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I n t r o d u c t i o n  

The Department of Energy's r e s p o n s i b i l i t i e s  i n  implementing 
P re s iden t  Car te r ' s  Nat iona l  Energy P l an  inc lude  i d e n t i f y i n g  t h e  
app rop r i a t e  r o l e  of educa t iona l  a c t i v i t i e s  and i n s t i t u t i o n s  i n  t h a t  
work. Education se rves  t h e  f i r s t  p r i n c i p l e  of t h a t  p lan  : "....that 
t h e  energy problem can be e f f e c t i v e l y  addressed only.......by a pub l i c  
t h a t  understands i t s  seriousness. . . ."  I n  a d d i t i o n ,  educa t ion  produces 
t h e  necessary  manpower, a t  a l l  l e v e l s  and i n  a l l  f i e l d s ,  r equ i r ed  
f o r  t he  t imely development of new energy resources  and i n  improved 
energy conserva t ion  e f f o r t s .  

This  s t a f f  s tudy  was conducted by M r .  John Ortman under t h e  gene ra l  
d i r e c t i o n  of Mr. Donald Duggan of t h e  Education Programs Div i s ion  
of t h e  O f f i c e  of Education, Business ,  and Labor A f f a i r s .  The s tudy  
r e p r e s e n t s  a snapshot of educa t iona l  a c t i v i t i e s  a s  they e x i s t e d  upon 
t h e  c r e a t i o n  of t h e  Department of Energy, a s  well as a s t a r t i n g  
p o i n t  f o r  t h e  development of a c t i v i t i e s  a p p r o p r i a t e  f o r  t h e  comprehensive 
miss ion  of t h e  Department. Note t h a t  we have l i m i t e d  t h e  s tudy  t o  t h e  
a c t i v i t i e s  a s  they r e l a t e  t o  educa t iona l  i n s t i t u t i o n s ,  bu t  with t h e  
d e l i b e r a t e  except ion  of t h e  very  s u b s t a n t i a l  r e sea rch  a c t i v i t y  conducted 
through u n i v e r s i t y  f a c i l i t i e s .  

The Education Programs Div i s ion  s e r v e s  a s .  a "port  of c a l l "  i n  t h e ,  
Department of  Energy t o  those  concerned with t h e  r o l e  of educa t iona l  
p rocesses  and i n s t i t u t i o n s  i n  implementing t h e  Nat iona l  Energy Plan.  
Readers a r e  encouraged t o  provide us  wi th  comment on t h i s  s tudy .  

' J. C. Kel let t ,  Jr. 
D i r e c t o r  
Education Programs Div i s ion  

iii 



THE ROLE OF DOE I N  ENERGY EDUCATION 

I. Overview 

The purpose of t h i s  r e p o r t  i s  t o  d e s c r i b e  t h e  va r ious  programs t h e  
Department of  Energy and i t s  predecessor  agenc i e s  have adminis te red  
f o r  our Nation's schools .  This  w i l l  h e lp  t o  answer some of t h e  many 
ques t i ons  r a i s e d  by t h e  p u b l i c  a s  t o  what t h e  Federa l  Government, 
and t h e  Department of Energy i n  p a r t i c u l a r ,  have done and a r e  doing 
t o  p repa re  t h e  U . S .  c i t i z e n r y  t o  m e e t  t h e  energy cha l lenges  of t h e  
f u t u r e .  It w i l l  a l s o  a s s i o t  school a d m i n i s t r a t o r s ,  educa t iona l  
p lanners ,  and DOE program managers by i d e n t i f y i n g  worthwhile educa- 
t i o n  programs. 

This  r e p o r t  w i l l  i nc lude  programs of t h e  Atomic Energy ~ o k i s s i o n ,  
t h e  Federa l  Energy Adminis t ra t ion ,  t h e  Energy Research and 
Development Adminis t ra t ion and t h e  Department of Energy. 

There a r e  f i v e  major a r e a s  i n  which t h e  Department of Energy and 
i t s  predecessors  have played a  s i g n i f i c a n t  r o l e  i n  suppor t ing  and 
coord ina t ing  educa t ion  r e l a t e d  programs i n  t h e  U . S .  These a r e a s  a r e  
(A) t r a i n i n g ,  (B) curr iculum development, (C) educa t iona l  s p e c i a l  
even t s ,  (Dl f a c i l i t i e s  suppor t ,  and (E) t h e  Energy Extension Serv ice .  

A. T ra in ing  

Before d i s cus s ing  t h e  v a r i o u s  t r a i n i n g  programs under t h e  
Department of Energy's admin i s t r a t i on ,  an important and essen- 
t i a l  f e a t u r e  of & DOE t r a i n i n g  programs must be mentioned 
he re ;  and t h a t  i s  DOE'S commitment t o  t h e  po l i cy  of p rovid ing  
equa l  employment o p p o r t u n i t i e s  f o r  m i n o r i t i e s  and women i n  
energy-related c a r e e r s .  

The f i r s t  Federa l  energy-related t r a i n i n g  program t o  emerge, 
grew ou t  of r e sea rch  and t r a i n i n g  a c t i v i t i e s  by c o l l e g e  
s t u d e n t s  and f a c u l t y  a t  Na t iona l  Labora to r i e s  which were 
sponsored by t h e  Atomic Energy Commission, beginning i n  1947. 
It was n o t  u n t i l  1964, however, t h a t  t h e s e  a c t i v i t i e s  were 
formalized i n t o  one program. The primary func t ion  of t h i s  
program i s  t o  g i v e  c o l l e g e  s t u d e n t s  and f a c u l t y  t h e  oppor tun i ty  
t o  e n t e r  i n t o  c o l l a b o r a t i v e  r e sea rch  and t r a i n i n g  a c t i v i t i e s  
over  t h e  summer a t  one of 30 o r  more DOE Labora to r i e s ,  
Cont rac tors  o r  Energy Research Centers.  The program i s  open 
t o  j u n i o r s  and s e n i o r s  a t  t h e  bacca l au rea t e  l e v e l ,  g radua te  
s t u d e n t s  working on t h e i r  master 's  and d o c t o r a l  degrees ,  and 



c o l l e g e / u n i v e r s i t y  f a c u l t y .  I n  a d d i t i o n  t o  t h e  r e s e a r c h - r e l a t e d  
a c t i v i t i e s ,  which reach  something i n  e x c e s s  of 1,000 s t u d e n t s  
and f a c u l t y  each y e a r ,  t h e r e  a r e  s e v e r a l  i n s t r u c t i o n a l  programs 
t h a t  i n v o l v e  n e a r l y  2,000 s t u d e n t s  and f a c u l t y  a n n u a l l y .  The 
funding f o r  t h e  Univers i ty -Labora to ry  Coopera t ive  Program i n  
FY 1977 was approximately  $3.21 m i l l i o n .  

The n e x t  t r a i n i n g  program was a l s o  e s t a b l i s h e d  by t h e  AEC 
and began i n  1948. Th is  program was c a l l e d  t h e  Gradua te  
Fe l lowship  Program. It prov ided  f i n a n c i a l  a s s i s t a n c e  d i r e c t l y  
t o  s t u d e n t s  pursu ing  c a r e e r s  i n  h e a l t h  p h y s i c s ,  i n d u s t r i a l  
hygiene and n u c l e a r  s c i e n c e  and e n g i n e e r i n g ,  and o p e r a t e d  
f o r  25 y e a r s  u n t i l  i t s  t e r m i n a t i o n  i n  1973. I n  t h i s  t ime ,  
a  t o t a l  of $25 m i l l i o n  had bden s p e n t  f o r  t h e  t r a i n i n g  of 
3,320 young men and women on t h e  g r a d u a t e  l e v e l .  

The Graduate  T r a i n e e s h i p  Program began i n  1965 under t h e  
Atomic Energy Commission t o  p r o v i d e  f i n a n c i a l  a s s i s t a n c e  
t o  c o l l e g e s  and u n i v e r s i t i e s  f o r  g r a d u a t e  s t u d e n t  t r a i n i n g  
i n  n u c l e a r  eng ineer ing .  L a t e r ,  t h e  program expanded t o  
i n c l u d e  t r a i n i n g  i n  r a d i a t i o n  p r o t e c t i o n ,  environmental  
s c i e n c e  and e n g i n e e r i n g ,  f u s i o n ,  geo thermal ,  and s o l a r  
energy,  e n g i n e e r i n g ,  c o n s e r v a t i o n  and s o c i a l  s c i e n c e s .  The 
o v e r a l l  g o a l  of t h e  T r a i n e e s h i p  Program i s  t o  e s t a b l i s h  a  
broad b a s e  of e x p e r t i s e  and t e c h n i c a l  e x c e l l e n c e  i n  t h e  
v a r i o u s  energy t e c h n o l o g i e s  th roughout  t h e  coun t ry .  S ince  
1971, o v e r  f i v e  and a  h a l f  m i l l i o n  d o l l a r s  has  been s p e n t  f o r  
more t h a n  850 g r a d u a t e  t r a i n e e s h i p s .  

S i n c e  1966, f i n a n c i a l  s u p p o r t  h a s  been provided by t h e  Department 
of Labor,  t h e  Veteran 's  A d m i n i s t r a t i o n ,  s t a t e  and l o c a l  governments,  
and o t h e r  o r g a n i z a t i o n s ,  f o r  t h e  t r a i n i n g  of unemployed and 
underemployed i n d i v i d u a l s  i n  e n e r g y - r e l a t e d  s k i l l s  f o r  placement 
i n  i n d u s t r y .  Th is  t r a i n i n g  is  admin i s te red  under t h e  T r a i n i n g  
and Technology Program of t h e  Department of Energy's O f f i c e  of 
C o n t r a c t o r  R e l a t i o n s  and i s  implemented by c o n t r a c t o r s  t o  DOE, 
namely, Union Carbide  (Nuc lea r  D i v i s i o n )  and Oak Ridge Assoc ia ted  
U n i v e r s i t i e s  (ORAU). S ince  i ts  i n c e p t i o n ,  o v e r  95 p e r c e n t  of t h e  
4,000 t r a i n e e s  complet ing t h e  program have been p laced  i n  i n d u s t r i a l  
p o s i t i o n s ,  w i t h  36 p e r c e n t  employed a t  DOE f a c i l i t i e s  and 34 
p e r c e n t  r e p r e s e n t i n g  m i n o r i t i e s  and women. A number of community 
c o l l e g e s  have provided e d u c a t i o n a l  s e r v i c e s  i n  c o n j u n c t i o n  w i t h  
t h e  progran.  

I n  1958, a program o f  f a c u l t y  i n s t i t u t e s  was developed t o  
b r i n g  t h e  r a p i d l y  deve lop ing  i n f o r m a t i o n  i n  t h e  r e l a t i v e l y  new 



f i e l d  of n u c l e a r  energy  t o  t h e  Nat ion 's  e d u c a t i o n a l  i n s t i t u -  
t i o n s .  Summer i n s t i t u t e s  of 8 t o  12 weeks d u r a t i o n  f o r  h i g h  
s c h o o l  and c o l l e g e / u n i v e r s i t y  f a c u l t y  were conducted i n  such 
a r e a s  a s  r a d i o b i o l o g y ,  r a d i o i s o t o p e  a p p l i c a t i o n s ,  n u c l e a r  
s c i e n c e  and e n g i n e e r i n g ,  r e a c t o r  technology,  e t c .  For s e v e r a l  
y e a r s  t h i s  program was sponsored j o i n t l y  by t h e  Atomic Energy 
Commission and t h e  N a t i o n a l  Sc ience  Foundation.  Over 5,000 
t e a c h e r s  were t r a i n e d  th rough  t h e s e  i n s t i t u t e s  which t e rmina ted  
i n  t h e  l a t e  s i x t i e s .  T h i s  program was t h e  f o r e r u n n e r  of t h e  
F a c u l t y  Development Program of 1971. 

The F a c u l t y  Development Program began i n  1971, under t h e  
Atomic Energy Commission, w i t h  t h e  o r i g i n a l  i n t e n t  of informing 
t e a c h e r s  abou t  t h e  r o l e  of n u c l e a r  energy i n  t h e  p roduc t ion  
of e l e c t r i c a l  power. I n  view of t h e  Energy Research and 
Development Admin is t ra t ion ' s  r e s p o n s i b i l i t y  f o r  development 
of a wide v a r t e t y  of energy o p t i o n s ,  t h e  F a c u l t y  Development 
Program's g o a i s  expanded, i n  t u r n ,  t o  r e f l e c t  t h i s  spectrum 
of o p t i o n s .  The primary g o a l s  of t h e  program today a r e  t o  
h e l p  improve t h e  t e a c h e r ' s  a b i l i t y  i n  energy e d u c a t i o n  by 
deve lop ing  an unders tand ing  of a wide v a r i e t y  of energy t o p i c s  
such  a s  s o l a r ,  geothermal ,  f o s s i l ,  n u c l e a r ,  c o n s e r v a t i o n ,  
and energy economics and t o  e x p l o r e  ways of e f f e c t i v e l y  communi- 
c a t i n g  t h i s  unders tand ing  t o  s t u d e n t s .  The means used i n  
a c h i e v i n g  t h e s e  ends  i s  t h e  summer workshop which u s u a l l y  l a s t s  
from 1 t o  3 weeks and i n v o l v e s  25-40 t e a c h e r s  rang ing  from 
e lementa ry  t o  t h e  c o l l e g e  l e v e l .  S i n c e  t h e  beg inn ing  of t h e  
program, over  2.74 m i l l i o n  d o l l a r s  h a s  been s p e n t  t o  sponsor  
206 workshops. h o s t e d  by many of our  Nat ion 's  c o l l e g e s  and 
u n i v e r s i t i e s .  

I n  1973, t h e  Atomic Energy Commission i n i t i a t e d  t h e  Pre-Freshman 
and Coopera t ive  Educa t ion  f o r  M i n o r i t i e s  i n  Enpineer ing  Program 
(PREFACE) i n  o r d e r  t o  g i v e  m i n o r i t y  group s t u d e n t s ,  economical ly  
and e d u c a t i o n a l l y  d i sadvan taged  i n d i v i d u a l s ,  and women a n  oppor- 
t u n i t y  t o  f u r t h e r  t h e i r  s t u d i e s  i n  t h e  f i e l d  of eng ineer ing .  
The major  t h r u s t s  of t h e  program a r e :  1) t o  i d e n t i f y  m i n o r i t y  
group c a n d i d a t e s  d u r i n g  h i g h  s c h o o l ,  2 )  t o  p r o v i d e  t h e  candi-  
d a t e s  w i t h  enr ichment  a c t i v i t i e s  d u r i n g  t h e  summer p r i o r  t o  
t h e i r  freshman y e a r  i n  c o l l e g e ,  3)  t o  h e l p  them g e t  through t h e  
f i r s t  y e a r  of e n g i n e e r i n g  s c h o o l  by p r o v i d i n g  f i n a n c i a l  assis- 
tance .  Thus f a r ,  abou t  500 s t u d e n t s  have e n t e r e d  t h e  program 
w i t h  a t o t a l  fund ing  of n e a r l y  $400,000. Another $165,000 h a s  
been budgeted f o r  FY 1978. 



A p i l o t  t r a i n i n g  program was conducted by t h e  Federa l  Energy 
Adminis t ra t ion  i n  s i x  New England s t a t e s ,  i n  1974, i n  order  
t o  c r e a t e  an  "Energy Conservat ion Corps" made up of h igh  
school  t e ache r s  and youngsters  t r a i n e d  i n  conserva t ion  tech- 
n iques  f o r  t h e  school  and home. The fol lowing year ,  t h e  
program expanded t o  i nc lude  seven o t h e r  s t a t e s  i n  o rde r  t o  
e s t a b l i s h  a nucleus f o r  a nationwide network of conservat ion-  
minded young people. The f i nd ings  of t h e  1974 p i l o t  program 
have been publ ished i n  a r e p o r t  e n t i t l e d  Energy Conservation 
Tra in ing  Program: P i l o t  Propram f o r  S ix  N e w  England S t a t e s  
which is  a v a i l a b l e  from the  Nat iona l  Technical  Information 
Serv ice ,  Department of Commerce, Sp r ing f i e ld ,  v i r g i n i a  22161. 

I n  September 1977, e i g h t  u n i v e r s i t i e s  were chosen by t h e  
Energy Research and Development Adminis t ra t ion t o  house s o l a r  
meteorology t r a i n i n g  cen t e r s .  The c e n t e r s  a r e  l oca t ed  i n  
v a r i o u s  r eg ions  of t h e  U.S. t o  i nc lude  Alaska and Hawaii and 
a r e  expected t o  be i n  ope ra t i on  w i t h i n  a year .  Each c e n t e r  
w i l l  o f f e r  courses  f o r  s t u d e n t s  and working p r o f e s s i o n a l s  i n  
s o l a r  meteorology and w i l l  c o l l e c t  s o l a r  r a d i a t i o n  d a t a  t o  be  
fed i n t o  t h e  Nat iona l  Cl imat ic  Center a t  Ashevi l le ,  North 
Caro l ina ,  where it w i l l  be  made a v a i l a b l e  t o  those  i n t e r e s t e d .  
This  d a t a  w i l l  d i s c l o s e  va luab le  information a s  t o  t h e  ava i l -  
a b i l i t y  of s u n l i g h t  ac ros s  t h e  Nat ion f o r  s o l a r  energy use. 
The t o t a l  es t imated funding f o r  t h e  5 y e a r  p r o j e c t  i s  8 m i l l i o n  
d o l l a r s .  

