country in

14
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the following four ways: 1) by maintaining the operation of
nuclear reactors housed at colleges and universities, 2)

'solar beating and cooling,, and solar hot water systems in
school buildings, 3), bx sponsoring the development and imple-
mentation

providing funds for the installation of solar electrit,

mentation of school energy conservation programs, 4) by
awarding grants of used laboratory equipment to colleges
and universities.

le"
1. Reactor Sharing and Fuel'Assistance Program

In 1967, under the Atomic Energy Commission, the Reactor
Sharing and Fuel Assistance Program was established.
Under this program, funds are provided to a number-of
colleges,and universities to cover the fuel production
end operating costs of nuclear reactors used for research
and training activities. Since the beginning of the
program, nearly $5 million has been'provided for the
reactor sharing and fuel production costs. There are
currently 54 reactors, located at, 48 learning - institutions,
in operation.:

s

2. Solar #lectric, Solar HeatinR and Cooling of School
Buildings

As a form of direct assistance to the schdols, the Energy
Research and Development Administration has funded solar
electric, solar heating and cooling and solar hot water
systems for school buildings. The solar heating and
(fooling of buildings has been and is currently being
carried out under the National Solar Heating and Cooling
Demonstration Act of 1974 which provided for the demonstro-
tion of solar heating and cooling systems in residential,
commercial, and nonresidential buildings Including schools.
This support provides for the retrofitting,of existing
school ildings with solatobeating and cooling systems and
the design and construction of new scho 1 buildings for
the subsequent installation of solar hea ing and cooling
systems. A total of 40 educational buildings have been
chosen as demonstration sites to include elethentary,
junior high, high school, vocational high school and
university /college buildings. Nearly $14.4 million has
been spent for the solar heating and cooling and hot
water systems of school buildings.

15
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3: School Conservation Programs

In addition to the solar.heating-and cooling effort, funds

have been vroyided by the FederalEdergy Administration
to develop conservation programs for school 'buildings in

an-effort to cut.down high energy costs which result in

higher local taxes, increased tuition, teacher layoffs,

to some cases, school shutdowhs. One such program has

been developed`by the Educational Facilities Laboratories

of Menlo Park,_Caliiortia4 called the. Public School' Energy

Conservation Service (PSECS).. Under this Program, energy
inefficienties.are identified by a computerized energy
audit, and recommendations are made to eliminate them by

taking conservation measure* such as increasing the-insula-

tion, teduciAg glass areas, and adding new temperatufe

controls, to-name only a few. The service was developed

in 1974 and 'is available today, for a small fee; to all

interested schbols.
"r

_ .

..)In June 1975, the Federal Energy Administration sponsored-i`

ihe "Chicago Project" which involved the auditing of 60-

school buildings in Michigan, Illinois, Wisconsin, Ohio,

. and Indiana. The purpose of the audits was to determine.

areas of energy waste to make recommendations as to how

this waste could be eliminated and how much.it would

cost. The ( PSECS) computer analysis was used as part of

the project.

From Septemher.19,76, to Janaary 1977, 20 energy 1

conservation workshops were Conducted by the Federal gnergy

AdminisitrationAS Office of Conservation to.provide teph-

,

nical assAtance to school plant managers and engineer's for

:energy management in public school and university fecal-

ties. The materials resulting frau; these workshops hatie

been lade available to the State Energy Offices.
ear

Beginning in the summer of 1977, 10 elementary schools,

located throughout the country, are being retro tted-

with energy saving measures such as added in ati

boiker improvements, adjustments in-ventilat on systems,

and changes in lighting. In addition,tothe energy-saving

'equipment, data'collection instruments nst= led

tto'neliture the-energy savings, for each school. The project

it designed to assist school administ/ators in their

,coneervation programs by providing the basic information

16
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needed to determine 'effective :conservation measurs', and

is being conducted' by the American Association ofIchoOl,
Admidistrators of Arlington, Virginia. It is baled on the
findiigs ofa (PSECS) survey of the 10 schools thp Federal
Energy Administration in 1.976. The estimated amount needed

I,,to support the project is4600,000.

:PresidentCarter's National Energy Act-provides for the
adoptionnf a nab oval energy-audits system for school
and.hospital buildings, pending final _approval by Congress:
At present, the provisio of the bill are being examined
in conferehce. If app ved, it will be the largest conser-
vation effortfor is and hospitals in our Nation's,

history,.prodditig $900 million in Federal grants over a 3-
,; year period with.a minimum of 30 percent of that guaranteed

far educational facilities. These grants will cover up to 50
per -cent of the costs for the evaluation, design, acquisitiOn,
and installation of conservations measures.

4.. ads Laboratory Equipment ProgramD
4,

The AEC initiaied,a program in the mid O's of providing
financial grants to colleges and universities to purchase
new it:Clear-type laboratory equipment. Later this program
evolved into a grants program by which used energy-related
laboratory equipient %yes donated to the schools.

E. Energy Extension Service

In September 1977, the Energy Researih and Development Administration
began funding a 10 state, 19 month, pilot program called the
atiergy Extension Service. The program provides technidll
assistance to citizens and other email energy consumers such as

. small businesses, schools', hospitals, and government agencies.
Eich state'has been awarded approximately $1.1 million and
has devised its own particular program, with'some of the

a sighRtpgrams giving sigh priority to 'education related activities.
The states partic/pating in the Energy Extension Service are

:1
Alabama, Connectieut, Michigan, New Mexico, Pennsylvania,

\tila

Tennessee, Texas,,Washkngton, Wisconsin and Wyoming. Energy
Extension Service activities difectly rating to schools are
described below. It should be emphasized t these programs
have been designed by each atate,'not the Department of Energy,
and will,be administered by the states. Those with the principal

' emphasis on students and/or educational facilities are as follows:.

17
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I. Michigan

In Michigan, there are two major energy objectives inarporate
t .

within the EnergyExtlnsion Service Program. The first is

to create an Energy Conservation gthic in 50,000-high

1 oichool'age young people and the second is to reduce the energy
Cf consumption by at least 5 Percent in at least 50 percent

of the families with members in high school.

2. Texas

In Texas, one of the energy-conservaiion goals is. directed.

0 toward public institutions such as local government buildings,
state agencies'and plUblic schools. In order to achieve

this goal, materials are being deyeloped for energyTconservation
presentatiOs in:schools throughout the.state.

3. Tennessee .

In Tennessee, an,enezgy'-'conservation program has been designed

tereduce energy consumption in city/connty buildings
including public,schools. Conservation activities include
removing institutional barriers such as energy inefficient
building cbdes and providing technical assistance for
buildings retrofit.

4. Washington

In Washington, there are two major areas in,wilich the

Extension Service dill assist the'schools. Flret;.the'state
is encouraging energy conservation through improved bus
outing and schedullpg. Secondly, curriculum materials

are being developed that emphasize energy Conservation and

theuse of alternate renewable sources of energy.

.5. Connecticut

In Connecticut, public facilities including schooleComprise
one of the three major target audiences for the Energy
Extension Service.

6. Pennsylvania

'Pennsevania has designed a program to provide local
officials wAth information and technical support to improve

- energy efficiency in school buildings.

Wyoming

Conservation and solar technology demonstrations will be
,presented at seven community colleges and various high

schools across the state.

18
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TABLE I

ESTIMATED TOTAL SPENDING IN ENERGY EDUCATION
(1948-1978)

Training

/

University/Laboratory Cooperative Program $ 9,000,000

Graduate Traineeships 5,629,000

Faculty Development Program Workshops 2,741,162

PRFAC Program 384,000

Solar Research and Training Centers 8,000,000

AEC Fellowship Program r 25,000,000

Radiation Protection Training 110,000

\""
Criticality Workshop 7,000

Materials 2,248,000

Educational Special Events 1,691,778
. -

/
Facilities Support (Solar H/C)" 14,380,993

(Conservition) 1,234'094

(Solar Electric) 6,300,000

pactor Sharing and Fuel Assistance Costs 4,737,406

TOTAL $B1,463;373

( 19

Time Peiiod

(FY.76, FY 77, FY 78)

(FY 71 7.11 78)

(FY 71 - FY 78)

(FY 73 - FY 77)

(FY 78 - FY 82)

(FY 48 - FY 73)

(FY 65 FY 77)

(FY 77)

(FY 57 - FY 77)

(FT 74 - FY 77)

(Ft 74 - FY 77)

(FY 77 - FY 79)

(FY 67 - FY 77)
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' II. Training

A number of"training progr s have been established to meet
the needs of a variety 0 au ences. These audiences can be

dividedinto two distinct gro s: ,students of varying levels

(K-12, 2 year Post-see Condary, baccalaUreate through post -
baccalaureate, and adult/professional), 'B) educators (teachers 4

K-12, school administrators, junior college and university faculty

members). / /

e ./

A. Students

1. K-12 j

In 74 and 1975, the Fide al Energy Administi tion .

sponsored a training program to prepare you people of.

high school age to promote energy conservat n in, their

homes; schools and communities. In order to plement

this program, junior high and high scilepl students were
'encouraged to work with their teaqheam and community
'leaders on energy conservation programs and activities.

Training and demonstration workshops were set up in
13 states and energy conservation newsletters, were
provided to members of the "inergy Conserttion(,Corps"
coverineenergy information relevant to theix states and

. guidelint0 for saving energy in homes and schools.

The Bolton Institute of Washington, D.C., conducted the
program under contract to'the Federal Energy Administration
for a total of $200,000.

The states that participated re Massachusetts,
Connecticut, New Hampshire, Ve ont, Maine, Rhode Island,

Colorado, Michigan, Illinois, Georgia,'New Jersey,

Alabama, and New York.

2. Two Year Post-Secondary

In the sprig of_1965, the AEC initiated a training
activity t prodUce certified radiation protection teChni-

. 'cians for the Idaho Nuclear Engineering Laboratory. This
activity consists of 2 years academic training in
science, mathematics, engineering and related subjectat
Idaho State University and one summer of on-the-job

20
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Alining at INEL. TO date; over 400 students have
. participated in the program at a cost to DOE and its

predecessors of nearly $114:4000. ..

% f

In September 1975, a survey wasjiaken by the Manpower '.

DevelOpment Division of Oak Ridge Associated Universities,
under contract to the Energy Research and Development '
Administration, to determine the occupational interelt
in energy related technologies in community and junior
colleges in the U,.0 And to identify the degree of

cooperation between tie colleges and energy induitries.
4be survey finding, wireiuse to assess the need for
future energy'relited,progr s involving the exChadge of
ideas between colleges, indlistries,-and state and Fidetal
age ies. A total of 1,152 institutions were surveyed
incl ihg.members of the American Association of Community
and junior4Colleges which represents aRM2400.2-year
colleges. .