B. Curriculum Development 

I n  i ts  cont inu ing  e f f o r t  t o  a s s i s t  t h e  educa t iona l  process  
i n  our Nation's s choo l s ,  t h e  Department of Energy and i t s  
predecessors  have developed a number of curr iculum m a t e r i a l s  
f o r  t e ache r s  and s t u d e n t s  from k indergar ten  t o  t h e  a d u l t /  
p r o f e s s i o n a l  l e v e l .  Most of t h e s e  m a t e r i a l s  a r e  a v a i l a b l e ,  
f r e e  of charge,  from t h e  Department of Energy's Technical  
Information Center l oca t ed  a t  Oak Ridge, Tennessee. 

Beginning i n  1962, t h e  AEC's Div is ion  of Technical  Information 
supported t h e  p u b l i c a t i o n  of a number of bookle t s  f o r  schools  
which l a t e r  were made a v a i l a b l e  t o  t h e  pub l i c  upon reques t .  

I n  1974, i n  coopera t ion  wi th  t h e  Pennsylvania Department of 
Education, t h e  Energy Research and Development Adminis t ra t ion 
supported t h e  development of a mini-course and teacher 's  
guide e n t i t l e d  The Environmental Impact of E l e c t r i c a l  Power 
Generatfon: Nuclear and F o s s i l  which d i s c u s s e s  t h e  n a t i o n a l  



need f o r  e l e c t r i c a l  energy and t h e  cost- to-benefi t  r a t i o  
of genera t ing  i t .  This guide has been used i n  secondary 
schools ,  j un io r  co l l eges  and c o l l e g e s  i n  t h e  U.S. 

Beginning i n  1975, t h e  Federal  Energy Administrat ion has 
supported t h e  development and d i s t r i b u t i o n  of energy and 
environment resource  m a t e r i a l s  f o r  use  by t eache r s  and s tuden t s ,  
K-12. This  m a t e r i a l  i nc ludes  a c o l l e c t i o n  of teaching mini- 
u n i t s ,  a source  book f o r  background information f o r  t eache r s  on 
energylenvironment s u b j e c t s ,  a five-volume inventory  of energy 
educat ion m a t e r i a l s ,  and a biblSography/f i lm l i s t  f o r  t eache r s  
and s tudents .  I n  a d d i t i o n ,  a number of energy educa t ion  bookle ts  
have been devised such a s  The Energy Challenge, Energy A c t i v i t i e s  
wi th  Energy Ant, Energy Conservation: Understanding and A c t i v i t i e s  
f o r  Younp People and My Energy Book. 

The Federal  Energy Administrat ion i n i t i a t e d  a p r o j e c t ,  now 
under t h e  Department of Energy, t o  develop conserva t ion  
teaching m a t e r i a l  e n t i t l e d  My Energy.World f o r  grades 4 through 
6 which i s  expected t o  be completed by March 1978. 

The t o t a l  FEA spending f o r  curr iculum m a t e r i a l s  s i n c e  1975 
is  approximately $827,000. 

I n  1975, t h e  Energy Research and Development Administrat ion 
i n i t i a t e d  a c o n t r a c t  wi th  t h e  Nat iona l  Science Teachers 
Assoc ia t ion  t o  prepare  a s e r i e s  of i n s t r u c t i o n a l  u n i t s  f o r  
grades K-12 c a l l e d  " I n t e r d i s c i p l i n a r y  StudentITeacher Ma te r i a l s  
on Energy, t h e  Environment, and t h e  Economy." Thus f a r ,  
six u n i t s  have been developed i n  f i n a l  form. These u n i t s ,  
now a v a i l a b l e  t o  t eache r s ,  a r e :  The Energy We Use, Grade 
1, Community Workers and t h e  Energy They Use, Grade 2, Energy. 
Engines, and t h e  I n d u s t r i a l  Revolut ion,  Grades 8-9, Transpor- 
t a t i o n  and t h e  C i ty ,  Grades 8-9, How a B i l l  Becomes a Law t o  
Conserve Energy, Grades 9 ,  11, 12 and Agr i cu l tu re ,  Energy and 
Socie ty ,  Grades 10, 11, 12. Eight a d d i t i o n a l  d r a f t  u n i t s  a r e  
being f i e l d  t e s t e d  during t h e  1977-78 school  year.  I n  a d d i t i o n ,  
t h e  NSTA has prepared 19 Fac t shee t s  f o r  K-12 t eache r s  on 
va r ious  a l t e r n a t i v e  energy technologies  and conservat ion.  

I n  1976, a home economics curr iculum guide w a s  developed by 
t h e  Univers i ty  of Tennessee under c o n t r a c t  t o  t h e  Energy 
Research and Development Administrat ion e n t i t l e d  Energy 
Conservation i n  t h e  Home. This  325 page pub l i ca t ion  con ta ins  
many h e l p f u l  energy-saving i d e a s  a s  w e l l  a s  teaching  a c t i v i t i e s  



f o r  t h e  classroom. I n  a d d i t i o n  t o  being s u i t a b l e  f o r  home 
economics courses ,  i t  can be  used i n  o t h e r  s u b j e c t  a r e a s  
such a s  s o c i a l  s t u d i e s  and sc ience .  

I n  t h e  s u m m e r  of 1977, t h e  Oak Ridge Associated U n i v e r s i t i e s ,  
under c o n t r a c t  t o  t h e  Energy Research and Development Adninis t ra-  
t i o n ,  developed f o u r  s c i ence  packe ts  c a l l e d  Science A c t i v i t i e s  
i n  Energy f o r  grades 4 through 6 r e l a t i n g  t o  s o l a r ,  chemical,  
and e l e c t r i c a l  e n e r g y , a s  w e l l  a s  conservat ion.  The packe ts  
con ta in  a  series of experiments f o r  t h e  s t u d e n t s  t o  perform and 
can be  used i n  a r t ,  economics, a r i t h m e t i c ,  and read ing  c l a s s e s  
a s  w e l l  a s  sc ience .  

The Energy Research and Development Adminis t ra t ion  con t r ac t ed  
f o r  t h e  development of a  s o l a r  energy c u r r i c u l a  f o r  grades 
K-12. The m a t e r i a l s  a r e  now being developed by t h e  Un ive r s i t y  
of Southern C a l i f o r n i a  and t h e  S t a t e  Un ive r s i t y  of New York 
a t  Albany and a r e  expected t o  be ready f o r  classroom use 
by September 1978. 

I n  September 197 7, t h e  Federa l  Energy Adminis t ra t ion and 
the  Energy Research and Development Adminis t ra t ion j o i n t l y  
funded a  p r o j e c t  t o  develop 10 energy curr iculum modules t o  be  
used i n  community c o l l e g e  c l a s s e s .  This  e f f o r t  is  c u r r e n t l y  
being undertaken by t h e  Brevard Community College i n  Cocoa, 
F l o r i d a ,  and is  expected t o  be f i n i s h e d  i n  J u l y  1978. 

I n  an  e f f o r t  t o  reach t h e  a d u l t  and v o c a t i o n a l  h igh  school  
s t u d e n t ,  a s  w e l l  a s  t h e  nontechnica l  s t u d e n t  populat ion,  
t h e  Energy Research and Development Adminis t ra t ion  and t h e  
Department of Energy have r e c e n t l y  funded two m a t e r i a l s  develop- 
ment programs. The f i r s t ,  i n i t i a t e d  i n  September 1977, under 
ERDA sponsorsh ip ,  i s  c a l l e d  "Energy Ef f i c i ency  Tra in ing  f o r  
Bui lding Trades" and i s  being produced by t h e  American Associa- 
t i o n  f o r  Vocat ional  I n s t r u c t i o n a l  Ma te r i a l s  l oca t ed  i n  Athens, 
Georgia. The purpose of t h i s  program is  t o  provide  t r a i n i n g  
m a t e r i a l s  f o r  v o c a t i o n a l / t e c h n i c a l  h igh  schoo l s ,  post-secondary 
s choo l s  and a d u l t  educa t ion  courses  which w i l l  p r epa re  home- 
owners and f u t u r e  members of t h e  b u i l d i n g  t r a d e s  t o  implement 
energy conserva t ion  techniques.  The second, sponsored by t h e  
Department of Energy, is a  s o l a r  correspondence course  designed 
t o  c r e a t e  a  c e r t i f i e d  work f o r c e  of s o l a r  equipment i n s t a l l e r s .  
The course  is  d i r e c t e d  towards t echn ic i ans  s k i l l e d  i n  t h e  a i r  
condi t ion ing  and plumbing c r a f t s  and w i l l  begin i n  January of 
t h i s  year  and w i l l  l a s t  10 t o  1 2  weeks. The course  was 



developed by t h e  Home Study I n s t i t u t e  of Columbus, Ohio, 
through t h e  Sheet Metal and A i r  Condi t ioning Cont rac tors  
Nat iona l  Assoc ia t ion  (SIIACNA) and t h e  Northamerican Heating 
and A i r  Condi t ioning Wholesalers Associa t i o n  (NHAW) . 
I n  e a r l y  1978, t h e  Solar  Technology Transfer  Branch of t h e  
Department of Energy i n i t i a t e d  a p r o j e c t  t o  develop curr iculum 
m a t e r i a l s  and procedures f o r  t he  t r a i n i n g  of i n s t r u c t o r s  i n  
t h e  teaching  of s o l a r  equipment i n s t a l l a t i o n .  Once t h e s e  
m a t e r i a l s  and procedures  a r e  developed, they  w i l l  b e  d i s t r i '  
buted t o  community c o l l e g e s  and v o c a t i o n a l / t e c h n i c a l  schools  
throughout t h e  country.  The p r o j e c t  w i l l  be  implemented by t h e  
League f o r  Innovat ion  i n  t h e  Community College,  a consortium of 
16 school  d i s t r i c t s  and 4 9  c o l l e g e s  throughout t he  U.S. The 
funding f o r  t h e  p r o j e c t  i s  es t imated  a t  $100,000. . 

The So la r  Energy Research I n s t i t u t e  (SERI) was mandated by 
t h e  Solar  Energy Research, Development and Demonstration 
Act of 1974 and began ope ra t i ons  i n  J u l y  1977, under t h e  
Energy Research and Development Adminis t ra t ion.  SERI w i l l  
provide s i g n i f i c a n t  support  t o  t h e  n a t i o n a l  program of 
r e sea rch ,  development, demonstrat ion and commercial izat ion of 
s o l a r  energy technologies .  Included i n  'its planned a c t i v i t i e s  
i s  t h e  implementation of curr iculum development programs 
and courses  f o r  t h e  t r a i n i n g  of g r adua t e ,  undergraduate ,  
t r a d e s  and voca t iona l  h igh  school  s t u d e n t s  i n  t h e  use of 
s o l a r  t echnologies .  

C. Educat ional  S p e c i a l  Events 

Severa l  s p e c i a l  events  concerning energy educa t ion  have been 
sponsored by t h e  Department of Energy and i t s  paren t  organiza-  
t i o n s  such a s  awards p r e s e n t a t i o n s  a t  I n t e r n a t i o n a l  Science 
and Engineering F a i r s ,  expense pa id  v i s i t s  t o  one of t h e  
Nat iona l  Labora to r i e s  f o r  I n t e r n a t i o n a l  Science F a i r  winners ,  
n a t i o n a l  c o n t e s t s  and competi t ions designed t o  encourage 
nation-wide p a r t i c i p a t i o n  by t eache r s  and s t u d e n t s  i n  t h e  
c r e a t i o n  of energy-related p r o j e c t s ,  a c t i v i t i e s  and e x h i b i t s ;  
conferences ,  workshops and seminars.  organized around energy- 
educat ion themes ; s p e c i a l  s t u d i e s  and surveys and s p e c i a l  
v i s i t a t i o n  programs. 

D. F a c i l i t i e s  Support 

The Department of Energy and i t s  predecessors  have provided 
support  t o  educa t iona l  f a c i l i t i e s  throughout t h e  country i n  



t h e  fo l lowing  f o u r  ways: 1 )  by m a i n t a i n i n g  t h e  o p e r a t i o n  of 
n u c l e a r  r e a c t o r s  housed a t  c o l l e g e s  and u n i v e r s i t i e s ,  2 )  
by p r o v i d i n g  funds  f o r  t h e  i n s t a l l a t i o n  of s o l a r  e l e c t r i c ,  
s o l a r  h e a t i n g  and c o o l i n g ,  and s o l a r  h o t  w a t e r  sys tems i n  
s c h o o l  b u i l d i n g s ,  3)  by sponsor ing  t h e  development and imple- 
menta t ion  of s c h o o l  energy c o n s e r v a t i o n  programs, 4)  by 
awarding g r a n t s  o f  used l a b o r a t o r y  equipment t o  c o l l e g e s  
and u n i v e r s i t i e s .  

1. Reac to r  S h a r i n a  and F u e l  A s s i s t a n c e  Program 

I n  1967, under  t h e  Atomic Energy Commission, t h e  Reac to r  
Shar ing  and Fue l  A s s i s t a p c e  Program was e s t a b l i s h e d .  
Under t h i s  program, funds  a r e  provided t o  a  number of 
c o l l e g e s  and u n i v e r s i t i e s  t o  cover  t h e  f u e l  p r o d u c t i o n  
and o p e r a t i n g  c o s t s  of n u c l e a r  r e a c t o r s  used f o r  r e s e a r c h  
and t r a i n i n g  a c t i v i t i e s .  S ince  t h e  beginning of t h e  
program, n e a r l y  $5 m i l l i o n  h a s  been provided f o r  t h e  
r e a c t o r  s h a r i n g  and f u e l  p r o d u c t i o n  c o s t s .  There  a r e  
c u r r e n t l y  54 r e a c t o r s ,  l o c a t e d  a t  48 l e a r n i n g  i n s t i t u t i o n s ,  
i n  o p e r a t i o n .  

2. S o l a r  E l e c t r i c ,  S o l a r   eating and Cool ing of School 
B u i l d i n g s  

A s  a form of d i r e c t  a s s i s t a n c e  t o  t h e  s c h o o l s ,  t h e  Energy 
Research and Development A d m i n i s t r a t i o n  h a s  funded s o l a r  
e l e c t r i c ,  s o l a r  h e a t i n g  and c o o l i n g  and s o l a r  h o t  wa te r  
sys tems  f o r  s c h o o l  b u i l d i n g s .  The s o l a r  h e a t i n g  and 
c o o l i n g  of b u i l d i n g s  has  been and i s  c u r r e n t l y  be ing  
c a r r i e d  ou t  under t h e  N a t i o n a l  S o l a r  Hea t ing  and Cooling 
Demonstra t ion Act of 1974 which provided f o r  t h e  demonstra- 
t i o n  of s o l a r  h e a t i n g  and c o o l i n g  systems i n  r e s i d e n t i a l ,  
c o n n e r c i a l ,  and n o n r e s i d e n t i a l  b u i l d i n g s  i n c l u d i n g  s c h o o l s .  
Th i s  s u p p o r t  p r o v i d e s  f o r  t h e  r e t r o f i t t i n g  of e x i s t i n g  
s c h o o l  b u i l d i n g s  w i t h  s o l a r  h e a t i n g  and c o o l i n g  sys tems  and 
t h e  d e s i g n  and c o n s t r u c t i o n  of new s c h o o l  b u i l d i n g s  f o r  
t h e  subsequent  i n s t a l l a t i o n  of s o l a r  h e a t i n g  and c o o l i n g  
systems.  A t o t a l  of 40 e d u c a t i o n a l  b u i l d i n g s  have been 
chosen a s  d e m o n s t r a t i o n . s i t e s  t o  i n c l u d e  e lementa ry ,  
j u n i o r  h i g h ,  h i g h  s c h o o l ,  v o c a t i o n a l  h i g h  s c h o o l  and 
u n i v e r s i t y / c o l l e g e  b u i l d i n g s .  Near ly  $14.4 m i l l i o n  h a s  
been s p e n t  f o r  t h e  s o l a r  h e a t i n g  and c o o l i n g  and h o t  
w a t e r  sys tems of s c h o o l  b u i l d i n g s .  



3 .  School Conservat ion Programs 

I n  a d d i t i o n  t o  t h e  s o l a r  hea t ing  and cool ing  e f f o r t ,  funds 
have been provided by t h e  Federa l  Energy Adminis t ra t ion  
t o  develop conserva t ion  programs f o r  school  b u i l d i n g s  i n  
an e f f o r t  t o  c u t  down high energy c o s t s  which r e s u l t  i n  
h ighe r  l o c a l  t a x e s ,  increased  t u i t i o n ,  t e ache r  l a y o f f s ,  
and, i n  some c a s e s ,  school  shutdowns. One such program has 
been developed by t h e  Educat ional  F a c i l i t i e s  Labora to r i e s  
of Menlo Park ,  C a l i f o r n i a ,  c a l l e d  t h e  P u b l i c  School Energy 
Conservat ion Se rv i ce  (PSRCS). Under t h i s  program, energy 
i n e f f i c i e n c i e s  a r e  i d e n t i f i e d  by a computerized energy 
a u d i t ,  and recommendations a r e  made t o  e l i m i n a t e  them by 
t ak ing  conserva t ion  measures such a s  i nc reas ing  t h e  insu la -  
t i o n ,  reducing g l a s s  a r e a s ,  and adding new temperature  
c o n t r o l s ,  t o  name only a few. The s e r v i c e  was developed 
i n  1974 and i s  a v a i l a b l e  today,  f o r  a smal l  f e e ,  t o  a l l  
i n t e r e s t e d  schools .  

I n  June 1975, t h e  Federa l  Energy Adminis t ra t ion  sponsored 
t h e  "Chicago P ro j ec t "  which involved t h e  a u d i t i n g  of 60 
school  b u i l d i n g s  i n  Michigan, I l l i n o i s ,  Wisconsin, Ohio, 
and Indiana.  The purpose of t h e  a u d i t s  was t o  determine 
a r e a s  of energy waste  t o  make recommendations a s  t o  how 
t h i s  waste  could be e l imina ted  and how much it would 
cos t .  The (PSECS) computer a n a l y s i s  was used a s  p a r t  of 
t h e  p r o j e c t .  

From September 1976, t o  January 1977, 20 energy 
conse rva t ion  workshops were conducted by t h e  Federal  Energy 
Adminis t ra t ion 's  Of f i ce  of Conservation t o  provide tech- 
n i c a l  a s s i s t a n c e  t o  school  p l a n t  managers and engineers  f o r  
energy management i n  p u b l i c  school  and u n i v e r s i t y  f a c i l i -  
ties. The m a t e r i a l s  r e s u l t i n g  from t h e s e  workshops have 
been made a v a i l a b l e  t o  t h e  S t a t e  Energy Off ices .  

Beginning i n  t h e  summer of 1977, 10 elementary schools ,  
l o c a t e d  throughout t h e  count ry ,  a r e  being r e t r o f i t t e d  
wi th  energy sav ing  measures such a s  added i n s u l a t i o n ,  
b o i l e r  improvements, ad jus tments  i n  v e n t i l a t i o n  systems, 
and changes i n  l i g h t i n g .  I n  a d d i t i o n  t o  t h e  energy-saving 
equipment, d a t a  c o l l e c t i o n  ins t ruments  w i l l  be i n s t a l l e d  
t o  measure t h e  energy sav ings  f o r  each school .  The p r o j e c t  
i s  designed t o  a s s i s t  school  a d m i n i s t r a t o r s  i n  t h e i r  
conserva t ion  programs by provid ing  t h e  b a s i c  information 



needed t o  determine e f f e c t i v e  conserva t ion  measures, and 
is  be ing  conducted by t h e  American Assoc ia t ion  of School 
Adminis t ra tors  of Ar l ing ton ,  V i rg in i a .  It i s  based on t h e  
f i n d i n g s  of a  (PSECS) survey of t h e  10 schoo l s  by t h e  Federa l  
Energy Adminis t ra t ion  i n  1976. The es t imated  amount needed 
t o  suppor t  t h e  p r o j e c t  i s  $600,000. 

P re s iden t  Car te r ' s  Nat iona l  Energy Act provides  f o r  t h e  
adopt ion of a  n a t i o n a l  energy-audi ts  system f o r  school  
and h o s p i t a l  b u i l d i n g s ,  pending f i n a l  approval  by Congress. 
A t  p r e s e n t ,  t h e  p rov i s ions  of t h e  b i l l  a r e  being examined 
i n  con£ erence.  I f  approved, i t  w i l l  be t h e  l a r g e s t  conser- 
v a t i o n  e f f o r t  f o r  schools  and h o s p i t a l s  i n  our  Nation's 
h i s t o r y ,  p rovid ing  $900 m i l l i o n  i n  Federa l  g r a n t s  over  a  3  
year  per iod  wi th  a  minimum of 30 pe rcen t  of t h a t  guaranteed 
f o r  educa t iona l  f a c i l i t i e s .  These g r a n t s  w i l l  cover up t o  50  
pe rcen t  of t h e  c o s t s  f o r  t h e  eva lua t ion ,  desl.gn, a c q u i s i t i o n ,  
and i n s t a l l a t i o n  of conserva t ion  measures. 

4. Used Laboratory Equipment Program 

The AEC i n i t i a t e d  a  program i n  t h e  mid-50's of providing 
f i n a n c i a l  g r a n t s  t o  c o l l e g e s  and u n i v e r s i t i e s  t o  purchase.  
new nuclear- type l a b o r a t o r y  equipment. L a t e r  t h i s  program 
evolved i n t o  a  g r a n t s  program by which used energy-related 
l abo ra to ry  equipment was donated t o  t h e  schools .  

E. Energy Extension Se rv i ce  

I n  September 1977, t h e  Energy Research and Development Adminis t ra t ion 
began funding a  10 s t a t e ,  19 month, p i l o t  program c a l l e d  t h e  
Energy Extension Serv ice .  The program provides  t e c h n i c a l  
a s s i s t a n c e  t o  c i t i z e n s  and o t h e r  smal l  energy consumers such a s  
sma l l  bus ines se s ,  s choo l s ,  h o s p i t a l s ,  and government agencies .  
Each s t a t e  has  been awarded approximately $1.1 m i l l i o n  and 
has  devised i t s  own p a r t i c u l a r  program, w i th  some of t h e  
programs g iv ing  a  high p r i o r i t y  t o  educa t ion  r e l a t e d  a c t i v i t i e s .  
The s t a t e s  p a r t i c i p a t i n g  i n  t h e  Energy Extension Se rv i ce  a r e  
Alabama, Connect icut ,  Michigan, New Mexico, Pennsylvania,  
Tennessee, Texas, Washington, Wisconsin and Wyoming. Energy 
Extension Se rv i ce  a c t i v i t i e s  d i r e c t l y  r e l a t i n g  t o  schools  a r e  
descr ibed  below. It should be emphasized t h a t  t h e s e  programs 
have been designed by each s t a t e ,  n o t  t h e  Department of Energy, 
and w i l l  be  adminis te red  by t h e  s t a t e s .  Those w i th  t h e  p r i n c i p a l  , 

emphasis on s t u d e n t s  and/or  educa t iona l  f a c i l i t i e s  a r e  a s  fol lows:  



I n  Michigan, t h e r e  a r e  two major energy o b j e c t i v e s  incorpora ted  
w i t h i n  t he  Energy Extension Serv ice  Program. The f i r s t  is  
t o  c r e a t e  an Energy Conservat ion E t h i c  i n  50,000 h igh  
school  age young people and t h e  second i s  t o  reduce t h e  energy 
consumption by a t  l e a s t  5 pe rcen t  i n  a t  l e a s t  50 pe rcen t  
of t h e  f a m i l i e s  wi th  members i n  high school.  

2. Texas 

I n  Texas, one of t h e  energy-conservation goa l s  i s  d i r e c t e d  
toward pub l i c  i n s t i t u t i o n s  such a s  l o c a l  government b u i l d i n g s ,  
s t a t e  agenc ies  and pub l i c  schools .  I n  o rde r  t o  ach ieve  
t h i s  goa l ,  m a t e r i a l s  a r e  be ing  developed f o r  energy-conservation 
p r e s e n t a t i o n s  i n  schools  throughout t h e  s t a t e .  

3. Tennessee 

I n  Tennessee, an  energy conserva t ion  program has  been designed 
t o  reduce energy consumption i n  c i t y / coun ty  b u i l d i n g s  
inc luding  pub l i c  schools .  Conservat ion a c t i v i t i e s  i nc lude  
removing i n s t i t u t i o n a l  b a r r i e r s  such a s  energy i n e f f i c i e n t  
bu i ld ing  codes and providing t e c h n i c a l  a s s i s t a n c e  f o r  
b u i l d i n g s  r e t r o f i t .  

4. Washington 

In  Washington, t h e r e  a r e  two major a r e a s  i n  which t h e  
Extension Serv ice  w i l l  a s s i s t  t h e  schools .  F i r s t ,  t h e  s t a t e  
i s  encouraging energy conserva t ion  through improved bus 
rou t ing  and schedul ing.  Secondly, curr iculum m a t e r i a l s  
a r e  being developed t h a t  emphasize energy conserva t ion  and 
t h e  use  of a l t e r n a t e  renewable sources  of energy. 

5. Connecticut 

I n  Connect icut ,  pub l i c  f a c i l i t i e s  inc lud ing  schools  comprise 
one of t h e  t h r e e  major t a r g e t  audiences f o r  t h e  Energy 
Extension Service.  

6. Pennsylvania 

Pennsylvania has  designed a program t o  provide l o c a l  
o f f i c i a l s  with information and t e c h n i c a l  suppor t  t o  improve 
energy e f f i c i e n c y  i n  school  bu i ld ings .  

7 .  Wyoming 

Conservation and s o l a r  technology demonstrat ions w i l l  be 
presen ted  a t  sevell community c o l l e g e s  and va r ious  h igh  
schools  ac ros s  t h e  s t a t e .  
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TABLE I 

ESTIMATED TOTAL SPENDING I N  ENERGY EDUCATION 
(1948-1978) 

T ra in ing  A Time Per iod  

un ive r s i t y /Labora to ry  Cooperative Program $ 9,000,000 (FY 76, FY 77, FY 78) 

Graduate T ra ineesh ips  5,629,000 ( N 7 1 - F Y 7 8 )  

Facul ty  Development Program Workshops 2,741,162 ( F Y 7 1 - F Y 7 8 )  

PREFACE Program 384,000 (FY 73 - FY 77) 

Solar  Research and Tra in ing  Centers  8,000,000 (FY 78 - FY 82) 

AEC F e l l  owship Program 25,000,000 ( N  48 - FY 73) 

Rad ia t i on  P r o t e c t i o n  Tra in ing  110,000 ( N  65 - FY 77) 

C r i t i c a l i t y  Workshop 7,000 ( N  77) 

I M a t e r i a l s  2,248,000 (FY 74 - FY 78) 

Educa t iona l  S p e c i a l  Events  

F a c i l i t i e s  Support (So la r  H1.C) 

(Conservation) 

1,691,778 (FY 57 - FY 77) 

14,380,993 (FY 74 - FY 77) 

1,234,094 (FY 74 - FY 77) 

1 (Solar  E l e c t r i c )  6,300,000 (FY 77 - FY 79.) 

Reactor  Sharing and Fue l  Ass i s tance  Cos ts  4,737,406 (FY 67 - FY 77) 

TOTAL $81,463,373 



11. Tra in ing  

A number of t r a i n i n g  programs have been e s t a b l i s h e d  t o  meet 
t h e  needs of a v a r i e t y  of audiences.  These audiences can be  
d iv ided  i n t o  two d i s t i n c t  groups: A) s t u d e n t s  of varying l e v e l s  
(K-12, 2 year  post-secondary, bacca l au rea t e  through post- 
bacca l au rea t e ,  and a d u l t / p r o f e s s i o n a l ) ,  B) educa tors  ( t e a c h e r s  
K-12, school  admin i s t r a to r s ,  j u n i o r  c o l l e g e  and u n i v e r s i t y  f a c u l t y  
members) .' 
A. S tudents  

I n  1974 and 1975, t h e  Federa l  Energy Adminis t ra t ion .  
sponsored a t r a i n i n g  program t o  prepare  young people  of 
h igh  school  age t o  promote energy conserva t ion  i n  t h e i r  
homes, s choo l s  and communities. I n  o rde r  t o  implement 
t h i s  program, j un io r  h igh  and h igh  school  s t u d e n t s  were 
encouraged t o  work wi th  t h e i r  t e ache r s  and community 
l e a d e r s  on energy conserva t ion  programs and a c t i v i t i e s .  

Tra in ing  and demonstrat ion~workshops were set up i n  
13  s t a t e s  and energy conserva t ion  n e w s l e t t e r s  were 
provgded t o  members of t h e  "Energy Conservation Corps'' 
covering energy informat ion  r e l e v a n t  t o  t h e i r  s t a t e s  and 
g u i d e l i n e s  f o r ' s a v i n g  energy i n  homes and schools .  

The Bolton I n s t i t u t e  of Washington, D.C., conducted t h e  
program under c o n t r a c t  t o  t h e  Federal  Energy Adminis t ra t ion  
f o r  a t o t a l  of $200,000. 

The s t a t e s  t h a t  p a r t i c i p a t e d  were Massachuset ts ,  
Connect icut ,  New Hampshire, Vermont, Maine, Rhode I s l a n d ,  
Colorado, Michigan, I l l i n o i s ,  Georgia, New Je r sey ,  
Alabama, and New York. 

2. Two Year Post-Secondary 

I n  t h e  sp r ing  of 1965, t h e  AEC i n i t i a t e d  a t r a i n i n g  
a c t i v i t y  t o  produce c e r t i f i e d  r a d i a t i o n  p r o t e c t i o n  techni-  
c i a n s  f o r  t h e  Idaho Nuclear Engineering Laboratory. This  
a c t i v i t y  c o n s i s t s  of 2 y e a r s  academic t r a i n i n g  i n  
s c i ence ,  mathematics, engineer ing  and r e l a t e d  s u b j e c t s  a t  
Idaho S t a t e  Un ive r s i t y  and one summer of on-the-job 



t r a i n i n g  a t  INEL. To d a t e ,  over  100 s t u d e n t s  have 
p a r t i c i p a t e d  i n  t h e  program a t  a  c o s t  t o  DOE and i t s  
predecessors  of n e a r l y  $110,000. 

I n  September 1975, a  survey was taken by t h e  Manpower 
Development Div is ion  of Oak Ridge Associated U n i v e r s i t i e s ,  
under c o n t r a c t  t o  t h e  Energy Research and Development 
Adminis t ra t ion ,  t o  determine t h e  occupat iona l  i n t e r e s t  
i n  energy r e l a t e d  technologies  i n  community and jun io r  
c o l l e g e s  i n  t h e  U.S. and t o  i d e n t i f y  t h e  degree of 
coopera t ion  between t h e  c o l l e g e s  and energy i n d u s t r i e s .  
The survey f i n d i n g s  were used t o  a s s e s s  t h e  need f o r  
f u t u r e  energy r e l a t e d  programs involv ing  t h e  exchange of 
i d e a s  between c o l l e g e s ,  indu ' s t r ies ,  and s t a t e  and Federa l  
agencies .  A t o t a l  of 1,152 i n s t i t u t i o n s  were surveyed 
inc luding  members of t h e  American Assoc ia t ion  of  Community 
and Jun io r  Col leges  which r e p r e s e n t s  some 900 2-year 
co l l eges .  

As a  r e s u l t  of t h i s  survey,  fou r  technology t r a i n i n g  
workshops were he ld  a t  a  conference i n  A t l an t a ,  Georgia,  
i n  October 1976, t o  examine manpower t r a i n i n g  i n  c o a l  
mining, petroleum technology, nuc lear  and s o l a r  energy f o r  
j un io r  c o l l e g e  s tuden t s .  The conference was co-sponsored by 
t h e  Energy Research and Development Adminis t ra t ion,  and t h e  
American Assoc ia t ion  of Community and J u n i o r  Col leges .  The 
conference a t t r a c t e d  r e p r e s e n t a t i v e s  from 94 jun io r  c o l l e g e s  
and from 37 s t a t e s .  

3. Baccalaureate  throukh Post-Doctoral 

(a) The Univers i ty /Labora tory  Cooperative Program 

With t h e  es tab l i shment  of t h e  Nat iona l  Labora to r i e s  
30 o r  more yea r s  ago, bo th  f a c u l t y  and s t u d e n t s  
have been involved i n  ongoing research  programs. 
The degree o'f t h i s  p a r t i c i p a t i o n  has  v a r i e d  widely 
depending upon t h e  mission and o rgan iza t ion  of t h e  
p a r t i c u l a r  f a c i l i t y .  

I n  1964, under t h e  AEC, s h o r t l y  a f t e r  t h e  D iv i s ion  
of Nuclear Education and Tra in ing  was formed, t h i s  
Univers i ty ILabora tory  r e l a t i o n s h i p  was i n t e g r a t e d  
i n t o  a  program a c t i v i t y  f o r  coord ina t ion  purposes and 
t o  maximize t h e  o p p o r t u n i t i e s  f o r  f a c u l t y  and s t u d e n t s  



a t  a d d i t i o n a l  l a b o r a t o r i e s .  It d i d  not  occur ,  nor 
was i t  in tended ,  t h a t  a l l  Univers i ty ILabora tory  
i n t e r a c t i o n s  be  combined i n t o  one c e n t r a l  program. 
What evolved were e s s e n t i a l l y  complementary type  
a c t i v i t i e s ,  wherein Education and Tra in ing  funds 
were used p r imar i l y  f o r  f a c u l t y  o r  s t u d e n t s  i n  a  
t r a i n i n g  o r  l e a r n i n g  s t a t u s .  Programmatic o r  
r e sea rch  suppor t  was s t i l l  used t o  b r i n g  f a c u l t y  
and s t u d e n t s  on board,  b u t  more d i r e c t e d  t o  program 
g o a l s  and near  term needs of t h e  Lab, such a s  
consu l t an t  suppor t ,  i n  the case of f a c u l t y ,  and 
par t - t ime o r  summer s t u d e n t  help.  

The suppor t  of p a r t i c i p a n t s  wi th  Education'and 
Tra in ing  funding i s  g e n e r a l l y  understood t o  be  
f o r  those  academic 'people,  f a c u l t y  and s tu 'dents  , 
whose major i n t e r e s t  is i n  l e a r n i n g  o r  broadening 
t h e i r  exper ience  i n  an a r e a  c o n s i s t e n t  wi th  t h e  
Labs' mission o r  e x p e r t i s e .  A t  t h e  same t i m e ,  
f a c u l t y  and/or  s t u d e n t s  who a r e  t h e r e  i n  a l ea rn ing  
s t a t u s  o f t e n  make va luab le  c o n t r i b u t i o n s  t o  t h e  
ongoing r e sea rch  e f f o r t s .  Laboratory s t a f f  a r e  
h igh ly  suppor t i ve  of t h i s  a c t i v i t y  and view i t  a s  a  
va luab le  b r i d g e  i n  bu i ld ing  a  coopera t ive  and 
mutual ly  b e n e f i c i a l  r e l a t i o n s h i p  wi th  c o l l e g e s  and 
u n i v e r s i t i e s  a t  t h e  undergraduate  l e v e l .  