P
As a result ofl(his survey, four technology training

..

workshops-were held at a cOnferehte in Atlanta, Georgia,
',in October 1976, to examine manpower training in coal
mining, petroleum technology, nuclear and solar energy for
junior college students. The conference was co- sponsored by
the Energy Research and-Development Administration,"and the
American Association of Community and Junior Colleges. ThF
conference atVracted representatives from 94 junior 'colleges
and from 37 states.A

3. Baccalaureate through Post-Doctoral

(a) The University /Laboratory Cooperative Program

With the establishment of the National Laboratories
30 or more years ago, both faculty and students
have been involved in ongoing research programs.
The degree of, this participation has varied widely
depending upon the mission and' organization 'of the

. particular facility.

In 1964, under the'AEC, shortly after the Divnion.
of Nuclear Education and Training was formed, this
University/Laboratory relationship was integrated
into a prograi activity for coordination purposes and
to maximize the opportunities for faculty and students

Jo'
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at additional laboratories. It did not occuf, nor
was it intended, that all University/Laboratory
interactions be combined into one central program.
What evolved were essentially complementary type
activities, wherein Education and'Training funds
were used primarily for faculty or students in a
training or learning status., Programmatic or
researCh support was still used to' bring facility

and students on board, but more directed to program
goals ands near term needs of the Lab, such as
condultant support, in the case of faculty, and
part-time or smiler student help.

: .

The support of participants with Education and
Training fundingis generally understood to bel
for those academic people, faculty and students,
whose major interest is in learning or broadening
their experience' in an'area consistent with the
Labs' mission. or expertise. .At the same time,
faculty and/or students who.are there in a learning
status offV7iike valuable contributions to the
ongoihg,research,efforts Laboratory staff are
highly supportive"of this activity and view it

valuable bridge in building a cooperative and
mutually beneficial relationship with colleges and
universities at the undergraduate level.

,The 'organization* administering this program are:

t Ames Laboratory, Argonne National Laboratory, .:
Associated:Western Universities, Brookhaven National
laboratories, Lawrence Berkeley Laboratory, Mound

\Laboratory, Northwest liege and University

Association for Science, k Ridg) Associated
Universities; Oak Ridge,Nat nal Laboratoriei,
University of Rochester, Sav .nah River Ecology
Laboratory and the Sava a Rive; Laboratory.

The University/Laborato olperative Program is

composed of the following elements:

'1) Faculty Research Participation

0
2) Student Research Participation (Graduate or

Undergraduate)

22
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3). Laboratory''Graduatt Participation (Thesis
ReSearch)

-
4) Thesis Parts Research Participation (Short

Term)

-

5) Student/Faculty Seminars and Workshops (Lab
Oriented), . V

6) Conferences

7) Visiting Lecturers

8) .Aeturn faculty Research Visits

None of -the Laboratories have all of the above
activities operating within their programs. Each -
Lab's particular program is generally geared to the
special strengths and mission of that facility. The
principal objectives sought through these activities
are: --

(

T9 encoursge and extend a productive relatibnship
between universitieslanc1the Laboratories,
leading to a broader research and education partner-
ship between the two.

o Provide selected'esculty, graduate students, and
.:),:ndergraduate students with useful exposure to the

research and development activities of interest to
%OE as expressed in the R&D mission orthe laboratory.

o Train academic personnel innew iechniques,
processes of particular interest to the host
laboratory and DOE that are unavailable on campus.

o Enrich the instruction and research capabiltpies of
college and university staff in energy.

o Attract students to theLaboratory and other DOE
Centers for possible future employment.

The DOE FY1978 budget for the University/Laboratory
c-Cooperat ve Program is $3.18 million.

. 23
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The four major student programs are:
46

o Student Research Participation - This activity. .
provides qualified junior/senior level undergraduate
science and engineering students with* the opportunity
to participate in research, developmea& and demonitra-
tion programs at approved DOE Laboratories or
Energy Research Centers. Most,,though not all,
appointments are for the summer period.' The
undergraduate applicant must have at least junior
standing with a'bettar than average academic
record.

SOeral facilities Sponsor a semester of "honors",
programs for upper level undergraduates that -

combine special instruction in a.student's field
of,interest.and need with a research assignment.
Credit-isimIrmally given by the student's academic
inititutid#Ior this period of work. Graduate
students are also eligible for nap- thesis research
participation appointments.

Lebo Graduate Research Participation -
Selected full-time graduate studentslenfolled in
accredited universities may receive appointments of
up,to 1 year--renewable to a maximum of 3 years - -to
carry out their Ph.D or ttiasteea.thesis research
in residence at a DOE Laboratory or EnergyRisearch
Center. The purpose of the program is to provide
opportunities for graduate students to carry out
their dissertation requirements when the necessary
facilities or resources are not available on
campus.

All requirements for the degree, except 11-e research,

are normally Completed prior to starting the appoint-

ment. 'Tlhivitudent works under the joint direction* .

of a laboratory staff member and a faculty research
advisor who"periodically,visits the facility to

monitor the student's progress. Considerable
preplanning is involved between the student, his or
her major professor,'and the Laboratory, to assure
that the Proposeed.reeearcti meets the interestS and

needs of all.concerOied parties.

f
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Thesis Parts Research Participation - This activity
provides, opportunities foefull-time ,graddate

tudents'o conduct short-term portions of their
esearch-ie few days to several weeks--at a DOE

ility having a special resource or equippent
req fired for\the research.

o Studen E eritients - This activity provides
students th experience in laboratory experiments-
V.on, on a time and space available basis.

tt met be recognized, that the Laboratories, Energy
Research Centers,-and other DOE facilities partici- ,

pating in this program,range from the broad multi-
disciplinary labs to speelficission oriented or
single purpose facilities.', Assuch, the range Of

4 _activit4s varies widely with few, if any facilities,
carrying but all of the progiams described (see,.
Table IiI).

(b) AEC Graduate'Felloifship Program (1948 -1973)

Beginning in 1948;\the Atomic Energy Commission -

Initiated the Gradu *te Fellowship Program with the
intent of providing graduate -level training in health
physics, industrial hygiene and nuclear science and
engineering, chemistry; reactor technology and other
energy-related fields. The total investment of AEC in
all these programs is summarized in Table II below:

Program

Predoctoral and Postdoctoral

Health Physics

Advanced Health Physics

Industrial Hygiene

Nuclear Science and
Engineering

TOTALS

TABLE II

Fellows Fellowship Years

- ,

Cost
' (in thoisands)

920 1,061,
\

$ 4,382

910 1,381, 6,078

30 77 597

80 89 466

1,380 2,457 12,483

3,320 5,065 $ 24,283

/N.
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(c) The Graduate Traineeship Program

The present Graduate Traineeship Program evolved from
the Atomic Energy-,Gommission'i Traineeships which were
developed in 1965 to further nuclear engineering
education. By Fiscal114ar 1975, the program had been
expanded to include radiation protection and enviroemental
science.

As the Energy Research and Development Administration /
replaced the ABC, the Traineeship Program responded to
the needs of a range of energy technologies much

,L--broader in scope to include fusion, geothermal, solar,
social science and conservation. The goal of the
Traineeship Program is to strengthen centers of
excellence for graduate study in energy related

r- technologies by providing institutions with funding
under a traineeship contract to select students for
graduate study. Since Fiscal Year 1971, over five and
a half million dollars have been spent for more thad
830 traineeahips at the Master's and Doctor's Degree'
level (see Table IV).

I
TABLE IV

FY 71 'T 73 FY 714' FY 75 FY 76 FY 77 '-FY 78 1Total

FUNDING LEVEL
(in thousands) 663 564 798 533 846. 700 525 1,000 $5,629,000

TRAINZESRIPS 102 88 123 83 149 103 75 133 856

(d) Pre - Freshman and Cooperattie Education Program

The'PREFACE Pro am was created in 1973, under the
Atomic Energy mmiasion, for the purpose of increasing
the number, of minority group members and women entering
engineering, science, and other energy-related
lields, so thpt future pools of professional talent
will be moreiequitably represented. Under this
program, funds are provided to colleges and universities
to seek out minority groups, women, and educationally

- and economically disadvantaged-individuals during high
school years dud prkide-them with inn ive and
motivating experiences prior to their ceshman year in

28

ear



wf

t.

21
10

'college.r During the first summer, the student will

spen4 2'or 3 weeks on campus in academic work

and then several weeks at 'a national laboratory ;0"7"'

working in a research environstent. The financial

Ippport in this program provides summer'stipends for

lhastildents and tuition costa during the freshman

yt./ Other support comes from industry and universitY

so ces. , Thus far, over 500 students have participated

with a total funding level of $384,000.

,*

(1......2Solar Research and Trainin& Centers

el` In September 1977, the Energy Research and Development

Administrationtannounced the selection of eight

universities throughout the continental United States,

Ilaska and Hawaii, to set up solar energy, raining

centers whichWill offer courses for students and

working professiontals in solar energy related meteorology.

The Energy Research and Development Administration

win spend a vital, of $8 million over 5 yearsro fund

the project. The centers are expected to be in

operation in September 1978.

The eight universities are: 4 univeisiry of California,

Davis* California; State University of New York,.

Albany, New York; Georgia Institute of Technology,

' Atlanta, Georgia; Trinity University, San Atirailk,

Texas; Oregon State University, Corvallis, Oregon; The

University of Michigan, Ann Arbor, Michigan; University

of Alaska, Fairbanks, Alaska; University of Hawaii -Matioa,

HOnolulu, Hawaii.

The information gathered on solar rektiation and other

meteorologicardat110111 be fed into the National

.
Climatic Center at Asheville, North Carolina, where it

will be available to those interested. In this Way, a

more detailed understanding of the year -round avail -

'ability of sunlight across the Nation, including

Alaska and Hawaii, will be obtained (see map, page 22).

(f) 'Nuclear Criticality Safety Workshop.

In May 19,77 the:Energy Research and Development
Administration sponsored a 10 day work q called the

2.9
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"Nuclear Criticality Safety Workshop" at the University
of New Mexico for the training of 16 graduate students,
from all parts of the United States, in safety
procedures related to all aspects of the nuclear ,fuel__.

cycle and reactor usage. The workshop Consistediof

lecture, work /discussion, sessions and informal'
intbaction between students and faculty. A major

strength' of this type of activity itt that it provides
fqr practical expeiiences in criticality safety which
is generally unavailable to studen s.

B. Educators (Teachers K-12., Administrators, Junior College Facultyk

Baccalaureate through Post-Baccalaureate FaCtlty)

1. The University - Laboratory Cooperative 'rogram

As mentioned earlier, this program not only serves
undergraduate and graduate students, but also acts as a,

vehicle for college faculty research and training as -well.

Under its Faculty Research Participation activity, full-time
college or university faculty members engage in research,

working withAt laboratory staff Member on a iproblem of

mutual interest. Other faculty training and education

activities include:

(Faculty Institutes)

These are 1 to 4 week instructional sessions on subject

matter relating to the various energy technologies, environ-

mental impacts, conservation and ocher related topics to.

aid in teaching and student guidance. (Also includes

in-Service institutes which meet on a weekly basis during

the 'school year.)

(Faculty Whops)
10.

These are usually 2"to 3 day agasions on special- topics bf

Interest to faculty members. Many of:the topics'bre tied

closely to research programs of the laboratory will the
objective of filling the gap between the brief treats ent

given in meetings or conferences and the relatively logger

'exposure attained as a research participant.

1.\
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(Fiscal Source)

Howard University

Univ. of New Mexico
\

Ohio'State Univ.

Tuskegee Institute

Sub-Total

Dayton-Wilberforce

Atlantic linty...!

Georgia Tech

Savannah River
Office

'Other

TABLE V

FY 1973 FY 1974 FY 1975 FT 1976 Ittlgal FY 1976 FY 1977

$10,000 $10,000 $10,000* $15,000 $10,000 $ -- $ 15,0.00

14,000 25,000 25,000 -- 10,000 8,000 * 11,000

10,000 5,000 10,000- 12,000

13,500 10,600 15,000 7,500 20,000 12,000

47,900 50,600 ' 50,000 32,500 40,000 20,000 38,000

/(\-P. 22,000

PREFACE FUNDING

MIMI*

1 s

MoMp, 01111 MoMp,

'20000

6,000

11=411110 4IM

IMMO. - -

TOTAL (By Fiscal Tear) $47,900 $50,600 $50,000 $40,500 $40,000 $20,000 $135,000
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TABLE VI
.

PREFACE

4E14ROLLICRITS BY ETHNIC GROUPS

)
DAYTON

,

1976

BLACK

NATIVE NON-

SPANISH AMERICAN MINORITY

M F

2 1

1 ,.1
3 2

M

-
-

F M

- -
- clIt..., -

F M

- WO

- -

F

1

-WILBERFORCE
Subtotal

HOWARD 1973 12 3 - - -, - M. '.
'1974 16 8 - - - - -
1 975'1

1976
-. 21 5

19--G- 9
1$ -

- -
- MI

- MID ..

Subtotal 68 25

NEW MEXICO 1973 - - 7 1 2 - - 1

1974 - 17 3 1 - - 5

. 1975 - - 13 .3 3 1 - 5

1976 - - 17 3 7 1 ki- 4

Subtotal 54 10 6 2 '' 15 14
47 ,.1.

OHIO STATE :1973 10 - - - OM MID -
1974 . 2 2 2 - - - - -

/ 1975 6 2 1 1 - - MID -
1976 , 6 3 .... 1 - .

4. OW -
Subtotal 28 7 3 2

TUSKEGEE 1973 24 4 -' - - _ MID -
1974 32 8 A - - -
1975 51 .28 - - - - - -
1976 .55 15 - - - - -

Subtotal 162 55

TOTAL 73 46 4 7 "7 1 2 - - 1

1974 50 189 1'9 3 1 WO - 5

975 78 -35 14 4 3 1 - 5 f
1 76 83 29 17 ' 4 - 1 5

GRAND TOTAL 1973- -
1 976
p

257 89 57 12 6 2 - 16

MALE' FEMALE TOTAL TOTAL MINORITY

1947,A 55 9 64 63
1974 70 26 96 91

1975 95 45 140 135
1976 100 39 139 134

TOTALS 320 119 439 423
... . ,



26

(Faculty Student eriments)

At certain fact ties faculty members may conduct
instructional sions and experiment? with their students
on a t e and p available basis.

,(Faculty _search Visits)
2:

Arrangegents may be made for Short research visits by
former research participants and other college and university
faculty"members, to continue collaborative research with
laboratory staff.

7: Faculty Institutes

In order tQ inform teachers in our Nation's high schools
and colleges about nuclear energy, the Atomic Energy
Commission established a program of summer faculty institutes.
These institutes were held for 8 to12 weeks and presented
various aspects of nuclear technology such as radiobiology,
radioisotope applitations, nuclear science and engineering,
reactor technology and the like. The program was sponsored
jointly by the AEC and*the National Science Foundation for
several years. The institutes trained an estimated 5,000
teachers. The institute program began in 1958 and operated
until the late sixties. This program was the forerunner of
the Faculty Development Program of 1971.

'1. Faculty Development Program

The Faculty Development Program provides support to colleges
and universities for projects aimed at the development of
faculty understanding of important subject matter relating
to the development, conservation and utilization of United
States energy resources. By assisting in the improvement
of energy education in the Nation's high schools and
colleges, the program plays a significant role in the
judicious and orderly development of United States energy
resources. The primary vehicle used by the Faculty
Development Program in this effort is the summer workshop
of 1 to 3 weeks duration. In some instances the program
supports other mechanisms for achieving its goals such as
academic. year activities or local materiels development,'

0
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with the primary purpose being the improvement of the

individual teacher's capability.

The Faculty Development Program began in 1971, seder the

AEC's program of summer workshops. These workshops were

originally funded by AEC to provide factual material through

educatio al,channepo about nuclear energy. Inaccord with

the Ene gy Research and Development Administration's respon-

sibili for the entire spectrum of energy options, the

Facul y Development Program has been considerably broadened

in scope td include solar, conservation, nuclear, fossil,

geothermal, and energy economics, as well as general energy

education.

Since 1971, over $2.5 million have been spent to sponsor

-206 workshops for high school and college facultyqsee

Table VII).

TABLE VII

YEAR

FACULTY DEVELOPMENT SUMMER
'WORKSHOPS BUDGET

WORKSHOP TOTAL .NUMBER OF WORKSHOPS

1971 $ 20,000 2

1972 110,000 11

1973 168,880 21

c

1974 205,190 -22

197k 265,093 25

1976 357,526 26

1977 543,000 31

1978 - 1,071,473 68

$2,741,162 206

c

I

ti
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III. 'Curriculum Materials

In order to bring the energy message to the sehoolsurriculum
materials have been developed by a number of organizations under
contract to the Department of Energy and lots predecessors. Most of
these materials are designed for teachers'eachers from kindergarten to-0e
adult professional level, with a few designed for student use.
They are available from)the Department of Energy's Technical
Information Center, P.O.. Box 62, Oak Ridge, Tennessee 37830.

A. Classroom Materials

1. Grades K-3C`4.

The materials developed or in the process of being develo ed
are the following:

The Energy We Use - This is an instructional unit developed
by the National Science Teachers Association (NSTA), under a
contract to the Energy Research and Devflopment Adminiitra,
tion, containing nine lessons fog students on the first
grade level. Through this unit students discover that
energy is one of the links between. them and the world
around them.

Community Workers and the Energy They Use - This unit,
developed by NSTA for ERDA, contains 13 lessons revolving
around the theme of the relationship between the community
and energy use. This unit is suitable for second grade
students.

Energy Activities with Lnergy Ant and My Energy Book -
Developed by the Federal Energy Administration, these
booklets feature a cartoon character called Energy Ant who
tells students, Grades 1-3, about,energy and how to use it
wisely. AS outgrowths of these two booklets, two Energy
Ant film strips with cassette tapes have also been produced.
Single copieof the. Energy Ant pri9t materials are avail-
able through the ensumer Information Center, Pueblo,
Colorado 81009, and bulk copies are available from the
Department of Energy, Office of Public Affairs, 12th and

-Pennsylvania Avenue-, Washington, D.C. 20461. The film
strips and cassette tapes, What is Energy and What is
Energy Conservation, are available for $12.50 through the

- N4tional AudioVisUal Center, Washington, D.C. 20409.

36
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Energy and Transportation - This is an instructional unit
developed by NSTA, under an ERDA,contract,containing seven'
lessons emphasizing the history of transportation and how it
relatei to energy. The unit is prescribed for third
graders. (Field Test Drift) )

2. Grades 4-6

Science Activities in Energy - This is a science package
for Grades 4,6 containing four'file folders of activities
and experiments. The topics are Solar, Electrical and
Chemical Energy as well as Energy Conservation. The

approach used to implement the lessons is a "hands-on"
approach withsstudents constructing and manipulating
materials in order to discover'fundamental scientific
relationships. These packets were developed by the Oak
Ridge Associated Universities under contract to ERDA.

My Energy World - This is a set of four spirit master file
folders,on conservation containing spirit master duplicating
activitisheets for students from Giades 4 through 6. The
contract to .develop this material was funded by the Federal
Energy Administration. -

In addition to the a4aste-;materials, NSTA, under contract to
ERDA, is in the process of developing four sets of learning
materials dealing with conservation, fossil fuels, nuclear
and solar energy. The packets are being designed for 4se in
science and social studies classes and are expected to be
completed in September' 1978.

Another project, which is currently being developed by the
University of Southern'California, provides for the develop-
ment of solar energy materials for K-6 students. This
project began in the summer of 1977 under a contract to the
Energy Research and.Development Administration.

3. Grades 7-9

The Energy Challenge - This was developed for'the FEA for
use in junior high school classes and provides 24 dupli-
cating master activity sheets along with teaching guides.
The booklet contains lessons on energy subjects such as
fossil fuels, solar energy, new energi, technologies and
conservation. It Is now being revised for reprinting.

I
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Energy Conservation: Understanding and Activities for
Young People - This 24 page booklet was developed by the
Office of Conservation Education of the Federal Energy
Administration and discu'sses the meaning of energy, its
sources and limitations, and conservation acekvities.

Energy, Engines, and the Industrial Revolution - This is an
instructional unit developed by NSTA for ERDA. It includes

',five lesson4 demonstrating the relationships between the
Industrial Revolution and energy use.

Transportation and the City - This unitIdeVeloped by NSTA
contains four learning activities dealingwith energy
consumption, supply and demand relottionsHips, the develop-
ment of suburbs and urban transportation. It was developed
for ERDA and is used in eighth and ninth grade' social
studies classes.