The o rgan iza t ions  adminis te r ing  t h i s  program a re :  
A m e s  Laboratory,  Argonne Nat iona l  Laboratory,  
Associated Western U n i v e r s i t i e s ,  Brookhaven Nat iona l  

'Labora to r i e s ,  Lawrence Berkeley Laboratory,  Mound 
Laboratory,  Northwest Col lege and Un ive r s i t y  
Assoc ia t ion  f o r  Science,  Oak Ridge Associated 
U n i v e r s i t i e s ,  Oak Ridge Nat iona l  Labora to r i e s ,  
Un ive r s i t y  of Rochester,  Savannah River Ecology 
Laboratory and t h e  Savannah River  Laboratory.  

The Univers i ty /Labora tory  Cooperative Program is 
composed of t h e  fol lowing elements:  

1) Facu l ty  Research P a r t i c i p a t i o n  

2)  Student  Research P a r t i c i p a t i o n  (Graduate o r  
Undergraduate) 



3) Laboratory Graduate P a r t i c i p a t i o n  (Thes is  
Research) 

4 )  Thes i s  P a r t s  Research P a r t i c i p a t i o n  (Short  
Term) 

5) S tudent /Facul ty  Seminars and Workshops (Lab 
Oriented)  

6 )  Conferences 

7) V i s i t i n g  L e c t u r e r s  

8 )  Return Facu l ty  Research V i s i t s  

None of t h e  Labora to r i e s  have a l l  of t h e  above 
a c t i v i t i e s  ope ra t i ng  w i t h i n  t h e i r  programs. Each 
Lab's p a r t i c u l a r  program i s  g e n e r a l l y  geared t o  t h e  
s p e c i a l  s t r e n g t h s  and mission of t h a t  f a c i l i t y .  The 
p r i n c i p a l  o b j e c t i v e s  sought through t h e s e  a c t i v i t i e s  
a r e  : 

o To encourage and extend a  product ive  r e l a t i o n s h i p  
between u n i v e r s i t i e s  and t h e  Labora to r i e s ,  
l e ad ing  t o  a  broader  r e sea rch  and educa t ion  par tner -  
s h i p  between t h e  two. 

o  Provide s e l e c t e d  f a c u l t y ,  g radua te  s t u d e n t s ,  and 
undergraduate  s tud 'ents  wi th  u s e f u l  exposure t o  t h e  
r e sea rch  and development a c t i v i t i e s  of i n t e r e s t  t o  
DOE a s  expressed i n  t h e  RCD miss ion  of t h e  l abo ra to ry .  

o  T r a i n  academic personnel  i n  new techniques  and 
p roces se s  of p a r t i c u l a r  i n t e r e s t  t o  t h e  hos t  
l a b o r a t o r y  and DOE t h a t  a r e  unava i l ab l e  on campus. 

o  Enrich t h e  i n s t r u c t i o n  and r e sea rch  c a p a b i l i t i e s  of 
c o l l e g e  and u n i v e r s i t y  s t a f f  i n  energy. 

o  A t t r a c t  s t u d e n t s  t o  t h e  Laboratory and o t h e r  DOE 
Centers  f o r  p o s s i b l e  f u t u r e  employment. 

The DOE FY 1978 budget f o r  t he  Univers i ty ILabora tory  
Cooperative Program i s  $3.18 mi l l i on .  



The f o u r  major s tuden t  programs a r e :  

o Student  Research P a r t i c i p a t i o n  - Thi s  a c t i v i t y  
provides  q u a l i f i e d  j u n i o r / s e n i o r  l e v e l  undergraduate 
s c i e n c e  and engineer ing  s t u d e n t s  wi th  t h e  oppor tun i ty  
t o  p a r t i c i p a t e  i n  r e sea rch ,  development and demonstra- 
t i o n  programs a t  approved DOE Labora to r i e s  o r  
Energy Research Centers .  Most, though n o t  a l l ,  
appointments a r e  f o r  t h e  summer per iod.  The 
undergraduate  a p p l i c a n t  must have a t  l e a s t  j un io r  
s taudiug  wPth a b e t t e r  t h a n  average academic 
record.  

Severa l  f a c i l i t i e s  sponsor a semester  of "honors" 
programs f o r  upper l e v e l  undergraduates  t h a t  
combine s p e c i a l  i n s t r u c t i o n  i n  a s tudent ' s  f i e l d  
of i n t e r e s t  and need wi th  a r e sea rch  assignment. 
C red i t  is  normally given by t h e  s tudent ' s  academic 
i n s t i t u t i o n  f o r  t h i s  per iod  of work. Graduate 
s t u d e n t s  are a l s o  e l i g i b l e  f o r  non-thesis  r e sea rch  
p a r t i c i p a t i o n  appointments.  

o Laboratory Graduate Research P a r t i c i p a t i o n  - 
Se lec t ed  fu l l - t ime  gradua te  s t u d e n t s  e n r o l l e d  i n  
a c c r e d i t e d  u n i v e r s i t i e s  may r e c e i v e  appointments of 
up t o  1 year--renewable t o  a maximum of 3 years--to 
c a r r y  ou t  t h e i r  Ph.D o r  Master's t h e s i s  r e sea rch  
i n  r e s idence  a t  a DOE Laboratory o r  Energy Research 
Center.  The purpose of t h e  program i s  t o  provide 
o p p o r t u n i t i e s  f o r  g radua te  s t u d e n t s  t o  c a r r y  o u t  
t h e i r  d i s s e r t a t i o n  requirements  when t h e  necessary  
f a c i l i t i e s  o r  r e sou rces  a r e  n o t  a v a i l a b l e  on 
campus. 

A l l  requirements  f o r  t h e  degree,  except  t h e  r e sea rch ,  
a r e  normally completed p r i o r  t o  s t a r t i n g  t h e  appoint-  
ment. The s t u d e n t  works under t h e  j o i n t  d i r e c t i o n  
of a l a b o r a t o r y  s t a f f  member and a f a c u l t y  r e sea rch  
adv i so r  who p e r i o d i c a l l y  v i s i t s  t h e  f a c i l i t y  t o  
monitor t h e  s tuden t ' s  progress .  Considerable  
preplanning i s  involved between t h e  s tuden t ,  h i s  o r  
h e r  major p ro fe s so r ,  and t h e  Laboratory,  t o  a s s u r e  
t h a t  t h e  proposed r e sea rch  meets t h e  i n t e r e s t s  and 
needs of a11  concerned p a r t i e s .  



Program 

o Thes i s  P a r t s  Research P a r t i c i p a t i o n  - Thi s  a c t i v i t y  
provides  o p p o r t u n i t i e s  f o r  fu l l - t ime  gradua te  
s t u d e n t s  t o  conduct short- term po r t i ons  of t h e i r  
research--a few days t o  s e v e r a l  weeks--at a  DOE 
f a c i l i t y  having a  s p e c i a l  resource  o r  equipment 
r equ i r ed  f o r  t h e  research .  

o  Student  Experiments - This  a c t i v i t y  provides  
s t u d e n t s  wi th  exper ience  i n  l abo ra to ry  experimenta- 
t i o n ,  on a  t i m e  and space  a v a i l a b l e  b a s i s .  

It must be recognized t h a t  t h e  Labora to r i e s ,  Energy 
Research Centers ,  and o t h e r  DOE f a c i l i t i e s  p a r t i c i -  
pa t i ng  i n  t h i s  program, range from t h e  broad mult i -  
d i s c i p l i n a r y  l a b s  t o  s p e c i f i c  mission o r i e n t e d  o r  
s i n g l e  purpose f a c i l i t i e s .  As  such, t h e  range of 
a c t i v i t i e s  v a r i e s  widely with )few, i f  any f a c i l i t i e s ,  
c a r ry ing  ou t  a l l  of t h e  programs descr ibed  ( s e e  
Table  111) .  

(b) AEC Graduate Fel lowship Program (1948-1973) 

Beginning .in 1948, t h e  Atomic Energy Commission 
i n i t i a t e d  t he  Graduate Fel lowship Program with t h e  
i n t e n t  of providing graduate- level  t r a i n i n g  i n  h e a l t h  - 
phys ics ,  i n d u s t r i a l  hygiene and nuc lear  s c i ence  and 
engineer ing ,  chemis t ry ,  r e a c t o r  technology and o t h e r  
energy-related f i e l d s .  The t o t a l  investment of AEC i n  
a l l  t h e s e  programs i s  summarized i n  Table  I1 below: 

TABLE I1 

Cost 
Fellows Fel lowship Years ( i n  thousands 1 

Predoc to ra l  and Pos tdoc to ra l  920 1,061 . $ 4,382 
0 

Health Phys ics  9  10 1,381 6,078 

Advanced Heal th  Phys ics  30 7 7 59 7 

I n d u s t r i a l  Hygiene 8 0 89 

Nuclear Science and 
Engineering 1,380 2,457 



TABLE I11 

- 

ADMINISTERING ORGANIZATIONS 
I I I I I I  I  I I  I  I  

AMES LABORATORY 1 0  I 1 0  1 0  I I 1. I 1 0  1 0  I 
I I I I I  - I  I I I I I 

ARGONNE NATIONAL LABORATROY 1 0  1 0  1 0  1 0 . 1  0 1 0  1 0  1 0  1 0  1 
I I I  I I I I I I I  1 z 

ASSOCIATED WESTERN UNIVERSITIES 1 0  1 1 0  1 ' 0 . 1  o I I I I I I 
I  I I I I I I I .  I I I 

BROOKHAVEN NATIONAL LABORATORIES 1 o I 1 0  1 0  I 1 
I I I I I I U I I .  I .  I 

LAWRENCE BERKELEY LABORATORY 1 0  I . o  I 
I I I I  I I I I I I 1 

MOUND LABORATORY 1 0  1 0  1 0  1 0  I 1 I I I 1 

NORTHWEST COLLEGE & UNIVERSITY I I I I I I I I I I I 
ASSOCIATION FOR SCIENCE 1 0  I 1 0  1 0  I I I I I 1 0  I 

I I I I I I 'I I I I I 
OAK RIDGE ASSOCIATED UNIVERSITIES I o 1 0  1 0  1 0  1 0  1 0  1 I 0 .  1 0  1 0  I 

I I I I I I I I I I I 
OAK RIDGE NATIONAL LABORATORIES 1 0  1 0  1 0  1 0  1 0  1 0  1 1 0  1 0  1 0  I 

I I I I I I  I I I I  I 
UNIVERSITY OF ROCHESTER I 1 0  1 0  1 0  1 0  1 0  1 0  1 

I I I  I I I I I  I I I 
SAVANNAH RIVER ECOLOGY LABORATORY I o I 1 0  1 0  I I 

I I  I I I I I I I I  
SAVANNAH RIVER LABORATORY I o . I  1 0  1 0  I 



( c )  The Graduate Tra ineeship  Propram 

The p re sen t  Graduate Tra ineeship  Program evolved from 
t h e  Atomic Energy Commission's Tra ineeships  which were 
develop-ed i n  1965 t o  f u r t h e r  nuc lea r  engineering 
educat ion.  By F i s c a l  Year 1975, t h e  program had been 
expanded t o  i nc lude  r a d i a t i o n  p r o t e c t i o n  and environmental 

.. sc ience .  

A s  t h e  Energy Research and Development Administrat ion 
replaced the  AEC, t h e  Tra ineeship  Program responded t o  
t h e  needs of a range of energy technologies  much 
broader  i n  scope t o  i nc lude  fus ion ,  geothermal,  s o l a r ,  
s o c i a l  s c i ence  and conservat ion.  The goa l  of t h e  
Tra ineeship  Program i s  t o  s t r eng then  c e n t e r s  of 
exce l l ence  f o r  graduate  s tudy i n  energy r e l a t e d  
technologies  by providing i n s t i t u t i o n s  wi th  funding 
under a t r a i n e e s h i p  c o n t r a c t  t o  s e l e c t  s tuden t s  f o r  
graduate  s tudy.  Since F i s c a l  Year 1971, over  f i v e  and 
a h a l f  m i l l i o n  d o l l a r s  have been spent  f o r  more than 
850 t r a i n e e s h i p s  a t  t h e  Master's and Doctor's Degree 
l e v e l  ( s ee  Table IV). 

TABLE I V  

FY 71 FY 72 FY 73 FY 74 FY 75 FY 76 FY 77 FY 78 T o t a l  - - - - -  
FUNDING LEVEL 
( i n  thousands) 663 564 798 533 846 700 525 1,000 $5,629,000 

TRAINEESHIPS 102 88 123 83 149 103 7 5 133 85 6 

(d) Pre-Freshman and Cooperat ive Education Program 

The PREFACE Program was c rea t ed  i n  1973, under t h e  
Atomic Energy Commission, f o r  t h e  purpose of i nc reas ing  
t h e  number of minor i ty  group members and women e n t e r i n g  
engineering,  s c i ence ,  and o the r  energy-related 
f i e l d s ,  s o  t h a t  f u t u r e  pools  of p ro fe s s iona l  t a l e n t  
w i l l  be  more e q u i t a b l y  represented.  Under t h i s  
program, funds a r e  provided t o  co l l eges  and u n i v e r s i t i e s  
t o  seek  out  minor i ty  groups, women, and educa t iona l ly  
and economically disadvantaged i n d i v i d u a l s  during h igh  
school  years  and provide them with innovat ive  and 
mot iva t ing  exper iences  p r i o r  t o  t h e i r  freshman year  i n  



col lege .  During t h e  f i r s t  summer, t h e  s t u d e n t  w i l l  
spend 2 o r  3 weeks on campus i n  academic work 
and then  s e v e r a l  weeks a t  a  n a t i o n a l  l abo ra to ry  
working i n  a  r e sea rch  environment. The f i n a n c i a l  
support  i n  t h i s  program provides  summer s t i p e n d s  f o r  
t h e  s t u d e n t s  and t u i t i o n  c o s t s  during t h e  freshman 
year.  Other suppor t  comes from indus t ry  and u n i v e r s i t y  
sources .  Thus f a r ,  over  500 s t u d e n t s  have p a r t i c i p a t e d  
wi th  a  t o t a l  funding l e v e l  of $384,0000 

' (e) So la r  Research agd Tra in ing  Centers  

I n  September 1977, t h e  Energy Research and Development 
Adminis t ra t ion announced t h e  s e l e c t i o n  of e i g h t  
u n i v e r s i t i e s  throughout t h e  c o n t i n e n t a l  United S t a t e s ,  
Alaska and Hawaii, t o  s e t  up s o l a r  energy t r a i n i n g  
c e n t e r s  which w i l l  o f f e r  courses  f o r  s t u d e n t s  and 
working p r o f e s s i o n a l s  i n  s o l a r  energy r e l a t e d  meteorology. 
The Energy Research and Development Adminis t ra t ion  
w i l l  spend a  t o t a l  of $8 m i l l i o n  over  5 y e a r s  t o  fund 
t h e  p r o j e c t .  The c e n t e r s  a r e  expected t o  be  i n  
ope ra t i on  i n  September 1978. 

The e i g h t  u n i v e r s i t i e s  a r e :  Un ive r s i t y  of California, 
Davis,  C a l i f o r n i a ;  S t a t e  Un ive r s i t y  of New York, 
Albany, New ~ o r k ;  Georgia I n s t i t u t e  of Technology, 
A t l an t a ,  Georgia;  T r i n i t y  Un ive r s i t y ,  San Antonio, 
v *exas; Oregon S t a t e  Un ive r s i t y ,  C o r v a l l i s ,  Oregon; The 

Un ive r s i t y  of Michigan, Ann Arbor, Michigan; Un ive r s i t y  
of Alaska, Fairbanks,  Alaska; Un ive r s i t y  of l-hwaii-Manoa, 
Honolulu, Hawaii. 

The information ga thered  on s o l a r  r a d i a t i o n  and o t h e r  
meteoro logica l  d a t a  w i l l  be fed  i n t o  t h e  Nat iona l  
Cl imat ic  Center a t  Ashevi l le ,  North Caro l ina ,  where i t  
w i l l  be a v a i l a b l e  t o  those  i n t e r e s t e d .  I n  t h i s  way, a  
more d e t a i l e d  understanding of t h e  year-round ava i l -  
a b i l i t y  of s u n l i g h t  a c r o s s  t h e  Nat ion,  i nc lud ing  
Alaska and Hawaii, w i l l  be  ob ta ined  ( s ee  map, page 22). 

( f )  Nuclear C r i t i c a l i t y  S a f e t y  Workshop 

I n  May 1977, t h e  Energy Research and Development 
Adminis t ra t ion  sponsored a  10 day workshop c a l l e d  t he  
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"Nuclear C r i t i c a l i t y  Sa fe ty  Workshop" a t  t h e  Un ive r s i t y  
of New Mexico f o r  t h e  t r a i n i n g  of 16 gradua te  s tuden t s ,  
from a l l  p a r t s  of t h e  United S t a t e s ,  i n  s a f e t y  
procedures  r e l a t e d  t o  a l l  a spec t s  of t h e  nuc lear  f u e l  
cyc l e  and r e a c t o r  usage. The workshop cons i s t ed  of 
l e c t u r e s ,  work/discussion s e s s i o n s  and informal  
i n t e r a c t i o n  between s t u d e n t s  and f a c u l t y .  A major 
s t r e n g t h  of t h i s  type  of a c t i v i t y  is t h a t  i t  provides  
f o r  p r a c t i c a l  exper iences  i n  c r i t i c a l i t y  s a f e t y  which 
i s  gene ra l l y  unava i l ab l e  t o  s t u d e n t s  

B. Educators  (Teachers K-12, Adminis t ra tors ,  Jun io r  Col lege Facul ty ,  
Baccalaureate  through Post-Baccalaureate  Facul ty)  

1. The Universi ty-Laboratory Cooperative Propram 

As mentioned e a r l i e r ,  t h i s  program not  on ly  s e r v e s  
undergraduate  and gradua te  s t u d e n t s ,  b u t  a l s o  a c t s  a s  a  
v e h i c l e  f o r  c o l l e g e  f a c u l t y  r e sea rch  and t r a i n i n g  a s  w e l l .  
Under i t s  Facu l ty  Research P a r t i c i p a t i o n  a c t i v i t y ,  f u l l - t ime  
c o l l e g e  o r  u n i v e r s i t y  - f acu l ty  members engage i n  r e sea rch ,  
working wi th  a  l a b o r a t o r y  s t a f f  member on a  problem of - 

mutual i n t e r e s t .  Other f a c u l t y  t r a i n i n g  and educa t ion  
a c t i v i t i e s  include:  

(Facul ty  I n s t i t u t e s )  

These a r e  1 t o  4 week i n s t r u c t i o n a l  s e s s i o n s  on s u b j e c t  
m a t t e r  r e l a t i n g  t o  t h e  va r ious  energy technologies ,  environ- 
mental impacts,  conserva t ion  and o the r  r e l a t e d  t o p i c s  t o  
a i d  i n  teaching  and s tuden t  guidance. (Also inc ludes  
in -serv ice  i n s t i t u t e s  which meet on a  weekly b a s i s  during 
t h e  school  year.)  

(Facul ty  Workshops) 

These a r e  u s u a l l y  2 t o  3 day s e s s i o n s  on s p e c i a l  t o p i c s  of 
i n t e r e s t . t . 0  f a c u l t y  members. Many of t h e  t o p i c s  a r e  t i e d  
c l o s e l y  t o  r e sea rch  programs of t h e  l a b o r a t o r y  with t h e  
o b j e c t i v e  of f i l l i n g  t h e  gap between t h e  b r i e f  t rea tment  
g iven  i n  meetings o r  conferences and the  r e l a t i v e l y  longer  
exposure a t t a i n e d  a s  a  r e sea rch  p a r t i c i p a n t .  



( F i s c a l  Source) FY 1973 

Howard Un ive r s i t y  

Univ. of New Mexico 

Ohio S t a t e  Univ. 

Tuskegee I n s t i t u t e  

Sub-Total 

Dayton-Wilberf o r ce  

A t l a n t i c  Univ .- 
Georgia Tech 

Savannah River  
Off i c e  

Other 

TABLE V 

PREFACE FUNDING 

FY 1976 I n t .  Qtr. FY 1976 FY 1977 

$15,000 $10,000 $ -- $ 15,000 

-- 10,000 8,000 11,000 

10,000 -- -- 12,000 

7,500 20,000 12,000 - 
32,500 40,000 20,000 38,000 

TOTAL (By ~ i s c a l  Year) $47,900 



TABLE V I  

PREFACE 

ENROLLMENTS BY ETHNIC GROUPS 

NATIVE NON - 
BLACK SPANISH AMERICAN MINORITY 

M - - F M - - F M F - M F - 

DAYTON 1976 , 2  1 - - - - - 1 

WILBERFORCE 1 1 - - - - - - - - 
S u b t o t a l  3 2 

HOWARD 

NEW MEXICO 

OHIO STATE 

TUSKEGEE 

TOTAL 

1975 21 5 - - - 
9 - 1976 19 , - - - 

S u b t o t a l  68 25 

1976 - - 17 3 - - - - - 1 z 
S u b t o t a l  54 10 6 2 

1973 10 - - - - - - 
1974 2 2 2 - - - - 
1975 6 2 1 1 - - - 

6 1976 - 3 - 1 - - - - - 7 

S u b t o t a l  28 7 3 2 

1973 24 4 - - - - - 
1974 32 8 - - - - - 
1975 51 28 - - - - - 
1976 55 15 - - - - - 

S u b t o t a l  162 55 

GRAND TOTAL 1973- 
1976 

1973 
19 74 
1975 
197 6 

TOTALS 

MALE - 
5 5 

FEMALE TOTAL TOTAL MINORITY 
9 6 4 6 3 
26 96 9 1 
45 140 135 
39 - 139 - 134 - 
119 439 423 



(Facul ty  Student  Experiments) 

A t  c e r t a i n  f a c i l i t i e s  f a c u l t y  members may conduct 
i n s t r u c t i o n a l  s e s s i o n s  and experiments wi th  t h e i r  s t u d e n t s  
on a  t ime and space a v a i l a b l e  b a s i s .  

(Facul ty  Research V i s i t s )  

Arrangements may be made f o r  s h o r t  r e sea rch  v i s i t s  by 
former r e sea rch  p a r t i c i p a n t s  and o the r  c o l l e g e  and u n i v e r s i t y  
f a c u l t y  members, t o  cont inue  c o l l a b o r a t i v e  r e sea rch  wi th  
l a b o r a t o r y  s t a f f .  

2. Facul ty  I n s t i t u t e s  

I n  o r d e r  t o  inform t eache r s  i n  our  Nation's h igh  schools  
and co l l eges  about nuc l ea r  energy, t h e  Atomic Energy 
Commission e s t a b l i s h e d  a  program of summer f a c u l t y  i n s t i t u t e s .  
These i n s t i t u t e s  were he ld  f o r  8  t o  12 weeks and presen ted  
v a r i o u s  a s p e c t s  of nuc l ea r  technology such a s  rad iobio logy ,  
r ad io i so tope  a p p l i c a t i o n s ,  nuc lear  s c i ence  and engineer ing ,  
r e a c t o r  technology and t h e  l i k e .  The program was sponsored 
j o i n t l y  by t h e  AEC and t h e  Nat iona l  Science Foundation f o r  
s e v e r a l  years .  The i n s t i t u t e s  t r a i n e d  an es t imated  5,000 
teachers .  The i n s t i t u t e  program began i n  1958 and operated 
u n t i l  t h e  l a t e  sixties. This  program was t h e  forerunner  of 
t he  Facu l ty  Development Program of 1971. 

3. Facul ty  Development Program 

The Facu l ty  Development Program provides  suppor t  t o  c o l l e g e s  
and u n i v e r s i t i e s  f o r  p r o j e c t s  aimed a t  t h e  development of 
f a c u l t y  understanding of important  sub j ec t  mat te r  r e l a t i n g  
t o  t h e  development, conserva t ion  and u t i l i z a t i o n  of United 
S t a t e s  energy resources .  By a s s i s t i n g  i n  t h e  improvement 
of energy educa t ion  i n  t h e  Nation's h igh  schools  and 
c o l l e g e s ,  t h e  program p l ays  a  s i g n i f i c a n t  r o l e  i n  t h e  
j ud i c ious  and o r d e r l y  development of United S t a t e s  energy 
resources .  The primary v e h i c l e  used by t h e  Facul ty  
Development Program i n  t h i s  e f f o r t  i s  t h e  summer workshop 
of 1  t o  3 weeks du ra t i on .  I n  some in s t ances  t h e  program 
suppor t s  o t h e r  mechanisms f o r  ach iev ing  i ts  goa l s  such as 
academic year  a c t i v i t i e s  o r  l o c a l  m a t e r i a l s  development, 



with  t h e  primary purpose being t h e  improvement of t h e  
i n d i v i d u a l  t eacher ' s  c a p a b i l i t y .  

The Facul ty  Development Program began i n  1971, under t h e  
AEC's program of summer workshops. These workshops were 
o r i g i n a l l y  funded by AEC t o  provide  f a c t u a l  m a t e r i a l  through 
educa t iona l  channels  about nuc l ea r  energy. I n  accord wi th  
t h e  Energy Research and Development Adminis t ra t ion 's  respon- 
s i b i l i t y  f o r  t h e  e n t i r e  spectrum of energy o p t i o n s ,  t h e  
Facul ty  Development Program has been cons iderab ly  broadened 
i n  scope t o  i nc lude  s o l a r ,  conserva t ion ,  nuc l ea r ,  f o s s i l ,  
geothermal,  and euergy economics, as well a s  gene ra l  energy 
educat ion.  

Since 197 1, over $2.5 m i l l i o n  have been spen t  ' t o  sponsor 
206 workshops f o r  h igh  school  and c o l l e g e  f a c u l t y  ( s e e  
Table  VII). 

TABLE V I I  

FACULTY DEVELOPMENT SUMMER 
WORKSHOPS BUDGET 

YEAR - 
1971 

WORKSHOP TOTAL NUMBER OF WORKSHOPS 

$ 20,000 , 2 



111. Curriculum P la t e r i a l s  

In o r d e r  t o  b r i n g  t h e  energy message t o  t h e  s choo l s ,  curr iculum 
m a t e r i a l s  have been developed by a  number of o rgan iza t ions  under 
c o n t r a c t  t o  t h e  Department of Energy and i t s  predecessors .  Most of 
t he se  m a t e r i a l s  a r e  designed f o r  t e a c h e r s  from k indergar ten  t o  t h e  
a d u l t  p r o f e s s i o n a l  l e v e l ,  w i th  a  few designed f o r  s t u d e n t  use. 
They a r e  a v a i l a b l e  from t h e  Department of Energy's Technical  
Information Center ,  P.O. Box 62, Oak Ridge, Tennessee 37830. 

A. Classroom Mate r i a l s  

1. Grades K-3 
I 

The m a t e r i a l s  developed o r  i n  t h e  process  of being developed 
a r e  t h e  fo l lowing  : 

The Energy We Use - Thi s  i s  an i n s t r u c t i o n a l  u n i t  developed 
by t h e  Nat iona l  Science Teachers Assoc ia t ion  (NSTA), under a  
c o n t r a c t  t o  t h e  Energy Research and Development Administra- 
t i o n ,  con ta in ing  n ine  l e s s o n s  f o r  s t u d e n t s  on t h e  f i r s t  
g rade  l e v e l .  Through t h i s  u n i t  s t u d e n t s  d i scover  t h a t  
energy is one of t h e  l i n k s  between them and t h e  world 
around them. 

Community Workers and t h e  Energy They U s e  - Thi s  u n i t ,  
developed by NSTA f o r  ERDA, con ta in s  1 3  l e s s o n s  revolv ing  
around t h e  theme of t h e  r e l a t i o n s h i p  between t h e  community 
and energy use; This u n i t  i s  s u i t a b l e  f o r  second grade  
s tuden t s .  

Energy A c t i v i t i e s  wi th  Energy Ant and My Energy Book - 
Developed by t h e  Federa l  Energy Adminis t ra t ion ,  t h e s e  
book le t s  f e a t u r e  a  car toon  c h a r a c t e r  c a l l e d  Energy Ant who 
t e l l s  s t u d e n t s ,  Grades 1-3, about energy and how t o  use  i t  
wise ly .  A s  outgrowths of t h e s e  two book le t s ,  two Energy 
Ant f i l m  s t r i p s  wi th  c a s s e t t e  t apes  have a l s o  been produced. 
S ing le  cop ie s  of t h e  Energy Ant p r i n t  m a t e r i a l s  a r e  a v a i l -  
a b l e  through t h e  Consumer Information Center ,  Pueblo, 
Colorado 81009, and bulk  cop ie s  a r e  a v a i l a b l e  from t h e  
Department of Energy, Of f i ce  of P u b l i c  A f f a i r s ,  12 th  and 
Pennsylvania  Avenue,' Washington, D.C. 20461. The f i l m  
s t r i p s  and c a s s e t t e  t apes ,  What is  Energy and What is  
Energy Conservat ion,  a r e  a v a i l a b l e  f o r  $12.50 through t h e  
Na t iona l  Audio Visua l  Center ,  Washington, D.C. 20409. 



Energy and Transpo r t a t i on  - Thi s  is an i n s t r u c t i o n a l  u n i t  
developed by NSTA, under an ERDA c o n t r a c t ,  conta in ing  seven 
l e s s o n s  emphasizing t h e  h i s t o r y  of t r a n s p o r t a t i o n  and how i t  
r e l a t e s  t o  energy. The u n i t  is  prescr ibed  f o r  t h i r d  
graders .  ( F i e l d  Tes t  D r a f t )  

2. Grades 4-6 

Science A c t i v i t i e s  i n  Energy - This  i s  a s c i ence  package 
f o r  Grades 4-6 con ta in ing  f o u r  f i l e  f o l d e r s  of a c t i v i t i e s  
and experiments.  The t o p i c s  a r e  S o l a r ,  E l e c t r i c a l  and 
Chemical Energy a s  w e l l  a s  Energy Conservation. The 
approach used t o  implement t h e  l e s sons  i s  a "hands-on" 
approach wi th  s t u d e n t s  cons t ruc t ing  and manipulat ing 
m a t e r i a l s  i n  o rde r  t o  d i scover  fundamental s c i e n t i f i c  
r e l a t i o n s h i p s .  These packe ts  were developed by t h e  Oak 
Ridge Associated U n i v e r s i t i e s  under c o n t r a c t  t o  ERDA. 

My Energy World - ThSs is  a set of four  s p i r i t  master  f i l e  
f o l d e r s  on conserva t ion  con ta in ing  s p i r i t  master  d u p l i c a t i n g  
a c t i v i t y  s h e e t s  f o r  s t uden t s . f rom Grades 4 through 6. The 
c o n t r a c t  t o  develop t h i s  m a t e r i a l  was funded by t h e  Federal  
Energy Adminis t ra t ion.  

I n  a d d i t i o n  t o  t h e  above m a t e r i a l s ,  NSTA, under c o n t r a c t  t o  
ERDA, is  i n  t h e  process  of developing four  sets of l e a r n i n g  
m a t e r i a l s  dea l ing  wi th  conserva t ion ,  f o s s i l  f u e l s ,  nuc l ea r  
and s o l a r  energy. The packe t s  a r e  being designed f o r  use i n  
s c i e n c e  and s o c i a l  s t u d i e s  c l a s s e s  and a r e  expected t o  be  
completed i n  September 1978. 

Another p r o j e c t ,  which is c u r r e n t l y  being developed by t h e  
Un ive r s i t y  of Southern C a l i f o r n i a ,  provides  f o r  t h e  develop- 
ment of s o l a r  energy m a t e r i a l s  f o r  K-6 s t uden t s .  This  
p r o j e c t  began i n  t h e  summer of 1977 under a c o n t r a c t  t o  t h e  
Energy Research and Development Adminis t ra t ion.  

3. Grades 7-9 

The Energy cha l lenge  - Thi s  was developed f o r  t h e  FEA f o r  
use i n  j u n i o r  h igh  school  c l a s s e s  and provides  24 dupl i -  
c a t i n g  master  a c t i v i t y  s h e e t s  a long wi th  teaching  guides .  
The bookle t  con ta in s  l e s s o n s  on energy s u b j e c t s  such a s  
f o s s i l  f u e l s ,  s o l a r  energy,  new energy technologies  and 
conservat ion.  It is  now being r ev i sed  f o r  r e p r i n t i n g .  



Energy Conservation: Understandin? and A c t i v i t i e s  f o r  
Young People - This  24 page bookle t  was developed by t h e  
O f f i c e  of Conservation Education of t h e  Federal  Energy 
Adminis t ra t ion  and d i s c u s s e s  t h e  meaning of energy,  i ts  
sou rces  and l i m i t a t i o n s ,  and conserva t ion  a c t i v i t i e s .  

Energy, Engines,  and t h e  I n d u s t r i a l  Revolut ion - This  i s  an 
i n s t r u c t i o n a l  u n i t  developed by NSTA f o r  ERDA. It inc ludes  
f i v e  l e s s o n s  demonstrat ing t h e  r e l a t i o n s h i p s  between t h e  
I n d u s t r i a l  Revolut ion and energy use. 

T ranspo r t a t i on  and t h e  C i t y  - Thi s  u n i t  developed by NSTA 
con ta in s  f o u r  l e a r n i n g  a c t i v i t i e s  d e a l i n g  wi th  energy 
consumption, supply and demand r e l a t i o n s h i p s ,  t h e  develop- 
ment of suburbs and urban t r a n s p o r t a t i o n .  It was developed 
f o r  ERDA and is used. i n  e i g h t h  and n i n t h  grade s o c i a L  
s t u d i e s  c l a s s e s .  

Mathematics i n  Energy - This  i s  an i n s t r u c t i o n a l  u n i t  
developed by NSTA under c o n t r a c t  t o  ERDA con ta in ing  seven 
l e a r n i n g  a c t i v i t i e s  us ing  energy a s  a b a s i s  f o r  mathemat- 
i c a l  computations. ( F i e l d  Tes t  D r a f t )  

An Energy Hi s to ry  of t h e  United S t a t e s  - Thi s  i n s t r u c t i o n a l  
u n i t ,  developed by NSTA under c o n t r a c t  t o  ERDA, t r a c e s  t h e  
h i s t o r y  of  primary energy sources  used i n  our  Nation's 
h i s t o r y ;  t h e  t h r e e  energy sources  d i scussed  a r e  wood, c o a l  
and o i l .  (F i e ld  Tes t  D r a f t )  - 

Grades 10-12 

I n  coopera t ion  wi th  t h e  Pennsylvania  Department of Education, 
t h e  Energy Research and Development Adminis t ra t ion  supported 
the  development of a mini-course and teacher ' s  guide,  i n  
1974, e n t i t l e d  The Environmental Impact of E l e c t r i c a l  
Power   en era ti on: Nuclear and F o s s i l  which d i scus se s  t h e  
n a t i o n a l  need f o r  e l e c t r i c a l  energy and t h e  cos t - to -benef i t  
r a t i o  of gene ra t i ng  i t .  This  gu ide  has  been used i n  secondary 
s choo l s ,  j u n i o r  c o l l e g e s  and four-year i n s t i t u t i o n s  i n  t h e  
United S t a t e s .  The Department of Energy r e c e n t l y  con t r ac t ed  
t o  update  and revise t h i s  m a t e r i a l  t o  r e f l e c t  c u r r e n t  
knowledge and p o l i c i e s .  