Mathematics in Ener - This is an instructional unit
developed by NSTA under contract to ERDA containing seven
learning activities using energy as a basis for mathematr
icaI computations. (Field Test Draft)

An Energy History of the United States - This instructional
unit, developed by NSTA under contract to ERDA' traces the
history of'primary energy sources used, in our Nation's
history; the three energy sources discussed are wood, coal
and oil. (Field Test Draft)

4. Grades 10-12

In cooperation with
a
the Pennsylvadia Department of Education,

the Energy Research'and Development Administration supported
the development of a mini-course and teacher's gui in
1974, entitled The Environmental Impact of Electric,
Power Generation: Nuclear and Fossil'Which discusses the
national need for electrical energy and the cost-td=benefit

-;ratio of generating it. This guide has been used in secondary
schools, junior colleges and Odur-year institutions., in thp
United States. The Department of Energy recently contracted
to update and revise this material to reflect current
knowledge and policies.
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Agriculture. Energy and Society - This instructional unit,
developed by. NSTA under contract to ERDA, examines the
relationship betwien energy and the agricultural community"
and discusses the fnfluence of agrieelture and food produc-

tion on society.

Energy Conservation in the Home This home economics
curriculum guide was developea by the University of Tennessee,
under contract to. ERDA, and contains a number of conservation

activities for the home. It also discusses a number of
ways to save energy and explains the major causes of energy

waste. -

How a Bill Becomes a Law to Conserve Energy - Tt3js instructional

unit, developed'by the %STA under cbitract to E A, traces '

the steps involved in the passage of a lawhy congress
focusing on the 55 MPH'Speed Limit Law and how it affects

energy conservation. The unit is composed of seven learriing

activities: !rn #0,

Energy in the Global Marketplace - This instructional unit,
to be developed by the NSTA under Amits.aet to ERDA, discusses
the worldwide economic impacts of international energy use
and supply and demand.

United States Energy Policy-Which Direction? - This
instructional unit, developed by the Natidnal Science
Teachers Association for ERDA, examines the role of the
Executive Branch of GOvernment in making national policy
decisio, as they relate to energy. (Field Test Draft)

,
.

In addition to these titled products, DOE is suppor#ing the

development of additional interdisciplinary' units by NSTA,
vocational/technical-material on energy conservation1
buildings by the American Association for Instructional
Materials of Athens, Georgia, and a sour curriculum for
Grades 7-12 by the State University of New York at Albany.

5. Junior College

In early 1978, the Solar Technology Transfer Branch of the
Department of Energy initiated a project to deve]op curric-
ulum materials and procedures for the training of instruc-
tors in the-teaching of Solar equipment installation. Once

these materials and procedures arg developed they will be

Oh
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implemented by the League of novation in the Community
College, a consortium of 16 s oldistricts and 49
coLlelPm- hroughout the United tates.:The funding for
the project estimated at $ ,000.-

32

distributed to community colleges and vocational /technical
schools throughout the county The project will be

Also being developed are 10 mo ules concerning energy and
conservation for use at the _jun or/comtiathity college level.
These midules are being develope by the Brevard Community
College of Cocoa, FloridaYwitkjo nt funding,from the
Federal Energy Administration and t e Energy Research and
Development Administration.

6. Baccalaureate
4110,

In 197 under the Energy Research and Development
Administr ion, the Historian's Office established the
Visiting Scholars Program whereby two university professors
are invited, annually, to work at DOE headquarters in
Waihingfon, D.C.,.to develop courses on the history of
energy. These courses discuss the political, economic,
technolOgical, and social sancta of energy development
00 distribution. Once developed, they are used in
Universities, liberal arts colleges, technical schools,
and community colleges. In FY 1976 and FY 1977, a total of,.
$173,000 was spent for this program; the universities
contributing $30,000 of the total.

In August 1970, the Energy Research and Development
Administration funded a project to dev106 course materials
in "Quality Assurance" for the design, fabrication, and
construction of nuclear power plants. These materials
have been used by colleges and universities at the under-
graduate level and were developed1;37-North Carolina State

--University.

7. Adult Education

In the proceSs of being developed are two curllum
projects directed to meet the needs of adult st dents.
The first is a homelstudy course in the instalIktion and,
maintenance of solar heating and cooling equipment for
technicians with air conditioning and plumbing skills.
This course is.being developed, under contract, to DOE, by
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the Home Study Institute of Columbus, OhiQ, thro4h the

Sheet' Metal and Airr,Conditianing Contractors ational
Association (SMACW'And the Northamerican Hea ing and
Air-Conditioning Wholesalers Association (NHAW); and is
expected to begin in January 1970, at a cost of bet*een

$75 and $100. To ensure a-high tate of completion, the
Department ofEnergy plans td&establish an outreach
homework assistance program to be administered through
five National Laboratoriss:, Lawrence Livermore Laboratory;
Livermore California; Odk Ridge National Laboratory, Oak
Ridge, Tennessee; Brookhaven National Laboratory, Upton,

New York; Sandia Liborat6 les, Albuquerque, New Mexico;

.
and Battelle Pacific N est Laboratory, Richland,

'Washington. The course designed to produCe certified

agar heating and. coolin technicians.

The second adult ducation,materials development project
underway, described above as voca5pnal/yechnic 1 material,
is the "Energy Efficiency Training for Building rades"

being developed by the-American Association for V ational

Instructional Materials of Athens, Georgia. The e mate-

rials will be used for adult educa4on classes for home-
owneas and future members of the building trades well

As for high schools and post-secondary schools.

Is addition, an energy film catalog is available, free of
ctisrge, by writing to the Department of Energy Film
Library, P.O. Box 62, Oak Ridge, Tennessee 37830.

B. Backgtound Information for Teachers

In 1975, the Federal Energy Administration supported publication

of a three-volume work consisting of an Energy-Environment
Source Book which considers economic, social, and edVironmental
issues; an Energy- Environment Materials Guide which contains

an eitensive annotated bibliography and film list for teachers

and students; and an Energy-Environment MiniuUnit Guide which

includes classroom activities for Grades K-12. These materials

had been developed by NSTA under contract with the U.S. Office

of Environmental Education.

In 1977, the Federal Energy Administration supported the
development of a fivervolume study listing titles and sources
of energy education by media far use.in Kindergarten through

12th grade entitled Energy Education Materials Inventory. The

volumes include print materials, audiovisual materials, 16 mm

films, te and games, and reference sources. A project is,

now node ay to verify and annotate this inventory.

4
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In 1977. the Energy Research and DevelOpment Admihistration
announced the publication of Award Winning Energy Education
Activities which contains 10 energy-related learning activities'
for elementary, junior high and high schoolteachers. Als6
made available that same year were 19 Factsfieets for teachers
on alternative energy sources and conservation, written by the
National Science TeachJrs Association.

C. General Energy Information Available to Schools Upon Request

In addition to materials specifically developed for schools, a
vast number of booklets, pamphlets, and posters have been
made available; upon request, from the Department of Energy
and its predecessors to all interested individuals. Many of
the requests for information have been forwarded by teachers
and saihool personnel. From 1962 to 1974i the Atomic Energy
Commission sponsored the printing and distribution of or 12
million copies of 84 boSklet titles relating to atomic energy. -

During this time, a total of 360,000 copies of six posters
were distributed to school libraries and resource centers.
The total estimated cost for the above materials was $1,247,063.
From October 1974 to October 1977, the Energy_ Research and
Development Administrati6n supported the printing and distrilhu-
tion of over 6.5 pillion booklets and pimphlets and7/00,000
copies of the Energy History Chart. The cost of these materials
is estimated at $575,000.
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FISCAL YEAR

AGENCY

FEA .
1, ,

ERDA ,

11*- .

FEA/FIFDA -

DOE;

4.

p
A 4,

$ 15

TABLE VIII

DOE FUNDING FOR CURRICULUM MATERIALS *

1978 TOTAL .1975

.

1976 , 1977

$190,000
....1.,:it -

_ $360,000 $277,000 $ 827,,000
...,

Itt 122,000 649,000 771,000,

_-- 50,000 50,000_--
t

$600,000 600,000

TOTAL $2,248,000

4

4

3

*Not
included ere materials not speciiically designed for schools,

bet made available to schools upon rgqvest from DOE or its predecessors.

13
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IV. &taxational Special Events

Several special events concerning energy education have been _

sponiored by the Department of Energy and its parent organizations
such as awards presentations at International Science &
Engineering Fairs, expense paid visits to one of theational
Laboratories:for Science Fair winners, national contests and

'competitions designed to encourage,nition-wide participation by
teachers and students in the creation of innovative energy projects,
activities and exhibits; workshops, conferences and seminars;
special studies and surveys; and special visitation progrims. It .

must be emphasized her that although DOE sponsors many technical
conferences, those des6ribed below are specifically concerned with
education.

A. International Science & Engineering Fairs

,"1

The energy Research and, Development Administration has -

continiled to. sponsor the presentationof awards to high school
students at International Science & Engineering Fairs, for
projects demonstrating scientific excellence in some eaergy-

,

relate4 field, initiated by the Atomic Energy Commission in
1962. It has also continued the policy of the AEC of providing'.
all expense-paid tours to one of our National Laboratories for
the winners of these science fairs and their science teachers.
In-its 16 year history, almost $100,000 has been provided
for this event.

44/1
,,

National Contests and Competition

Beginning in 1975, the Energy Research and Development
Administration has provided funds to help support national
engineering competitions held by the Student Competitions on
Relevant Engineering (SCORE, a student organization es ablished
in 1971 to coordinate intercollegiate engineering comp itions.
Thus far ERDA has funded two of these competitions, or in.

1975 and the other in 1977.E The theme of these competitions
> has been "Energy Resources ternativei" which his led to the

creation of a nusiber of innovative, energy systems for homes,
farms and light industry.

In a national contest sponsored by the Energy Research and
Development Administration in 1976, elementary, junior high,
and high ;school teachers submitted classroom activities, used
in teaching an energy lesson, to this National Science Teachers

4
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Association,' in Washington, D.C.,.as part of a curriculum

development. contract. Ten'teachers were selected as winders'

by the NSTA and received an expense-paid trip ta Washington to
assist in the materials development effort. The winning

activities are summarized in a boo)clet entitled Award Winning
Energy Education Activlfies for Elementary and High School
Teachers and is available to teachers by writing to the

Department of Energy, National' Technical Information Center,

Oak Ridge, TN 37830..
Finally, two national 'contests, conducted by the ABC of
American Industry, Inc. pf Niagara Falls, New York, have,been
sponsored by the Energy Research and Development Administration
for the 1976-77 and.1977-78 school years. The contests
involve the creation,of term projects by junior-high students
related to energy activities found in a student magazine
distributed by the ABC of American Industry Corporation. .The
projects will be judlied,by the Corporation and awards will be
presented by the CorpdSation as well. A total of 2,700,000
magazines Have been distributed to junior high "schools through-
out the country for the school year 1976-77, with an additional
distribution of the-same number planned for school year

1977-78.