Agr icu l tu re ,  Energy and Soc i e ty  - Thi s  i n s t r u c t i o n a l  u n i t ,  
developed by NSTA under c o n t r a c t  t o  ERDA, examines t h e  
r e l a t i o n s h i p  between energy and t h e  a g r i c u l t u r a l  community 
and d i s c u s s e s  t h e  i n f luence  of a g r i c u l t u r e  and food produc- 
t i o n  on soc i e ty .  

Energy Conservation i n  t h e  Home - Thi s  home economics 
curr iculum guide was developed by t h e  Un ive r s i t y  of Tennessee, - 
under c o n t r a c t  t o  ERDA, and con ta in s  a  number of conserva t ion  
a c t i v i t i e s  f o r  t he  home. It a l s o  d i s c u s s e s  a  number of 
'ways t o  save  energy and exp la in s  t h e  major causes  of energy 
waste. 

How a B i l l  Becomes a  Law t o  Conserve Energy - This  i n s t r u c t i o n a l  
u n i t ,  developed by t h e  NSTA under c o n t r a c t  t o  ERDA, t r a c e s  
t h e  s t e p s  involved i n  t h e  passage of a  law by Congress 
focus ing  on t h e  55 MPH Speed Limit  Law and how i t  a f f e c t s  
energy conservat ion.  The u n i t  i s  composed of seven learn ing ,  
a c t i v i t i e s .  

Energy i n  t h e  Global Marketplace - Thi s  i n s t r u c t i o n a l  u n i t ,  
t o  be developed by t h e  NSTA under c o n t r a c t  t o  ERDA, d i s c u s s e s  
t h e  worldwidk economic impacts of i n t e r n a t i o n a l  energy u s e  
and supply and demand. 

United S t a t e s  Energy Policy-Which Di rec t ion?  - Thi s  
i n s t r u c t i o n a l  u n i t ,  developed by t h e  Nat iona l  Science 
Teachers Assoc ia t ion  f o r  E&A, examines t h e  r o l e  of t h e  
Executive Branch of Government i n  making n a t i o n a l  po l i cy  
d e c i s i o n s  a s  they  r e l a t e  . t o  energy. ( F i e l d  Tes t  Dra f t )  

I n  a d d i t i o n  t o  t he se  t i t l e d  products ,  DOE i s  suppor t ing  t h e  
development o f .  a d d i t i o n a l  i n t e r d i s c i p l i n a r y  u n i t s  by NSTA, 
v o c a t i o n a l / t e c h n i c a l  m a t e r i a l  on energy conserva t ion  i n  
b u i l d i n g s  by t h e  American Assoc ia t ion  f o r  I n s t r u c t i o n a l  
Ma te r i a l s  of Athens, Georgia,  and a  s o l a r  curr iculum f o r  
Grades 7-12 by t h e  S t a t e  Un ive r s i t y  of New York a t  Albany. 

5. J u n i o r .  Col lege 

In  e a r l y  1978, t h e  So la r  Technology Transfer  Branch of t h e  
Department of Energy i n i t i a t e d  a  p r o j e c t  t o  develop cu r r i c -  
ulum m a t e r i a l s  and procedures  f o r  t h e  t r a i n i n g  of i n s t r u c -  
t o r s  in '  t h e  teaching  of s o l a r  equipment i n s t a l l a t i o n .  Once 
t h e s e  m a t e r i a l s  and procedures  a r e  developed they w i l l  be 



d i s t r i b u t e d  t o  community c o l l e g e s  and v o c a t i o n a l / t e c h n i c a l  
s choo l s  throughout t h e  country.  The p r o j e c t  w i l l  be  
implemented by t h e  League of Innovat ion  i n  t h e  Community 
College,  a  consortium of 16 school  d i s t r i c t s  and 49 
c o l l e g e s  throughout t h e  United S t a t e s .  The funding f o r  
t h e  p r o j e c t  is  es t imated  a t  $100,000. 

Also being developed a r e  10 modules concerning energy and 
conserva t ion  f o r  u se  a t  t h e  junior/community c o l l e g e  l e v e l .  
These modules a r e  being developed by t h e  Brevard Community 
College of Cocoa, F l o r i d a ,  wi th  j o i n t  funding from t h e  
Federa l  Energy Adminis t ra t ion  and t h e  Energy Research and 
Development Adminis t ra t ion.  

6. Bacca laurea te  

I n  1976, under t h e  Energy Research and Development 
Adminis t ra t ion ,  t h e  H i s to r i an ' s  O f f i c e  e s t a b l i s h e d  t h e  
V i s i t i n g  Scholars  Propram whereby two u n i v e r s i t y  p ro fe s so r s  
a r e  i n v i t e d ,  annual ly ,  t o  work a t  DOE headquar te rs  i n  
Washington, D.C., t o  develop courses  on t h e  h i s t o r y  of 
energy. These courses  d i s c u s s  t h e  p o l i t i c a l ,  economic, 
t e chno log ica l ,  and s o c i a l  a s p e c t s  of energy development 
and d i s t r i b u t i o n .  Once developed, t hey  a r e  used i n  
u n i v e r s i t i e s ,  l i b e r a l  a r t s  c o l l e g e s ,  t e c h n i c a l  s choo l s ,  
and community co l l eges .  I n  FY 1976 and FY 1977, a  t o t a l  of 
$173,000 was spent  f o r  t h i s  program; t h e  u n i v e r s i t i e s  
c o n t r i b u t i n g  $30,000 of t h e  t o t a l .  

I n  August 1976, t h e  Energy Research and Development 
Adminis t ra t ion  funded a  p r o j e c t  t o  develop course  m a t e r i a l s  
i n  "Quality Assurance" f o r  t h e  des ign ,  f a b r i c a t i o n ,  and 
c o n s t r u c t i o n  of nuc lear  power p l a n t s .  These m a t e r i a l s  
have been used by c o l l e g e s  and u n i v e r s i t i e s  a t  t h e  under- 
g radua te  l e v e l  and were developed by North Caro l ina  S t a t e  
Univers i ty .  

7. Adult Education 

I n  t h e  process  of being developed a r e  two curr iculum 
p r o j e c t s  d i r e c t e d  t o  meet t h e ' n e e d s  of a d u l t  s t uden t s .  
The f i r s t  i s  a  home-study course  i n  t h e  i n s t a l l a t i o n  and 
maintenance of s o l a r  hea t ing  and cool ing  equipment f o r  
t e chn ic i ans  wi th  a i r  condi t ion ing  and plumbing s k i l l s .  
This  course  is  being developed, under c o n t r a c t  t o  DOE,  by 



t h e  Home Study I n s t i t u t e  of Columbus, Ohio, through t h e  
Sheet Metal and Air-Conditioning Cont rac tors  Nat ional  
Assoc ia t ion  (SMACNA) and t h e  Northamerican Heating and 
Air-Condit ion ing  Wholesalers Associa t i o n  (NHAW) , and is  
expected t o  begin i n  January 1978, a t  a cos t  of between 
$75  and $100. To ensure  a high r a t e  of completion, t h e  
Department of Energy p l ans  t o  e s t a b l i s h  an  outreach 
homework a s s i s t a n c e  program t o  be administered through 
f i v e  Nat iona l  Labora tor ies :  Lawrence Livermore Laboratory,  
Livermore Ca l i fo rn i a ;  Oak Ridge Na t iona l  Laboratory,  Oak 
Ridge, Tennessee; Brookhaven Nat iona l  Laboratory,  Upton, 
New York; Sandia Labora to r i e s ,  Albuquerque, New Mexico;. 
and B a t t e l l e  P a c i f i c  Northwest Laboratory,  Richland, 
Washington. The course  i s  designed t o  produce c e r t i f i e d  
s o l a r  hea t ing  and cool ing  technic ians .  

The second a d u l t  educat ion m a t e r i a l s  development p r o j e c t  
underway, descr ibed  above a s  v o c a t i o n a l / t e c h n i c a l  ma te r i a l ,  
is  t h e  "Energy Eff ic iency  Training f o r  Building Trades" 
being developed by t h e  American Assoc ia t ion  for Vocational 
I n s t r u c t i o n a l  Ma te r i a l s  of Athens, Georgia. These mate- 
r i a l s  w i l l  b e  used f o r  a d u l t  educa t ion  c l a s s e s  f o r  home- 
owners and f u t u r e  members of t h e  bu i ld ing  t r a d e s  a s  w e l l  
a s  f o r  h igh  schools  and post-secondary schools .  

I n  a d d i t i o n ,  an  energy f i l m  c a t a l o g  is  a v a i l a b l e ,  f r e e  of 
charge,  by w r i t i n g  t o  t h e  Department of Energy Film 
L ib ra ry ,  P.0. Box 62, Oak Ridge, Tennessee 37830. 

B. Background Information f o r  Teachers 

I n  1975, t h e  Federal  Energy Administrat ion supported p u b l i c a t i o n  
of a- three-volume work c o n s i s t i n g  of an Energy-Environment 
Source Book which cons ide r s  economic, s o c i a l ,  and environmental 
i s s u e s ;  an  Energy-Environment Ma te r i a l s  Guide which conta ins  
an ex tens ive  annotated b ib l iography and f i l m  l i s t  f o r  t eache r s  
and s tuden t s ;  and an Energy-Environment Mini-Unit Guide which 
inc ludes  classroom a c t i v i t i e s  f o r  Grades K-12. These m a t e r i a l s  
had been developed by NSTA under c o n t r a c t  with t h e  U.S. O f f i c e  
of Environmental Education. 

In  1977, t h e  Federa l  Energy Administrat ion supported t h e  
development of a five-volume s tudy  l i s t i n g  t i t l e s  and sources 
of energy educat ion by media f o r  use  i n  Kindergarten through 
12th grade e n t i t l e d  Energy Education   ate rials Inventory. The 
volumes inc lude  p r i n t  m a t e r i a l s ,  aud iov i sua l  m a t e r i a l s ,  14 mm 
f i l m s ,  k i t s  and games, and r e fe rence  sources.  A p r o j e c t  i s  
now underway t o  v e r i f y  and anno ta t e  t h i s  inventory.  



I n  1977, t h e  Energy Research and Development Adminis t ra t ion  
announced t h e  p u b l i c a t i o n  of Award Winning Energy Education 
A c t i v i t i e s  which con ta in s  10 energy-related l e a r n i n g  a c t i v i t i e s  
f o r  e lementary,  j u n i o r  h igh  and h igh  school  teachers .  Also 
made a v a i l a b l e  t h a t  same yea r  were 19 Fac t shee t s  f o r  t e ache r s  ' 

on a l t e r n a t i v e  energy sou rces  and conserva t ion ,  w r i t t e n  by t h e  
Nat iona l  Science Teachers Assoc ia t ion .  

C. General  Energy Information Avai lab le  t o  Schools Upon Request 

I n  a d d i t i o n  t o  m a t e r i a l s  s p e c i f i c a l l y  devkloped f o r  s choo l s ,  a  
. v a s t  number of book le t s ,  pamphlets, and p o s t e r s  have been 

made a v a i l a b l e ,  upon reques:, from t h e  Department of Energy 
and i t s  predecessors  t o  a l l  i n t e r e s t e d  i nd iv idua l s .  Many of 
t h e s e  r eques t s  f o r  in£ ormat ion  have been forwarded by t e a c h e r s  
and school  personnel .  From 1962 t o  1974, t h e  Atomic Energy 
Commission sponsored t h e  p r i n t i n g  and d i s t r i b u t i o n  of over 12 
m i l l i o n  copies  of 84 bookle t  t i t l e s  r e l a t i n g  t o  a tomic energy. 
During t h i s  t i m e ,  a  t o t a l  of 360,000 copies  of s i x  p o s t e r s  
were d i s t r i b u t e d  t o  school  l i b r a r i e s  and resource  c e n t e r s .  
The t o t a l  es t imated  c o s t  f o r  t h e  above m a t e r i a l s  was $1,247,063. 
From October 1974 t o  October 1977, the.Energy Research and 
Development Adminis t ra t ion  supported t h e  p r i n t i n g  and d i s t r i b u -  
t i o n  of over  6.5 m i l l i o n  book le t s  and pamphlets and 100,000 
copies  of t h e  Energy Hi s to ry  Chart .  The c o s t  of t h e s e  m a t e r i a l s  
is  es t imated  a t  $575,000. 



FISCAL YEAR 

AGENCY 

FEA 

ERDA 

FEA/ ERDA 

DOE 

TABLE V I I I  

DOE FUNDING FOR CURRICULUM MATERIALS * 

TOTAL 

TOTAL $2,248,000 

* 
Not included are materials not spec i f i ca l ly  designed for schools, 
but made available to  schools upon request from DOE or i t s  predecessors. 



I V .  Educational Spec ia l  Events 

Several  s p e c i a l  events  concerning energy educat ion have been 
sponsored by t h e  Department of Energy and i t s  parent  organiza t ions  
such a s  awards p re sen ta t ions  a t  I n t e r n a t i o n a l  Science & 
Engineering F a i r s ,  expense pa id  v i s i t s  t o  one of t h e  National  
Labora tor ies  f o r  Science F a i r  winners,  n a t i o n a l  c o n t e s t s  and 
competi t ions designed t o  encourage nation-wide p a r t i c i p a t i o n  by 
t eache r s  and s t u d e n t s  i n  t h e  c r e a t i o n  of innovat ive  energy p r o j e c t s ,  
a c t i v i t i e s  and e x h i b i t s ;  workshops, conferences and seminars; 
s p e c i a l  s t u d i e s  and surveys;  and s p e c i a l  v i s i t a t i o n  programs. It 
must b e  emphasized h e r e  t h a t  a l though DOE sponsors  many t echn ica l  
conferences,  those  descr ibed  below a r e  s p e c i f i c a l l y  concerned with 
education. 

A. I n t e r n a t i o n a l  Science & Engineering F a i r s  

The Energy Research and Development Administrat ion has 
continued t o  sponsor t h e  p re sen ta t ion  of awards t o  high school  
s t u d e n t s  a t  I n t e r n a t i o n a l  Science & Engineering F a i r s ,  f o r  
p r o j e c t s  demonstrating s c i e n t i f i c  exce l lence  i n  some energy- 
r e l a t e d  f i e l d ,  i n i t i a t e d  by t h e  Atomic Energy Commission i n  
1962. It has a l s o  continued t h e  po l i cy  of t h e  AEC of providing 
a l l  expense-paid t o u r s  t o  one of our Nat iona l  Labora to r i e s  f o r  
t h e  winners of t h e s e  sc i ence  f a i r s  and t h e i r  sc ience  teachers .  
I n  i t s  16 yea r  h i s t o r y ,  almost $100,000 has  been provided 
f o r  t h i s  event .  

B. Nat ional  Contes t s  and competi t ion 

Beginning i n  1975, t h e  Energy Research and Development 
Administrat ion has provided funds t o  he lp  support  n a t i o n a l  
engineering competi t ions he ld  by t h e  Student  Competitions on 
Relevant Engineering (SCORE), a s tudent  o rgan iza t ion  e s t ab l i shed  
i n  1971 t o  coord ina te  i n t e r c o l l e g i a t e  engineering competit ions.  
Thus f a r  ERDA has  funded two of t h e s e  competi t ions,  one i n  
1975 and t h e  o t h e r  i n  1977. The theme of t h e s e  competi t ions 
has been "Energy Resources Al te rna t ives"  which has  l e d  t o  t h e  
c r ea t ion  of a number of innovat ive  energy systems f o r  homes, 
farms and l i g h t  i ndus t ry  . 
In  a n a t i o n a l  con te s t  sponsored by the  Energy Research and 
Development Administrat ion i n  1976, elementary, j un io r  high,  
and high school  t eache r s  submitted classroom a c t i v i t i e s ,  used 
i n  teaching  an  energy lesson ,  t o  t h e  National  Science Teachers 



A s s o c i a t i o n ,  i n  Washington, D.C., as p a r t  of a cur r i cu lum 
development c o n t r a c t .  Ten t e a c h e r s  were s e l e c t e d  a s  winners  
by t h e  NSTA and r e c e i v e d  an expens'e-paid t r i p  t o  Washington t o  
ass'ist i n  t h e  m a t e r i a l s  development e f f o r t .  The winning 
a c t i v i t i e s  a r e  summarized i n  a b o o k l e t  e n t i t l e d  Award:.Winning 
Energy Educa t ion  A c t i v i t i e s  f o r  Elementary and High School  
Teachers  and is a v a i l a b l e  t o  t e a c h e r s  by w r i t i n g  t o  t h e  
Department of Energy, Nat ' ional  T e c h n i c a l  I n f o r m a t i o n  Cente r ,  
Oak Ridge,  TN 37830. 

F i -na l ly ,  two n a t i o n a l  c o n t e s t s ,  conducted by t h e  ABC o f  
American I n d u s t r y ,  Inc.  of Niagara  P a l l s ,  N e w  York, have been 
sponsored by t h e  Energy Research and Development A d m i n i s t r a t i o n  
f o r  t h e  1976-77 and 1977-78 s c h o o l  y e a r s .  The c o n t e s t s  
i n v o l v e  t h e  c r e a t i o n  of t e rm p r o j e c t s  by jun io r -h igh  s t u d e n t s  
r e l a t e d  t o  energy a c t i v i t i e s  found i n  a s t u d e n t  magazine 
d i s t r i b u t e d  by t h e  ABC of  American I n d u s t r y  Corpora t ion .  The 
p r o j e c t s  w i l l  be  judged by t h e  Corpora t ion  and awards w i l l  b e  
p r e s e n t e d  by t h e  Corpora t ion  a s  w e l l .  A t o t a l  of 2,700,000 
magazines have been d i s t r i b u t e d  t o  j u n i o r  h igh  s c h o o l s  through- 
o u t  t h e  c o u n t r y  f o r  t h e  s c h o o l  y e a r  1976-77, w i t h  an a d d i t i o n a l  
d i s t r i b u t i o n  o f  t h e  same number planned f o r  s c h o o l  y e a r  
1977-78. 