C. Conferences, Workshops, and Seminars

Since January 1974, a total of 17 "American Nuclear Society
Student Conferences" have been sponsored by the De)artment of t

Energy and its predecessors, at a total cost of approximately
$48,500. The purpose of these conferences is to acquaint
students, faculty, induitry and government participantayith the '

latest developments in nuclear energy and to discuss other
energy-related issues facing the country. These conferences are'

organized by student members of the American Nuclear Society
from various branches located throughout the U.S.

In May 1978, a series ,of five regional seminars was conducted
by the Educational-Testing Service of Princeton, New Jersey,
unier a $86,500 contract to tke FederalEnergy Administration.
The purpose of these meetings was to assess th need for
improving energy education in the Nation's sc ols. This washiell

achieved by obtaining the views of about 50 to ers at each

seminar. The participants included curriculum specialists,

e schools and universities, state and county departments of
school "administrators from elementary, junior and senior

a
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education, and national educational organizations.' The I day
seminars were held in Portland, Oregon; Atlanta, Georgia;
Chicago, Illinois; Boston, Massachusetts; and Dallas, Texas. A
report of the proceedings is entitled Content Analysis and'
Interpretation of FiveiRegional Hearings Conducted by the
Educational- Service to Determine Current Status and
Future Needs of In-School Energy Education. This report is

-44k available from the Office'of Conservation and Solar Applications,
Marketing and Education Branch, Department of Energy, Washington, D.C.'
20545.

In August 1076, the Energy Research and Development
Administration cosponsored and funde&the "National Conference
on Energy Education" in cooperation with the League for
Innovation in Community Colleges. The conference was hosted
by the Brookdale Community College of Lincroft, New Jersey.
The objectives of the colVerenqe were to apsess the state of
energy education in the Nation's community colleges; to
develop a selected biNiography of available educational
materials related to energy education and appropriate for
communityt, college/adult education uses; and to devise a plan
for initiating more significant programs of energy education
throughout the nationwide community college system. The
outcomes of this conference are summarized in a report entitled
A National Energy Education Curriculum Evaluation and Development
Conference and is available by writing to the National Technical
Information Service, U.S. Department of Commerce, Springfield,
Virginia" 22161.

In October 1976, a conference was sponsored by the Energy
Risearch and Development Administration and the American
Association of Community and Junior Colleges to discuss the
role of community and junior 'collegesin training the manpower
required to implement the Nation's expanding energy programs.
Energy education issues were presented by panels made up of
staff members of community colleges, energy-related industries,
labor organizations,. and Federal and state agencies. The
conference was a direct result of a survey taken by the
Manpower Development Division of Oak Ridge Associated Universities;

'under contract to ERDA, in September 1975. The'conference
was held'in Atlanta, Georgia.

In November 19iicothe Esergy Research and Development
Administration nsored a workshop & examine and explore ways
of successfully integrating the community college system into,
ERDA's conservation programs. The workshop was held in

IC
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Chicago, Illinois and was coordinated by the Charles County
Community College of La Plata, Marylapd.. Twelve community
college educators and twelve representatives from ERWmpartici-
pated. The objectives of the workshop were to:

o Survey current community college programs and proje1ts
in energy conservation

o Identify new priorities for action

o Recommend strategies for implementing these priorities
in the community college context.

Workshop pirticipants recommended that Community Colleges;
establish close cooperation with State Energy Extension
Service Offices, and that ERDA should utilize the community
college system in implementing citizenmeducation projects, and
plan future workshops to itudy technical curriculum options.
The proceedings, of this workshop are Summarized-in a report
entitled Energy Conservation Workshop for Community College
Leaders and is available for $4.50 from the National Technical
Information Service,, U.S. Department of Commerce, 5285 Port
Royal Road, Springfield, Virginia 22161. It was also recom-
mended that 'ERDA utilize the community colleges, with their

local base, as a means of obtiining regional inputs to planning.
As a result? two other workshops hav been held, hosted by
community colleges, in Southern C ornia and West Virginia.

In June 1977, a conference was sponsored by the Energy
Research and Development Administration entitled "Education
Confronts the Energy Dilemma." The conference was held in
Wishington, D.C., to discuss the challenges of the energy
situation for the educational community. Educators, industry,

labor, and public interest group representatives participated.
A report of-the proceedings is available from the U.S. Department
of Energy, Technital Information Office, P.O. Box 62, Oak
Ridge Tennessee 37830.

The Energy Research and Development Administration sponsored
the "Economiceof)Energy Workshop" conducted by the Association
for University'Business and Economic Research of Memphis,
Tennessee, in August 1977. Held in Snowbird, Utah, the
workshop presented a number of socio-economic and environmental
issues for discussion by university faculty representatives.
With a major emphasis being given to the examination of the
effects of electrical pow/plants on society.

.11
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In October 1977, a workshopentitled "Energy Conservation
Workshop-Training Requirements for Technicians" was ,sponsored
by the Department of Energy to, examine the relationship
between the Department of Energy and the Community college for
training students in energy conservation ana`energy-related
technical skills. This workshop developed a number of contlu-

' sions agd recommendations pertaining to community colleges,
industry and government. A need for close communication and

,cooperation between industry and educational facilities was
emphasized so that community colleges ,could provide training
truly responsive to the special needs of-each community and
thereby increase the opportunities for the pracement of
graduates in energy-related.fields. There were also speCific
recommendationi for curriculum development and planning'
activities by DOE. I, was

attending the workshop, t
market to justify the crea
category. Consequently, i

the general consensus of thole
t currently, there is no--1 entifiable
on of an'energy conservation job
gas suggested that required

I

4

training for existing professions and trades be expanded to
include energy-tonservation concepts and technologies. The
workshop took place in Atlanta, Georgia:

In mid - December 1977, the Department of Energy-spOnsored a
workshop entitled "The First National Workshop on Energy
Efficiency Education Through Technology Transfer" in ,Washington,
D.C. The primary goals of the workshop were: 1) to assess the
potential of continuing education as a means of increasingthe
professional skills of engineers and scientists for energy
conservation, 2) to make recommendations regaftling education
programs and policies needed to encourage technology transfet,
3) to identify modes of industry, university, professional
society and government cooperation in this fielleiThe workshop
was conducted by members of "Project Proceed" o e Massachusetts.
Institute of Technology which is funded by NSF. They are
currently developing continuing education modules on energy
efficiency for practicing engineers.

D. 'Special Studies

In May 1976, the Energy Research and Development Administration
initiated a contract with the American Society,for Engineering -

'Education (ASEE) to conduct a study for the purpose of developihg
a plan for instituting a comftehensive program o4 scientific
education an training to support non-nuclear energy technologies.
Information the manpower requirements and educational and

ti
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training needs of engineer, scientists, technologists, 'skt

technicians and other technical perionnel, to meet the non-
nuclear energy-related goals of the United States, was'gathered
and examined by a'10-member task force comprised of ASEE
members. The plan has been published as an ERDA docuient
entitled A Proposed Plan for Education and Training in Non-
Nuclear and Nuclear'Energy Technologies and is available from
the Nationarlechnical-Information Service, Department of
COmmerce, Springfield, Viiginia 22161.

In November'1976, Navarro College of Corsicana, Texas, was
contracted by the Energy Research and Development Administration
tit conduct a research program entitled "Assessment of the Need

for Developing and Implementing Technical and Skilled Worker
Training for the Solar Energy Industry." The tasks performed
under this research program included the surveying of solar
heating and cooling equipment-used by ERDA, NASA and priyate
industry; the reviewing of existing consumer demand studies to
forecast manpower requirements; and condudting a skills study
to determine the type of associate degree-level curriculum
required to train solar technicians.

The Energy'Research and Develcipment Administration funded a
project in August 1977, at the University of Pennsylvania, to
analyze existing and planned energy management academic programs
in our colleges, universities and community colleges. A
summary of,the principal features of each program and an
analysis of the competence, and, skills of graduates from these
programs will be published in a reiort expected to be completed
in August of this year.

Three students from the Worcester Polytechnic Institute conducted
a 6-week study (based' on telephone inquiries) in September
1977,-to.evaluite the current employment of former participants
in the 1973 and 1974 University-Laboratory Cooperative PrograM
and the Graduate Traineeship Program. The purpose of this study
was to determine' whether the participants in these programs were
subsequently employed in anergy-related fields more or less
frequently than nonparticipating scientists and engineers for
the same period. The resnits of the study showed that, on a
national basis, University Trainees and Laboratory Graduates
enter energy-related fields much more frequently than other
scientists and_engineers. ;'

49
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E. Visiting Scientists Program

The Visiting Scientists Program was formulated by the AEC in
1957 for_the purpose of woviding universities, colleges and
high schools with the opportunity of inviting distinguished
scientists to their campuses to deliver lectures and conduct
discussions in the areas of energy and environmental/biomedical
rosearch. 'Funded by the AEC and subsequently ERDA, the
program is administered by the American Institute of Biological
Sciences of Arlington, Virginia. The objectives of the
program Ire to provide current scientific and technical '

.

information to the academic community; to .offer career guidance,
and counseling to faculty ,d students and to build a greater
awareness and understandingld energy, environmental-and
biomedical issues. A total of $530,353 was provided by the
AEC and ERDA to fund the program.

4
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V. Facilities Support

The Department-of Energy and its predecessors have provided support
to educational facilities throughout the country in the folloWing

four ways: A) by maintaining the operation of nuclear reactors
housed at colleges and universities, B) by prOviding funds for the
;installation of solar electric, soar heating and cooling, and
solar hot water systems in school buildings, C) by sponsoring the
development and implementation of school energy conservation
programs: D) by providing used energy7related laboratory equipment
to colleges and universities.