C. Conferences ,  Workshops, and Seminars  

S i n c e  January  1974, a t o t a l  of 17 "American Nuc lea r  S o c i e t y  
S tuden t  Conferences" have been sponsored by t h e  Department of 
Energy and i t s  p r e d e c e s s o r s ,  a t  a t o t a l  c o s t  of approx imate ly  
$48,500. The purpose  of t h e s e  confe rences  i s  t o  a c q u a i n t  
s t u d e n t s ,  f a c u l t y ,  i n d u s t r y  and government p a r t i c i p a n t s  w i t h  t h e  
latest  developments i n  n u c l e a r  energy and t o  d i s c u s s  o t h e r  
energy- ' re la ted i s s u e s  f a c i n g  t h e  coun t ry .  These . confe rences  a r e  
o rgan ized  by s t u d e n t  members of t h e  American Nuc lea r  S o c i e t y  
from v a r i o u s  b ranches  l o c a t e d  throughout  t h e  U.S. 

I n  May 1976, a s e r i e s  of f i v e  r e g i o n a l  seminars  w a s  conducted 
by t h e  Educa t iona l  T e s t i n g  S e r v i c e  of P r i n c e t o n ,  N e w  J e r s e y ,  
under a $86,500 c o n t r a c t  t o  t h e  F e d e r a l  Energy Admin is t ra t ion .  
The purpose  of t h e s e  meet ings  was t o  a s s e s s  t h e  need f o r  
improving energy e d u c a t i o n  i n  t h e  Nat ion 's  s c h o o l s .  T h i s  was 
ach ieved  by o b t a i n i n g  t h e  views of about  50 t e a c h e r s  a t  each 
seminar.  The p a r t i c i p a n t s  i n c l u d e d  cur r i cu lum s p e c i a l i s t s ,  
s c h o o l  a d m i n i s t r a t o r s  from e lementa ry ,  j u n i o r  and s e n i o r  h i g h  ' 

s c h o o l s  and u n i v e r s i t i e s ,  s ta te  and county depar tments  . o f  



educa t ion ,  and n a t i o n a l  educa t iona l  o rganiza t ions .  The 1 day 
seminars were he ld  i n  Po r t l and ,  Oregon; A t l an t a ,  Georgia; 
Chicago, I l l i n o i s ;  Boston, Massachusetts;  and D a l l a s ,  Texas. A 
r e p o r t  of t h e  proceedings i s  e n t i t l e d  Content Analysis  and 
I n t e r p r e t a t i o n  of F ive  Regional Hearings Conducted by t h e  
Educa t iona l  Tes t i ng  Se rv i ce  t o  Determine Current  S t a t u s  and 
Future  Needs of In-School Energy Education. This  r epo r t  is 
a v a i l a b l e  from t h e  O f f i c e  of Conservat ion and So la r  Appl ica t ions ,  
Marketing and Education Branch, Department of Energy, Washington, D.C. 
20545. 

I n  August 1976, t h e  Energy Research and Development 
Adminis t ra t ion cosponsored and funded t h e  "National Conference 
on Energy Education" i n  coopera t ion  wi th  t h e  League f o r  
Innovat ion  i n  Community Colleges .  The conference was hosted 
by t h e  Brookdale Community College of L i n c r o f t ,  New Je rsey .  
The o b j e c t i v e s  of t h e  conference were t o  a s s e s s  t h e  s t a t e  of 
energy educa t ion  i n  t h e   nation.'^ community co l l eges ;  t o  
develop a s e l e c t e d  b ib l iography  of a v a i l a b l e  educa t iona l  
m a t e r i a l s  r e l a t e d  t o  energy educa t ion  and app rop r i a t e  f o r  
community c o l l e g e / a d u l t  educa t ion  uses ;  and t o  dev i se  a p lan  
f o r  i n i t i a t i n g  more s i g n i f i c a n t  programs of energy educa t ion  
throughout t h e  nationwide community c o l l e g e  system. The 
outcomes of t h i s  conference a r e  summarized i n  a r e p o r t  e n t i t l e d  
A Na t iona l  Energy Education Curriculum Evaluat ion and Development 
Conference and i s  a v a i l a b l e  by w r i t i n g  t o  t h e  Nat iona l  Technical  
Information Serv ice ,  U.S. Department of Commerce, Sp r ing f i e ld ,  
V i rg in i a ,  22161. 

I n  October 1976, a conference was sponsored by t h e  Energy 
Research and Development Adminis t ra t ion  and t h e  American 
Assoc ia t ion  of Community and J u n i o r  Col leges  t o  d i s c u s s  t h e  
r o l e  of community and jun io r  co l l eges  i n  t r a i n i n g  t h e  manpower 
r equ i r ed  t o  implement t h e  Nation's expanding energy programs. 
Energy educa t ion  i s s u e s  were presented by pane ls  made up of 
s t a f f  members of community c o l l e g e s ,  energy-related i n d u s t r i e s ,  
l a b o r  o rgan iza t ions ,  and Federa l  and s t a t e  agencies .  The 
conference was a d i r e c t  r e s u l t  of a survey taken by t h e  
Manpower Development D iv i s ion  of Oak Ridge Associated U n i v e r s i t i e s ,  
under c o n t r a c t  t o  ERDA, i n  September 1975. The conference 
was he ld  i n  A t l an t a ,  Georgia. 

I n  November 1976, t h e  Energy Research and Development 
Adminis t ra t ion  sponsored a workshop t o  examine and explore  ways 
of s u c c e s s f u l l y  i n t e g r a t i n g  t h e  community c o l l e g e  system i n t o  
ERDA's conserva t ion  programs. The workshop was he ld  l a  



Chicago, I l l i n o i s  and was coordinated by t h e  Charles  County 
Community College of La P l a t a ,  Maryland. Twelve community 
c o l l e g e  educa tors  and twelve r e p r e s e n t a t i v e s  from ERDA p a r t i c i -  
pated. The ob jec t ives  of t h e  workshop were to :  

o Survey cu r ren t  community c o l l e g e  programs and p r o j e c t s  
i n  energy conserva t ion  

o I d e n t i f y  new p r i o r i t i e s  f o r  a c t i o n  

o Recommend s t r a t e g i e s  f o r  implementing t h e s e  p r i o r i t i e s  
i n  t h e  community c o l l e g e  context .  

Workshop p a r t i c i p a n t s  recommended t h a t  Community Colleges 
e s t a b l i s h  c l o s e  cooperat ion wi th  S t a t e  ~ n e r ~ y  ~ x t e n s i o n  
Serv ice  O f f i c e s ,  and t h a t  ERDA should u t i l i z e  t he  community 
c o l l e g e  system i n  implementing c i t i z e n  educat ion p r o j e c t s ,  and 

. p l a n  f u t u r e  workshops t o  s tudy  t e c h n i c a l  curriculum opt ions .  
The proceedings of t h i s  workshop a r e  sUrnmarized i n  a r e p o r t  
e n t i t l e d  Energy Conservation Workshop f o r  Community College 
Leaders and i s  a v a i l a b l e  f o r  $4.50 from t h e  Nat iona l  Technical  
Information Serv ice ,  U.S. Department of Commerce, 5285 Por t  
Royal Road, Sp r ing f i e ld ,  V i rg in i a  22161. It was a l s o  recom- 
mended t h a t  ERDA u t i l i z e  t h e  community c o l l e g e s ,  wi th  t h e i r  
l o c a l  base,  a s  a means of ob ta in ing  r eg iona l  i npu t s  t o  planning. 
As  a r e s u l t ,  two o t h e r  workshops have been he ld ,  hosted by 
community c o l l e g e s ,  i n  Southern C a l i f o r n i a  and West Vi rg in ia .  

I n  June 1977, ,a  conference was sponsored by t h e  Energy 
Research and Development Admfnistrat ion e n t i t l e d  "Education 
Confronts the.Energy Dilemma." The conference was he ld  i n  
Washington, D.C., t o  d i scuss  t h e  cha l lenges  of t h e  energy 
s i t u a t i o n  f o r  t h e  educa t iona l  community. Educators,  i n d u s t r y ,  
l a b o r ,  and pub l i c  i n t e r e s t  group r e p r e s e n t a t i v e s  pa r t i c ipa t ed .  
A r e p o r t  of t h e  proceedings i s  a v a i l a b l e  from the  U.S. Department 
of Energy, Technical  Information Of f i ce ,  P.O. Box 62, Oak 
Ridge, Tennessee 37830. 

The Energy Research and Development Administrat ion sponsored 
t h e  "Economics of Energy Workshop" conducted by t h e  Assoc ia t ion  
f o r  Un ive r s i t y  Business and Economic Research of Memphis, 
Tennessee, i n  August 1977. Held i n  Snowbird, Utah, t h e  
workshop 'presented a number of socio-economic and environmental 
i s s u e s  f o r  d i scuss ion  by u n i v e r s i t y  f a c u l t y  r e p r e s e n t a t i v e s ,  
wi th  a major emphasis being g iven  t o  t h e  examination of t h e  
e f f e c t s  of e l e c t r i c a l  power p l a n t s  on soc i e ty .  



I n  October 1977, a  workshop e n t i t l e d  "Energy Conservation 
Workshop-Training Requirements f o r  Technicians" was sponsored 
by t h e  Department of Energy t o  examine t h e  r e l a t i o n s h i p  
between t h e  Department of Energy and t h e  Community College f o r  
t r a i n i n g  s t u d e n t s  i n  energy conserva t ion  and energy-related 
t e c h n i c a l  s k i l l s .  This  workshop developed a  number of conclu- 
s i o n s  and recommendations p e r t a i n i n g  t o  community c o l l e g e s ,  
i ndus t ry  and government. A need f o r  c l o s e  communication and 
cooperat ion between i n d u s t r y  and educa t iona l  f a c i l i t i e s  was 
emphasized s o  t h a t  community c o l l e g e s  could provide t r a i n i n g  
t r u l y  responsive t o  t h e  s p e c i a l  needs of each community and 
thereby inc rease  t h e  o p p o r t u n i t i e s  f o r  t h e  placement of 
g radua tes  i n  energy-related , f i e l d s  . There were a l s o  s p e c i f i c  
recommendations f o r  curr iculum development and planning . 
a c t i v i t i e s  by DOE. It was t h e  gene ra l  consensus of t hose  
a t t e n d i n g  t h e  workshop, t h a t  c u r r e n t l y ,  t h e r e  is  no i d e n t i f i a b l e  
market t o  j u s t i f y  t h e  c r e a t i o n  of an energy conserva t ion  job 
category.  Consequently, i t  was suggested t h a t  requi red  
t r a i n i n g  f o r  e x i s t i n g  p ro fe s s ions  and t r a d e s  be expanded t o  
inc lude  energy-conservation concepts  and technologies .  The 
workshop took p l ace  i n  A t l a n t a ,  Georgia. 

I n  mid-December 1977, t h e  Department of Energy sponsored a  
workshop e n t i t l e d  "The F i r s t  Nat iona l  Workshop on Energy 
Ef f i c i ency  Education Through Technology Transfer"  i n  Washington, 
D.C. The primary goa l s  of t h e  workshop were: 1) t o  a s s e s s  t h e  
p o t e n t i a l  of cont inu ing  educa t ion  a s  a  means of i nc reas ing  t h e  
p ro fe s s iona l  s k i l l s  of eng inee r s  and s c i e n t i s t s  f o r  energy 
conserva t ion ,  2 )  t o .  make recommendations regard ing  educa t ion  
programs and p o l i c i e s  needed t o  encourage technblogy t r a n s f e r ,  
3) t o  i d e n t i f y  modes of i n d u s t r y ,  u n i v e r s i t y ,  p r o f e s s i o n a l  
s o c i e t y  and government coopera t ion  i n  t h i s  f i e l d .  The workshop 
was conducted by members of "Pro jec t  Proceed" of t h e  Massachusetts 
I n s t i t u t e  of Technology which is funded by NSF. They a r e  
c u r r e n t l y  developing cont inu ing  educa t ion  modules on energy 
e f f i c i e n c y  f o r  p r a c t i c i n g  engineers .  

D. Spec i a l  S t u d i e s  

I n  May 1976, t h e  Energy Research and Development Adminis t ra t ion  
i n i t i a t e d  a  c o n t r a c t  w i th  t h e  American Soc ie ty  f o r  Engineering 
Education (ASEE) t o  conduct a  s tudy  f o r  t he  purpose of developing 
a  p lan  f o r  i n s t i t u t i n g  a  comprehensive program of s c i e n t i f i c  
educat ion and t r a i n i n g  t o  suppor t  non-nuclear energy technologies .  
Information on t h e  manpower requirements  and educa t iona l  and 



t r a i n i n g  needs  of e n g i n e e r s ,  s c i e n t i s t s ,  t e c h n o l o g i s t s ,  
t e c h n i c i a n s  and o t h e r  t e c h n i c a l  p e r s o n n e l ,  t o  meet t h e  non- 
n u c l e a r  energy- re la ted  g o a l s  of t h e  Uni ted  S t a t e s ,  was g a t h e r e d  
and examined by a  10-member t a s k  f o r c e  comprised of ASEE 
members. The p l a n  h a s  been p u b l i s h e d  a s  an  ERDA document 
e n t i t l e d  A Proposed P l a n  f o r  Educa t ion  and T r a i n i n g  i n  Non- 
Nuclear  and Nuc lea r  Energy Technolog ies  and is a v a i l a b l e  from 
t h e  N a t i o n a l  T e c h n i c a l  I n f  ormat ion S e r v i c e ,  Department of 
Commerce, S p r i n g f i e l d ,  V i r g i n i a  2216 1. 

I n  November 1976, Navarro Col lege  of Cors icana ,  Texas,  was 
c o n t r a c t e d  by t h e  Energy Research and Development A d m i n i s t r a t i o n  
t o  conduct a  r e s e a r c h  program e n t i t l e d  "Assessment of t h e  Need 
f o r  Developing and Implementing T e c h n i c a l  and S k i l l e d  Worker 
T r a i n i n g  f o r  t h e  S o l a r  Energy Indus t ry . "  The t a s k s  performed 
under t h i s  r e s e a r c h  program i n c l u d e d  t h e  su rvey ing  of s o l a r  
h e a t i n g  and c o o l i n g  equipment used by ERDA, NASA and p r i v a t e  
i n d u s t r y ;  t h e  reviewing of e x i s t i n g  consumer demand s t u d i e s  t o  
f o r e c a s t  manpower requ i rements ;  and conduc t ing  a  s k i l l s  s t u d y  
t o  de te rmine  t h e  t y p e  of a s s o c i a t e  degree - leve l  cur r i cu lum 
r e q u i r e d  t o  t r a i n  s o l a r  t e c h n i c i a n s .  

The Energy Research and Development A d m i n i s t r a t i o n  funded a  
p r o j e c t  i n  August 1977, a t  t h e  U n i v e r s i t y  of Pennsy lvan ia ,  t o  
a n a l y z e  e x i s t i n g  and planned energy management academic programs 
i n  o u r  c o l l e g e s ,  u n i v e r s i t i e s  and community c o l l e g e s .  A 
summary of t h e  p r i n c i p a l  f e a t u r e s  of each program and a n  
a n a l y s i s  of t h e  competence and s k i l l s  of g r a d u a t e s  from t h e s e  
programs w i l l  b e  p u b l i s h e d  i n  a r e p o r t  expec ted  t o  b e  completed 
i n  August o f  t h i s  year .  

Three  s t u d e n t s  from t h e  Worcester  P o l y t e c h n i c  I n s t i t u t e  conducted 
a  6-week s t u d y  (based  on t e l e p h o n e  i n q u i r i e s )  i n  September 
1977, t o  e v a l u a t e  t h e  c u r r e n t  employment of former  p a r t i c i p a n t s  
i n  t h e  1973 and 1974 Univers i ty -Labora to ry  Coopera t ive  Program 
and t h e  Graduate  T r a i n e e s h i p  Program. The purpose  of t h i s  s t u d y  
was t o  de te rmine  whether  t h e  p a r t i c i p a n t s  i n  t h e s e  programs were 
s u b s e q u e n t l y  employed i n  energy- re la ted  f i e l d s  more o r  l e s s  
f r e q u e n t l y  t h a n  n o n p a r t i c i p a t i n g  s c i e n t i s t s  and e n g i n e e r s  f o r  
t h e  same per iod .  The r e s u l t s  of t h e  s t u d y  showed t h a t ,  on a  
n a t i o n a l  b a s i s ,  U n i v e r s i t y  T r a i n e e s  and Labora to ry  Graduates  
e n t e r  e n e r g y - r e l a t e d  f i e l d s  much more f r e q u e n t l y  t h a n  o t h e r  
s c i e n t i s t s  and e n g i n e e r s .  