A. Reactor haring and Fuel Assistance Program

1In orde to provide support to students and facu4 engaged in'
'research end training in the nuclear field, t domic Energy

Commission established this program n this

program, universities and colleges receiVe financ al assistance
in order to. operate nuclear reactors which are used as research
and-teaching tools. The universities reCeive support in the

following ways:
AA

(1) fuel assistance, which is for th ai fabrication

cost .of the fuel; (2)1reactor sharing, which a portion

of the operating cost of a host institut n is provided

when it shares its reactor with neighbong institutions;
(3) spent fuel shipment, in which speci arrangements are

made to provide for the shipment of the radioactile spent
fuel to a DOE laboratory for reprocessing; (4) losses and
reprocessing of heavy water, which has been loaned to the

reactor operators for flux enhancement or for special
experiments; and (5) the loan gg:grant of neutron sources
or the provision of uranium for subcritical facilities.'

1. Fuel Supply and Fabrication

In Addition to supplying enriched uranium at no cost for
use, burnup or reprocessing, it was the policy of AEC and
ERDA to provide for the fuel fabrication costs of the
universities to the extent they are used for teaching and

academic research. A pro rata share of these costs is
borne by any industrial projects at the reactors. The' /,

demand for fuel varies with the power level and the time of
operation, and since this varies from one institution to
another, the refueling requirements of an individual'
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reactor may be from two or three timee pen-Year, to once in
'several years.

2. Reactor Sharing

The reactor sharing programs provide funds tix defray i
portion of the operating coats when the university reactor
is shared with- neighboring institutions. Under sharing, a
neighboring institution may bring a class fora 4 day visit
or, in other cases; a research group may come to he

reactor with their equipment, set up and stay for a matter
of several days or even several weeks.

'3. Spent Fuel
4

As part of its assistance to universities for their fuel
cycle costs,DOE provides funds' for the shipment of.sPent
fuel to a reprocessing site. Fuel is "spent" when the
burnup of U-235 is such that an element can no longer be
used in_the reactor. !Shipment of the spent fuel requires
special handling and the use, of large casks. which have the
approval-of-the Nuclear Regulatory Commission. -There'are a
limited number of such casks available and they have.to'be
scheduled considerably in advance for shipment of spent
fuel from the university to the appropriate_ DOE site. This'
part of the program provides for the actual cost' f leasing
the cask; obtaining the necessarY licensure, and for
shipping it to the reprocessing or storage site.

4. Heavy Water

Heavy water is provided to some universities tor certain
types of experiments and for flax enhancement._ The heavy
water is provided out of the Savannah River Operations
Office and the heavy water is shipped back to Savannah
River on completion of its use.for reprocessing. The .

program pays for any losses that have been incurred in the
use of the heavy water and also for the cost of reprocessing.
There have been problems in estimating costs fdr this
activity because it is difficult to predict the,actual
losses frol the use of the heavy'mater.-.

5; Materials Loans and Grants

Under this part of the program, neutron'sources are made
available either on loan or are-'granted to the institutions,_
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A

(-)

depending on'tht,actual value of the source. Uranium is
also made available, on a load basis fog use in subcritical
facilities. The institution pays whatever charges may be
necessary fOr shipment and for handling of these materials'.

TABLE IX

REACTOR SHARING AND FUEL ASSISTANCE COSTS

. COMBINED TOTAL OF FUEL ASSISTANCE & REACTOR SHARING COSTS

v., 1967 $ 421,000
1968 $ 232,000,
1969 $ 346,500
1970 $ 460,000
.1971 $ 245,000
1972 $ 470,000,
1973 $ 505,000
1974 $ 495,700

4 517,255
076 $ 494,951
1977 $ 550,000

TOTAL $ 4,737,406

B. I tion of Solar*HeSiing and Cooling Systems
7,-

Since' Iar Heating and Cooling Demodstration ACt betami'a
reality in 1974, a total. of 40 educational facilities have
been selected by the_Energy Reseatch and Development Administra-
tion to utilize.solir heating and cooling equipment with an
estimated total funding pf 414.3 million. The purpose of the
'Solar Heating and-Zooling Demonstration Programs.is to test and
demonstrate the usefulness 'of solartmating and cooling systems
in residential, commercial, and non-re rential bulldings.,

a . .

Below is a list of the educational facilities.involved and
examples. of the building t peel, project descriptions, costs,

)fschematics, and operation tea of some of the schools chosen
as demonstration sites:

"
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MA,4

Arizona

BUILDING TYPE

High School

California -Elemen ool
Nigh Scho
Elem"atary School

Elementary School
l.tor Trainable
rded

Elikentary School

ElementarAschool

Colorado

"

Florid4

if. Georgia
40

Hawaii School

Illinois Rah School,

Indiana Classroom/Lab. Fac.
School Gymnasium',

Iowa Recreation Center
Scattergood School
Elementary School

SOLAR

r

TABLE X

TINCAND COOLING OF EDUCATIONAL FACILITIES

LOCATION SOLAR APPLICATIONS ERDA FUNDING

Tempe, Arizona

Iivine, California
San Diego, Califoria
San Jose, California

' H, NW

H,

. C, NW
H, C

$ 692,100

.10247,500
192,740
318;615

Aurora, Colorado -H, NW $ 33,697

Lakewood, licado . 176,240

Coral Gables, Florida H, C, NW $ 8,1%566

Atlanta, Georgia. H, C, NW $ 912,000

Nonolult* Hawaii C, NW $ 265,000 a.

°St. Charles, Illinois H, NW $ 524,t83

'Gary, Indiana H $ 109,883
Clarksville, Indiana H A 129',S05

West Branca, Iowa $. 77,289,

NArion;'Iowa H 233,459 1

* Amounts Accurate "as of 2/21/78; Amoun

__,--/

e*
Subject to Change Pendigg Programmatic Revisions.
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STATE BUILDING TYPE

A

TABLE X (Continued)

LOCATION' SaIAR .APPLICATIONS ERDA FUNDING'

Kansas School Gypsum, Kansas H, NW $ 181,411

Louisiana Field House Baton RougA Lousiana H, NW p58,225

Louisiana State
University

4s.

/.Maryland -Elementary Schi.iol Cockeysville, Maryland H, C $ 616,166

Elementary School Tifonium, Maryland H. C '1,151,020

Campus Buildings,
Montgomery College

Germantown, Maryland H, RW 22,379

Massachusetts School Boston, Massachusetts H $ 594,000

Educational Facility Amherst,, Massachusetts H, C, HW 329,827

HampshiTe College

Michigan' College/Residence Hall Cedar Springs, Michigan H, HW $ 98,660

Elementary School Troy, Michigan H, HW 206,770/c

1

'Minnesota Junior High School! Brooklyn Center, Minnesota H, HW .$ 509,633

Bookstore, fniversity
of Minnesota

Minneapolis, Minnesota C, HW 430,000 **

Public Planetarium, Hibbing, Minnesota. H 145;500

Ribbing Community 0

College

Missouri Visitor Center,
Stephens College

Columbia, Missouri H $ 88,118

** DOE Funded; Design Only
.
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TABLE X (Continued)

STATE *ILDING TYPE

167

LOCATION

1

SOLAR APPLICATIONS

4

ERDA FUNDING

.

New Hampshire

si

New Jersey,

New Plexico

New York

Ohio

South Dakota

Texas

Virginia

Chemistry .Lab,

University of New
Hampshire

Auditoriuk/Classroom

Eltmentary Sdhool .

Office/Laboratory
New Mexico State
University

Educational Building

Educational/Admim'Bldg.
_,Columbus Technical:

.-'1nstitute

High School

Energy Plibt,
Trinity University'

.

Vocational Sehdol
School

Durham, New -Hampshire

Basking Ridge, New Jersey

Gallup, New Mexico
Las Cruces, New Meiico

Ballston Spa, New York

Columbus, Ohio

J

Spearfish, South Dakota

San Antonio, Texas

Leesburg,- Virginia

Warrorton,

4,

nh

H, HW

H, C, HW

H

H, C

H, HW °

H, C

C .,

H, HW

H, C, HW

H

$ 192,156

$ 724,000

$ 68,000
155,000 ***

$ 470,001

$ 334,985
00
4-

$ 199,502

$ 1,100,000

$ 5§,336

,268,666*

*** For Evaluation Instruments Only ,
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TABLE X (Continued)

STATE BUILDING TYPE LOCATION' SOLAR APPLICATIONS

West Virginia School Charles Town, West Virginia H, C

Educational/Conference Bethany, West Virginia H, HW

Center
Bethany Collmge

Wisconsin Elementary School Howards Grove; Wisconsin H

4,

60

If

ERDA FUNDING

$ 996;811'.

156,820

$ 58,835

TOTAL $ 14,366,113

61,



t..-
u

PROJECT'INFORMATION

Owner/Builder: City of Boston (Dorchester)

Contractor General Electric Company

Operational. Date: March 1974 i

Total Estimated DOE Funds: $594,000

Building
Type: School
Area: 61,000 sq. ft: (total); 21,000 (cant)

-* Locetion: Boston (Dorchester), Mosachusetts

: 42.4N
Climatic

',.....-,

Heating 5621 Coding 881
Avg. Temp. en Winter 42.3 Summer 70.9
Avg. Into'. (Ly /d) Winter 248 Summer 479 .

1

SOLAR ENERGY SYSTEM
Application Heating 65% Cooling 0% Hot Water 0%

Collector
Type: Liquid flat-plate
Ares (eq. ft.): 4,800
Manufacturer: General Eleatic Company

Sweat, ,

TyPe: Water4 Capacity: 2,000 gallons t
Auxiliary System Type: Electric

41

PROJECT DESCRIPTION .

In 41 days this 144 collector, rooftop saw !Nadas system was designed, fabricated, and
tailed on the Grover Cleveland School is Boston under National Science Foundation

. This was followed by an operation an4 evaluation period during which the
system provided about 50% of the heating weds fethe 21000 sq. ft. area of the school.
!n the fall of 1974)be system provided all the heat until early December, when it was

conventional electric resistant heating had been inadvertently left off
owing summer servickg. Fatty k 1976, tlic systencivas refurbished, the control sr.

tem simplified, and the ethylene glycol heat transfer fluid replaced with silicone oil. Since
then, the system has performed well in a fully automatic mode without maintenance. Tne
city of Boston accepted ownership of the installation in' 1977. .

L.
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' IOJECT/NFORMATION

Owner /Builder: Baltimore County
4 Contractor: AM Corporation

Operatonal Date: March 1974 (heating); May--1-975 (cooling)

Total Estimated DOE Funds: $1,151,020'

Building
Type: Elementary school ak
Area: 60,000 sq. ft. (total); 10,000 (Pond-)

Location:. Timonium, Maryland
Latitude: 39:5° N

Cliniatic Data
Degree Days
Avg. Temp. (°F)
Avg. Insol. (Ly/d)

Heating 4729 Cooling 1108
Winter 45.9 Summer 73.1
Winter 288 Summer 488

SOLAI ENERGY SYSTEM
Application Heating 50% Cooling ,/ Hot Water 0%
Collector

Type: Liquid flat-plateireflector
Area (sq. ft.): 4,250/5,300
Manufacturer: AAI Corporation

Storage
Type Water (cosionized)
Capacity., t5,000 gallons (hot); 40,000 gallons (chilled)

- Auxiliary System Type: Oil boiler

eROJECT DESCRIPTION
This project provided for the design, fabrication, and installation of i retrofit solar
heating and cooling system for one wing of the 'Timonium Elementary School.
The solar system consists of liquid honeycomb construction flat-plate collectors

th fixed mirrors, hot. and cold storage tank, and a 150-ton York absorption chiller.
we principal modifications were made. A cooling tower was added and a conden-

satc drain line was in to convectors in the classrooms. This was the first 'salad
in the U.S to have solar heating and cooling, The project celled for studies of
the feasibility of installing systems similar to this in other buff

64



"1`.0JECTiNFORMATION
Owner /Builder: Osseo School District

Contractor: Honeywell, Inc. ,

Operational Date: April 1974

Total. Estimated DOE Funds: $509,633
Building

Type: Junior high school
Area: 165,583 sq. ft. (total); one room (cord.)

Location: Brooklyn Center, Minnesota

-Latitude: 45.1'N
Climatic Data

Degree Days . Heating 8159
Avg. Temp. (' F) Winter 35.6
Avg. Insol. (Ly/d) Winter 269

SOLAR ENERGY SYSTEM
APplication Heating 54% Coding 0% Hot Water 21%
Collector .

Typo: Liquid flat -plate
Ares (sq. ft.): 5,000
Manufacturer: Honeywell, Inc.

Storage
Type: Ethylenerdycd water solution
Capacity: 3,000 Ions

Auxiliary System Type: Gas fired boiler

Cooling 585
Summer 69.7
Summer 516

PROJECT DESCRIPTION

This project)rovides for the design, installation, and testing ofa solar energy System for
the North View Junior High School. The system meets a part of the spice and hot water
heating requirements of the school's indoor swimming pool. During the first year of
system operation, the performance of the system was evaluated, and a heat exchanger was
installed bi the swimming pool's Tecireulation system. The Tedlar film on one-sixth of the
caectors was replaced with a second antireflective cover glass, and collector performance
has been reevaluated. Besides.redncing energy consumption, this system should provide
useful data on solar collection and system performance. The data =be used in designing
similar systems for other schools and in future research and development work.

6
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PROJECTUFORMATION.
Owner /Builder: Fauquier County

Contractor: tnterTechnology Solar Corporation (ITSC)

Operationti Date: February 1978
Total Estimated DOE Funds: 4268,666
Builping

Type: School
Area: 4,100 sq. ft.

Location: Warrenton, Virginia
Latitude: 38.9'N
Clirhitic Data

Degree Days
; Avg. Temp. (' F)

Avg. Insol. (Ly/d)

SOLAR ENERGY SYSTEM
Application Heating 60%
Colleitor

Liquid fiat -pla te
Arai (sa. ft): 1,600
Manufacturer: interTechnology. Solar Cormltion

Stopge
Type: Water
Capacity: 10,000 gallbns

Auxiliary System Type: Electric, oil

Heating 4217
Winter 43.1
Winter 269

Cooling 1330
Summer 70.
Summer

ti

Cooling 0% Hot Water 0%

PROJECT DESCRIPTION
pro aimed at determinippdather solar engin/could supply a substantial part

of the heathequirements of a school, at estimating the cat pf installing and main-
taining such a system, and at determining the savings it fuel that would be realized from .
its installation. The system was developed rind became operational early in 1974. Since
that time it has supplied all heating requirements of the S detached classrooms that it
was designed, to serve. System efficiency-for full-day heating ranges between 40 and 60%.
The total .thermal storage system, which uses' 10000, gallons of water as a storage
medium, can meet all heating requirements for twege, days without sunlight.' The
4-teginal solar collector constructed for this project consisted of 2540 sq. ft. of caller,
tor s*face. the collector modules being assembled on a support structure measuring

26 ft by 26 ft. For the refurbishment:1600 eq. ft.-of YFSC's Solar Mark III collectors
vAth black chrome costing are being used in place of the origbpd collector.,

684
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In September 1976, funds were provided by the Energy Research
and Development Administration to build an educational facility
known as the Upland Hills Ecological Awareness Center. The

'purpose of the Center is to demonstrate "nonpolluting" forms of

energy such as solar energy for water and space heating, wind

power for elpctricity and methane for auxiliary fuel. The

Center is located in Oxford, Michigan, and operates in con/unction
with the Upland'Hills Farm School, a small private grade school
Which emphasizes environmental, energy and conservation principles.

In addition to the solar heating and cooling of schpol buildingb,
the Energy Research and Development Administration announced,
in the summer of 1977, plans. to install ph' tbvoltaic solar

cells for the Mississippi County Community College of Blytheville, -

Arkansas. Thesesolar cells are designed to convert sunlight

into electricity

The solar cell array, similar to tilOse used to provide electrical
power for many of the Nation's spacecraft, will be. the largest

. photovoltaic system wer assembled and will have an expected
peak output of 250,006 watts.

In'addition to electriCity, the 50,000-square foot building
will use the sun forspace and hot water heating and will
employ a variety of new energy conservation features.

The solar - powered facility is scheduled for operation in mid-10111.

The total DOE funding for this project is estimated at $6.3
million with an additional $2.5 million being raised by,Mississippi
County for the construction of the new building.-

In addition to the solar collector system, the Blytheville
4College will also test a new type'of,advanced storage battery
to provide electricity for the school duringanent weather
or at night. The storage system is being developed by EEL, e

Inc., a small company based in North Carolina. The batteries

will be charged with e r excess electricity produced by the

solar cells or electrir supplitd by a lo Al utility during

periods of low demand.

The classroom building will also use both Architectural and
landscaping features to minimize energy use. Thick walls, .

special insulation, novel lighting techniques, windows of

70
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tinted glass, and earthen windbreaks wilLbe incorporated into

the building project. Classes aad,,AFtivities will be coordi-

nated by computers to minimize the nIed,for energy. Heaviest

workloads would be'scheduled during.the morning and evening-

hours.

-Mississippi County Community College also proposes to estabilsh

a 2-year degree program to train solar engineering technicians'

through "hands-on" use and maintenance of the college's solar

equipment.

C. Implementation of Conservation Programs

In ad effort to curtail the/increasing costs of energy use in

our Nation'es schools (See Table XII), the Federal Energy ,
Administration(supported the,development of the Public School
Energy Conservation Service (PSECS) in 1974, at a cost of nearly

00,000. The service, developed and conducted by the Educational
Facilities Labqrapories, Inc. (EFL) of Menlo Park, California,

is designed to help schools define where and how they cam save , 14--

energy. The table below, prepared by the EFL, shows the
a

potential national energy savings In energy use in our elemen-

tary and secondary'thools based on the 1975-1976 school year

'if-PSECS guidelines are followed:

TABLE XI

Estimated Savings in AlectriCity, Fuel, and Dollars Achieved 1

by Operating all U.S. Public Elementary and Secondary Schocas

at PSECS Guicipine,

Savings in Millions,
.

Electricity Fuel,
''.

-.

4
1

,
No."k'of '4., TotaiN.

. Level Schools kwh, 4$ , Thermq $ Savings

/ )
. . .

t

Elementary, 60,624 3,493 $104.8 821.3 $164.3 $269.1

Secondaty '24,730 7,116 213.5
4
916.7 183.3 396.g

Total

-7--
35,354 10,610 $318.3 1,738.0 $347.6 ,.$415.9

Note: The following' costs were used: Electricity $0.03/kwh, r

Fuel $0.20/Ther.
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-PSECS Guideliies recommend the'implementStion of conservation

measures for each school based on a computerized energy audit

of each school building. .

4

Schools interested in this service should write to: Educational

Facilities Laboratories, Inc., 3000 Sand Rill Road, Menlo Park,

California 9A025. The fees for this service are $30 for

elementary, schools and.$50 for secondary schools.

Chicago Project

In 1975, the Federal. Energy Administration provided $121,000 to

support the "Chicago Project'' which was conducted by the State

of Mihnesota,Energy Agency using the PSECS computerized energy

audit in 60 sc hool buildings in Michigan, Illinois, Wisconsin,

Ohio and Indiana.

Conservation WorkshoOs.

From September 1976; to January 1977, 20 energy-conservation

workshops were sponsored by the Federal Energy Administration,

at a cost of $215,000 to provide technical assistance to school

.plant managers and business officials for, energy management in

public and university facilities. The work up materials

produced by the, worksha? have been made available to the

State Energy Offices.1-'.

ASSA Ten Schools .Project
Ser

Beginning to the summer of 1977, under the sponsoiship of

the Energy Research and Development Admihistration, 10 elemen-

tary school buildingd are being modified for the stallation,

of energy'-sawing measures such as added insulation boiler

improvements, adjustments in ventilation syse , and lighting-

changes in an effort to "reducakenergy consumption by an average

of 50 percent. The overall purpqse of the project is to

.measure the impact of them conservatlqp keasures'imlterms of

how much money and energy can'be saved. By using this informs-

dim, sawl administrators will be able to determine effective

conservation policies fo;.their own school buildings.
f

11

.
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The project originated from a survey conducted by the Federal
Energy Administration in 1976 to determine the potential
savings of conservation measures in school buildings. Ten
schools were selected from various regions of the country and
specific energy-saving techniques and costs were identified for
each of the schools. Those measures from the survey, found to
be cost effective over the'life of the building, were selected
by the Energfaesearch and Development Advginistration for
implementation.

The 10 schools are: Harold C. Scott Elementary School, Warwick,
Rhode Island; Caul Elementary School, Glen Rock, New Jersey;
Samuel Everitt eatery School, Langhorne, Pennsylvania;
Hindman ElementarySchool, Hindman, Kentucky; Fairmoor
Elementary, ColumbUs, Ohio; P. F. Brown, Lubbock, Tekas;
Eastbridge El4Mentary School, Lincoln, Nebraska; Garfield'
.Elementary School, Sioux Falls, South Dakota; Washington

,1 Elementary School, Kennewick, Washington; and Plover Whiting '
Elementary School, Stevens Point,-Wisconsin.

The-total DOE support for the project is estimated at $600,000.
About $450,000 to $500,000 of that will be for instrumentation,
monitoring and analysis work. The remaindet will go for part of
the design and installation of the energy-saving measures

e'themselves.

The American Association of School Administrators (AASA) of
Arlington, VirginiM, is carrying out e project under the
direction of the Lawrence Berkeley Lab story of the Department
of Energy.

, a
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Summary: AASA "Ten Schools Project"

Location
Year built
and sq. ft. Fuel

st4

.

Modification

Recovery
Actual Cost time

/
Warwick, R.I. 1965, 67 gas 1.reduce outside air $44,885 5 years

27,610 2.night setback
3.

4.add roof insulation

Glen Rock, N.J. 1925;39,50 oil .`,1.reduce outside air 43,550 5 years

45,384 2.new burners
3.change temperature

, Settings
4.d4mpers
5.roof insulation
6.reduce infiltration

Langhorne, Pa. 1954,58,67 oil 1.reduce outside air 23,320 9 years

49,314 2 ace burners
O

Ky. 1957, 66 gas 1.lhcrease boiler 13,700* 6.3 years,Hindman,
32,338 efficiency

2.reduce glass 60%
I

Columbus, Ohio 1949, -55 gas -1.shut down unit vents, 25,700* 3 year's ,

42,765 summer Itt
2.improve boiler

efficiency
3.night setback
4.redirce outside air

Lubbock, Tex. 1949,50,56 gas 1.update and improve 496 8 months

36,802 Controls

Liaeqln, Ntb. 1954, 55 gas/ 1.reiet'and rebalance -8,577 4 years

' 32,029 611. air handling units
.2.night setback

Sioux Falls, S.D. 1952, 56 gas/ 1.reduce 'outside air 23,946 10 years

33 000 oil 2.night setback

4

3.improve holler
efficiency

, * estimated cost

4. .
.
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Summary: AASA "Ten Schools Project"

Location

Stevens Point,
Wisc.

Kennewick, Wash.

I

Year built
and sq. ft. Fuel

197 3

440000

1957

40,124

gas

Recovery
Modification Actual Cost time

1.improve air-condi-
tioning usage schedule

2.improve indoor light-
ing schedule

3.air tempeTature reset
4.reduce oitside air

4,320 "1 year

gas 1.mechanical adjustments 88;254
2.night.setbackl
3.roof insulation
4.reduce glass

5.replace,incandescent
lighting

TABLE XIII

SCHOOL CONSERVATION-PROGRAMS
,FUNDING

Project
. Amount

"Chicago Project" $ 12100

PSECS 298,094

PEA Conservation Workshops 215,000

AiSA Ten School Project 600 000

4
TOTAL $1,234,044

k.

7 years

-In the proposed National Energy Act, now before Congress (February 19785,
a total of $900 million is allocated for the taking of preliminary energy
audits and the design, abquisitilm, evaluation, and instpat n of
conservation measures in schools and hospitals. The bil ,vides for

$25 million in preliminary audits and $875 million to cover'the costs44
of the.conservation. messurestfiemselves. A minimum of $242.-5 million
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of the $875 millionets guaranteed for
includss three grant programs, over 3
percent of the costs of the project,.

Preliminary Energy Audits -

schools. The proposed legislation
years, which finanFe up to 50

The timed grant prbgra ;s are: -

grants 0 States to assist schools
and hospitals

Technical Assistance - (Detailed energy audits) - grants to
States and schools and hospitals .

Protects -,grants to schools and hospitals in payment of project
costs (design, acquisition, and installation of

conservation measures)

4,
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D. Used Laboratory Equipment Program

In order to provide suppOrt to colleges and universities for

nuclear-oriented educational'activities, the AEC initiated a
program in the mid-50's whereby 'financial grants were made for
the purchase of neicnuclear-typelaboraiory equipment. This
program operated for_ approximately 10 year and was followed'
by the Used Nuclear - Relater Equipment Grants Program; a program
Which granted used nuclear-type laboratory equipment from AEC
and ERDA laboratories to institutions of higher education.
This program was changed to-Include all used energy-related
laboratory eciaipment ig/I977 and operates currently as the Used
Energy-Related Laboratory Equipment Gl-ants Program. The program
is administered by the DOE Property Management-Offices in the
regional field offices with central coordination through the
Department of Energy's Education-Programs Division.

78
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, VI. Energy Extension Service

Energy Extension Service activities directly relating to schools

are described beldw. It should be emphasized that these programs
have been designed by each state, not the Departmeht pf Energy,

and will IA administered by the states.

A. -Michigan .

In Michigan, there are two major energy education objectives

incorporated within its Energy Extension Service program. The

first is to create an Energy Conservation Ethic in 50,000 high

f
school age you people. In 'order to accomplish this objec-

tive, four sta s Have been formulated: These steps are

1. Staff Training of Teachers, Cooperative Extension Service
Field Agents and 4-H Leaders

An initial step in,addiessing this objective is to provide
that student leaders, A-H leaders and teachers ate well
informed on energy issues and prepared to impart their
knowledge to young people. Each school system in Michigan

,is part of an Intermediate4Wool District (III)). For

each of,the target counties'ti.iteSD will hold in-service
training for teachers. These sessions will be aimed at

both phyaical science and social studies teachers so that
all stutAnts have at least one teacher who has gone
through training. County extension agents and 4-H leaders

will --nago-att d professional seminars..

Sri

2. Dias ation -&of Information Material's
4

Information Mat rials will then be made available at each
school through various classes. The surveys taken to

assist the evaluation effort will be available to students

for self-instruction devices.
lob

.3. Designing Displays andoProJects for Energy Fairs

To promote a high interest-in energy education and to help
students find how they can take,part in solving the energy
problem, "energy fairs" wiltobe held in at least 25
percent_oLthe high schools with 4-H groups. This device

hai-proven valuable in addressing science and career

planning issues. It also can facilitate the involvement
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of the student's family in energy conservation and will
Provide students not participating, with the information
in 'a dramatic,.. visual way.

0

4. School Assembly Presentations

Special assembly presentations will be made to the student
bbdies by 4-H "teen leaders" and utility companies.

The second major energy education objective stated by Michigan
is to reduce the energy consumption by at least 5 percent in
at least 50 percent of the families with members in high
school. There are two steps involved in meeting this objective.
These are:

A "I. Home Energy Consumption Audits (including transportation
consumption)

)

As part of class-and club assignments,' at least 75'percen
of the students in grades 11 and 12 and a peicentage as

yet undetermined of those in'gradeg.9 and 10, would
perform energy audits for their residences. Energy audit
foris'will be prepared by the Michigan Energy Administration.
In many cases, the audits will be computer calculated.
Several types of audits have been tried'in Michigan and
throughout the coun;zy, but rarely has this mechanism been
attempted to this degree and with such.tight.evaluation
controls. Tha-audits will. review the living structures
for such things as thermcstat settings and weatherstrip-
ping needs, but also famiiy,'transportation FonsumWon.
The completed forms will be reviewed in-depth in class.
InIstruction will be piovided in the prethdds necessary to
implement changes.

.t
"Shop Courses,". Vocations du ion Curriculum, and
4-H Projects

. To take,the "how to" knowledge past the first simple
steps, "shop courses," vocational education curricula, and,
.the 4-H "You Can Do It" home repair program, will give
addq instruction in the technology of retrofitting.
Instruction .n this technology for t e high school aged
individual could result in many fami ies insulating and
performing otheeconservation-related askeltiootheir
homes.

u0
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In Texas, one of the energy,coniervation goals is diredted
toward public institutions such as local government. buildings
*tate agendies and public schools. In order to reach the
schools, materials are being developed to be used by city and
county executives in energy-conservation presentations.

r
4

In an.effort to cut down the energy' consumption in its city/
county institutions including public schools, Tennessee has
designed a five-part plan to conserve energy in these facil-
ities by achievingthe following:

A

1. Develop and implement building"codes which emphasize
energy conservation.

2. Trait and assist in developing" procure tent policies Whitt'

consider energy conservation and life -cycle costing

features in buildings.
?.?

3. Assist in analyzing and managing energy use in public

buildings.

4. Assist in id ifying opportunities *for future

retrofitting o existing buildings with energy conserving
technology and identify private engineer consulting firing
al perform detailed engineering studies.-

5.
4

Assipt educational facilities in develOping curricula
addressed to energy managethent and energy conservation.

D. Washington

In Washington, schools form an important target audience to be
reached by the Energy Extension Service. This focus on the

schools will involve the conservation of energy in the school
building itself and the development of energy education
curricula. To implement the saving of energy in school
buildings, a tears` of technical specialists will work with

decisionmakers to clarify self- interest and arrive at'policies
andsplapS which promote energy conservation,or conversion to'

alteOgierenewable'resources. This work might include energy

audits, seminars, workshops, ,yit courses for decisionmakers

to aid them in deetoping energy conservation plans.

81
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In order to provide curriculuii materials to school children, a
team of technical' specialists will work with curriculum
decisionmakers to arrive at plans which promote energy conser-
vation or conversion.to alternate renewable resources. This
might include workshopp, sourses, seminars, development of

teaching materials'which provide training in the theory,
practice, and teaching of conservation or,conversion.to

- alternate renewable resources.

Once curriculum decisions have been made, the energy' extension
agent, technical specialists, other proOssionals, or volun-
teers will.asist in their impletentatron. This could take
the form of various types of teacher training, assistance in
classroom teaching,-mobilizatitn oE\uudent volunteers, or -

other similar actiylties.

E. Connecticut

In_its Energy Extension Service program Connecticut's concern
for energy conservation in the schools is reflected in its
objective to increase the level of knowledge about energy
conservation in public d'ehbol and local governmental facilities'
in a minimum of 100 out Of 169bConnecticut towns.

F. Pennsylvania

0 The elementary, and secotFy educational system uses 4,350-
. . school buildings in Pennsylvania. Of these, 581 have been

identified'as needing remodelingin order to extend their use
''for 10 to 15 years. These buildings represent the implements-
tion of energy conservation technologies proposed by the
State. The State also plans to imp', nt community dev opment-

istrict officials and

Ale

energy conservation projectsor sch
to distribute materials 'on energy

G. Wyoming

a

In Wyoming,` over 220,010 rest ents are expected to 'benefit from
home weatherization and cons rvation demonstrations displayed at
7 community colleges. In addition, 25 renewable resource
monitoring stations will offer demonstrations on the availabililty

' of wind and solit energy in specific geographical regions.
These stations are located at high schools throughout the state,
awl also serve as the focut for energy conservation courses
offered by the Whming Energy Extension Service at the high
schools. k

onservation.
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