E. V i s i t i n g  S c i e n t i s t s  Program 

The V i s i t i n p  S c i e n t i s t s  Propram was fo rmula ted  by t h e  AEC i n  
1957 f o r  t h e  purpose  of p r o v i d i n g  u n i v e r s i t i e s ,  c o l l e g e s  and 
h i g h  s c h o o l s  w i t h  t h e  o p p o r t u n i t y  of i n v i t i n g  d i s t i n g u i s h e d  
s c i e n t i s t s  t o  t h e i r  campuses t o  d e l i v e r  l e c t u r e s  and conduct 
d i s c u s s i o n s  i n  t h e  a r e a s  of energy  and environmental/biomedical 
r e s e a r c h .  Funded by t h e  AEC and subsequen t ly  ERDA, t h e  
program i s  a d m i n i s t e r e d  by t h e  American I n s t i t u t e  of B i o l o g i c a l  
Sc iences  of A r l i n g t o n ,  V i r g i n i a .  The o b j e c t i v e s  of t h e  
program a r e  t o  p r o v i d e  c u r r e n t  s c i e n t i f i c  and t e c h n i c a l  
i n f o r m a t i o n  t o  t h e  academic community; t o  o f f e r  c a r e e r  guidance 
and c o u n s e l i n g  t o  f a c u l t y  and s t u d e n t s  and t o  b u i l d  a g r e a t e r  
awareness and unders tand ing  of energy ,  environmental  and . 
biomedica l  i s s u e s .  A t o t a l  of $530,353 was provided by t h e  
AEC and ERDA t o  fund t h e  program. 



V. F a c i l i t i e s  Support 

The Department of Energy and i t s  predecessors  have provided suppor t  
t o  educa t iona l '  f a c i l i t i e s  throughout t h e  count ry  i n  t h e  fol lowing 
four  ways: A) by main ta in ing  t h e  ope ra t i on  of nuc lear  r e a c t o r s  
housed a t  c o l l e g e s  and u n i v e r s i t i e s ,  B) by provid ing  funds f o r  t h e  
i n s t a l l a t i o n  of s o l a r  e l e c t r i c ,  s o l a r  hea t ing  and cool ing,  and 
s o l a r  ho t  water systems i n  school  b u i l d i n g s ,  C) by sponsoring t h e  
development and implementation of school  energy conserva t ion  
programs, D) by providing used energy-related l a b o r a t o r y  equipment 
t o  co l i eges  and u n i v e r s i t i e s .  

A. Reactor  Sharing and Fuel  Ass i s t ance  Program 

I n  o rde r  t o  provide support  t o  s t u d e n t s  and f a c u l t y  engaged i n  
r e sea rch  and t r a i n i n g  i n  t h e  nuc lear  f i e l d ,  t h e  Atomic Energy 
Commission e s t a b l i s h e d  t h i s  program i n  1967. Under t h i s  
program, u n i v e r s i t i e s  and c o l l e g e s  r e c e i v e  f i n a n c i a l  a s s i s t a n c e  
i n  o rde r  t o  ope ra t e  nuc lear  r e a c t o r s  which a r e  used a s  r e sea rch  
and teaching  t o o l s .  The u n i v e r s i t i e s  r e c e i v e  support  i n  t h e  
fo l lowing  ways: 

(1) f u e l  a s s i s t a n c e ,  which i s  f o r  t he  a c t u a l  f a b r i c a t i o n  
c o s t  of t h e  f u e l ;  ( 2 )  r e a c t o r  sha r ing ,  i n  which a  p o r t i o n  
of t h e  ope ra t i ng  c o s t  of a  hos t  i n s t i t u t i o n  is provided 
when i t  s h a r e s  i t s  r e a c t o r  w i th  neighboring i n s t i t u t i o n s ;  
( 3 )  spent  f u e l  shipment,  i n  which s p e c i a l  arrangements a re  
made t o  provide f o r  t h e  shipment of t h e  r a d i o a c t i v e  spen t  
f u e l  t o  a  DOE l a b o r a t o r y  f o r  reprocess ing ;  (4 )  l o s s e s  
reprocess ing  of heavy water ,  which has  been loaned t o  t h e  
r e a c t o r  ope ra to r s  f o r  f l u x  enhancement o r  f o r  s p e c i a l  
experiments;  and (5) t h e  l oan  o r  g r a n t  of neutron sources  
o r  t h e  p rov i s ion  of uranium f o r  s u b c r i t i c a l  f a c i l i t i e s .  

1. Fuel Supply and Fab r i ca t i on  

I n  a d d i t i o n  t o  supplying enr iched  uranium a t  no c o s t  f o r  
use,  burnup o r  reprocess ing ,  i t  was t h e  po l i cy  of AEC and 
ERDA t o  provide f o r  t h e  f u e l  f a b r i c a t i o n  c o s t s  of t h e  
u n i v e r s i t i e s  t o  t h e  e x t e n t  they a r e  used f o r  t eaching  and 
academic research .  A pro r a t a  s h a r e  of t h e s e  c o s t s  is  
borne by any i n d u s t r i a l  p r o j e c t s  a t  t h e  r e a c t o r s .  The 
demand f o r  f u e l  v a r i e s  wi th  t h e  power l e v e l  and t h e  t i m e  of 
ope ra t i on ,  and s i n c e  t h i s  v a r i e s  from one i n s t i t u t i o n  t o  
another ,  t h e  r e f u e l i n g  requirements  of an i n d i v i d u a l  



r e a c t o r  may be  from two o r  t h r e e  t imes per  yea r ,  t o  once i n  
s e v e r a l  yea r s .  

2. Reactor  Sharing 

The r e a c t o r  sha r ing  programs provide funds t o  de f r ay  a  
p o r t i o n  of t h e  ope ra t i ng  c o s t s  when t h e  u n i v e r s i t y  r e a c t o r  
is  shared wi th  neighboring i n s t i t u t i o n s .  Under sha r ing ,  a  
neighboring i n s t i t u t i o n  may b r ing  a  c l a s s  f o r  a  1 day v i s i t  
o r ,  i n  o t h e r  c a s e s ,  a  r e sea rch  group may come t o  t h e  
r e a c t o r  with t h e i r  equipment, s e t  up and s t a y  f o r  a  mat te r  
of s e v e r a l  days o r  even s e v e r a l  weeks. 

3.  Spent Fuel  

As p a r t  of i t s  a s s i s t a n c e  t o  u n i v e r s i t i e s  f o r  t h e i r  f u e l  
c y c l e  c o s t s ,  DOE provides  funds f o r  t he  shipment of spen t  
f u e l  t o  a  reprocess ing  site. Fuel is "spent" when t h e  
burnup of U-235 i s  such t h a t  an element can no longer  be 
used i n  t h e  r e a c t o r .  Shipment of t h e  spent  f u e l  r e q u i r e s  
s p e c i a l  handl ing and t h e  use of l a r g e  casks which have t h e  
approva l  of t h e  Nuclear Regulatory Commission. There a r e  a  
l i m i t e d  number of such casks a v a i l a b l e  and they. have t o  be  
scheduled cons iderab ly  i n  advance f o r  shipment of spen t  
f u e l  from t h e  u n i v e r s i t y  t o  t h e  app rop r i a t e  DOE si te.  This  
p a r t  of t h e  program provides  f o r  the  a c t u a l  c o s t  of l e a s i n g  
t h e  cask,  ob t a in ing  the  necessary  l i c e n s u r e ,  and f o r  
shipping i t  t o  t h e  reprocess ing  or  s t o r a g e  site. 

4. Heavy Water 

Heavy water is  provided t o  some u n i v e r s i t i e s  f o r  c e r t a i n  
types  of experiments and f o r  f l u x  enhancement. The heavy 
water  is provided ou t  of t h e  Savannah River  Operat ions 
O f f i c e  and t h e  heavy water  is shipped back t o  Savannah 
River  on completion of i t s  use f o r  reprocessing.  The 
program pays f o r  any l o s s e s  t h a t  have been incur red  i n  t h e  
use of t h e  heavy water  and a l s o  f o r  t h e  c o s t  of reprocess ing .  
There have been problems i n  e s t ima t ing  c o s t s  f o r  t h i s  
a c t i v i t y  because it i s  d i f f i c u l t  t o  p r e d i c t  t h e  a c t u a l  
l o s s e s  from t h e  use of t h e  heavy water.  

5. Ma te r i a l s  Loans and Grants  

Under t h i s  p a r t  of t h e  program, neut ron  sources  a r e  made 
a v a i l a b l e  e i t h e r  on loan  o r  a r e  'granted t o  t h e  i n s t i t u t i o n s ,  



depending on t h e  a c t u a l  v a l u e  of t h e  source .  Uranium i s  
a l s o  made a v a i l a b l e ,  on a  load  b a s i s  f o r  use  i n  s u b c r i t i c a l  
f a c i l i t i e s .  The i n s t i t u t i o n  pays whatever  c h a r g e s  may b e  
n e c e s s a r y  f o r  shipment and f o r  h a n d l i n g  of t h e s e  m a t e r i a l s .  

TABLE I X  

REACTOR SHARING AND FUEL ASSISTANCE COSTS 

FISCAL YEAR COMBINED TOTAL OF FUEL ASSISTANCE & REACTOR SHARING COSTS 

TOTAL $ 4,737,406 

B. I n s t a l l a t i o n  of S o l a r  Hea t ing  and Cool inp Systems 

S i n c e  t h e  S o l a r  c eat in^ and Cool ing Demonstra t ion Act became a 
r e a l i t y  i n  1974, a  t o t a l  of 40 e d u c a t i o n a l  f a c i l i t i e s  have 
been s e l e c t e d  by t h e  * ~ n e r ~ ~  Research and Development Administra-  
t i o n  t o  u t i l i z e  s o l a r  h e a t i n g  and c o o l i n g  equipment .wi th  a n  
e s t i m a t e d  t o t a l  fund ing  of $14.3 m i l l i o n .  The purpose  of t h e  
S o l a r  Hea t ing  and Cool ing Demonstra t ion Program i s  t o  test and 
demons t ra te  t h e  u s e f u l n e s s  of s o l a r  h e a t i n g  and c o o l i n g  sys tems  
i n  r e s i d e n t i a l ,  commercial, and n o n - r e s i d e n t i a l  b u i l d i n g s .  

Below i s  a  l i s t  of t h e  e d u c a t i o n a l  f a c i l i t i e s  invo lved  and 
examples o f  t h e  b u i l d i n g , t y p e s ,  p r o j e c t  d e s c r i p t i o n s ,  c o s t s ,  
schemat ics ,  and o p e r a t i o n  d a t e s  of some of t h e  s c h o o l s  chosen 
as demons t ra t ion  s i t e s :  



TABLE X * 

SOLAR HEATING AND COOLING OF EDUCATIONAL FACILITIES 

STATE BUILDING TYPE LOCATION SOLAR APPLICATIONS 

Arizona High School Tempe, Arizona 

C a l i f o r n i a  Elementary School I r v i n e ,  C a l i f o r n i a  
High School San Diego, C a l i f o r n i a  
Elementary School San J o s e ,  C a l i f o r n i a  

Colorado Elementary School . Aurora, Colorado 
School f o r  T r a i n a b l e  

Retarded Lakewood, Colorado 

F l o r i d a  Elementary School Coral  Gables,  F l o r i d a  

Georgia Elementary School A t l a n t a ,  Georgia 

Hawaii School Honolulu,-Hawaii  

'I 11 i n o i  s High School St .  Char les ,  I l l i n o i s  

Ind iana  Class  room/Lab . Fac. Gary, Ind iana  
School Gymnasiums C l a r k s v i l l e  , Iqd iana  

I ova Recrea t ion  Center  
Sca t  tergood School 
Elementary School 

West Branch, Iowa 

Marion, Iowa 

ERDA FUNDING 

$ 692,100 

* Amounts Accurate a s  of 212117.8; Amounts Subj.ect . to Change Pending Programmatic Revis ions .  



TABLE X (Continued) 

STATE BUILDING TYPE LOCATION SOLAR APPLICATION'S 

Kansas Sc hoo 1 Gypsum, Kansas H, HW 

'Lou i s iana  F i e l d  House Baton Rouge, Lousiana H, HW 
Lou is iana  S t a t e  

U n i v e r s i t y  

Maryland . Elementary School Cockeysvi l le  , Maryland 
Elementary School Timopium, Maryland 
Campus Bui ld ings ,  Germantown, Maryland 
Montgomery Col lege  

Massachuset ts  School Boston, Massachusetts  H 
Educat ional  F a c i l i t y  Amherst, Massachusetts  H, C ,  HW 
Hampshire Col lege  

Michigan College/Residence H a l l  Cedar Spr ings ,  Michigan H ,  HW 
Elementary School Troy, Michigan H, HW 

Minnesota J u n i o r  High School Brooklyn Center ,  Minnesota H, HW 
Bookstore,  U n i v e r s i t y  Minneapolis ,  Minnesota H, C ,  IiW 

of Minnesota 
P u b l i c  Planetar ium,  Hibbing , Minnesota H 

Hibbing Cornunity 
Col lege  

Missour i  V i s i t o r  Center,  
Stephens Col lege  

Columbia, Missour i  

ERDA FUNDING 

$ 181,411 

258,225 I I 

** DOE Funded; Design Only 



TABLE X (Continued) 

STATE BUILDING TYPE LOCATION SOLAR APPLICATIONS 

New Hampshire Chemistry Lab, Durham, New Hampshire H,  HW 
U n i v e r s i t y  of New 
Hampshire 

New J e r s e y  Auditor ium/Classroom Basking Ridge, New J e r s e y  

New ~ e x i c o '  Elementary School Gal lup,  New Mexico 
Of f i ce /Labora to ry  Las Cruces,  New Mexico 

New' Mexico S t a t e  
U n i v e r s i t y  

New York Educat ional  Bui ld ing B a l l s t o n  Spa, New York 

Ohio Educational/Admin. s1dg. Columbus, Ohio 
Columbus Techn ica l  
I n s t i t u t e  

South Dakota High School S p e a r f i s h ,  South Dakota 
1 - 

Texas Energy P l a n t ,  San Antonio,  Texas 
T r i n i t y  u n i v e r s i t y  

V i r g i n i a  Vocat ional  School Leesburg, V i r g i n i a  
School Warrenton, V i r g i n i a  

HW 
I-? 

ERDA FUNDING 

$ 192,156 

*** For Eva lua t ion  Ins t ruments  Only 



TABLE X (Continued) 

STATE BUILDING TYPE LOCATION SOLAR APPLICATIONS 

West Virginia School Charles Town, West Virginia H, C 
Educational/Conference Bethany, West Virginia H, 

Center 
Bethany College 

Wisconsin Elementary School Howards Grove, Wisconsin H 

TOTAL 

ERDA FUNDING 



I PROJEm INFORMATION 

I OwnerIBuildw: City of Boston (Dorchester) 
I Contractor: General Electric Company 
I Operational Date: March 1974 
1 Total Estimated DOE Funds: $594,000 

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

I Location: Boston (Dorchester], Massachusetts 

i Latitude: 42.4O N 
Climatic Data 

Degree Days Heating 5621 Cooling 661 
Avg. Temp. (O F) Winter 42.3 Summer 70.9 
Avg. Insol. (Lyld) Winter 248 Summer 479 

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

Tvw: Licluid flat-plate 
~ r e a  (sq. hj: 4,600 
Manufacturer: General Electric Company 

Storage 
Type: Water 

I\ capacity: 2,000 p l ~ ~ o r a  
Auxiliary System Type: Elect& 

PROJECT DESCRIPTION 
In 41 days this 144 collector, rooftop salar heating system was designed, fabricated, and 
installed on the Grover Clmland School in Boston under National Science Foundation 
sponsorship. This was followed by an operation and cvaluation'period during which the 
system provided about 50% of the heating nee& for the 21000 sq. ft. area of the school. 
!n the fall of 1974, the system provided all  the heat until early December, when it was 
discovered that the conventional electric i c t  heatinghad been inadvertently left off 
following summer servicing. Early in 1976, the system was refurbished, the control syo 
tem simplified, and tlie ethylene glycol heat transfer fluid replaced with silicone d. Since 
then, the system has perforimd ml l  in a fully automatic mode without maintenance. Ine 
city of Boston accepted owaership of the installation in 1977. 



OwnerIBuilder: Baltimore County 

Contractor: AAI Corporation 
Operatonal Date: March 1974 (heating); May 1975 (cooling) 
Total Estimated DOE Funds: $1,151,020 

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

Location: Timonium, Maryland 
Latitude: 39.5" N 

Climatic Data 
Degree Days Heating '4729 Cooling 1108 
Avg. Temp. (" F Winter 45.9 Summer 73.1 
Avg. Insol. (Lyld) Winter A 288 Summer 488 

SOLAR ENERGY SYSTEM 
Application Heating 50% Coolinq ,/ Hot Water 0% 

Collector 
Type: Liquid flat-platelreflector 
Area (sq. ft . )  : 4,25015,300 
Manufacturer: AAI Corporation 

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

Auxiliary System Type: Oil boiler 

"ROJECT DESCRIPTION 
This project provided for the design, fabrication, and installation of a retrofit saIar 
heating and cooling system for one wing of the Timonium Elementary School. 
3 e  solar system consists of liquid honeycomb construction flat-plate collectors 
w?th fixed mirrors, hot and cold storage tank, and a 150-ton York absorption chiller. 
"'wo principal modifications were made. A cooling tower was added and a conden- 
z ~ t c  drain line was run to convectors in the classrooms. W s  was the first school 
in the U.S. to have solar heating and cooling. The project also called for studies of 
the feasibility of installing systems similar to this in other buildings. 



n3C)JECTPJFORMAT10N 
Owner/Builder: Osseo School District 

Contractor: Honeywell, lnci 
Operational Date: April 1974 
Total Estimated DOE Funds: $509,633 
Building 

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

Location: Brooklyn Center, Minnesota 
Latitude: 45.1°N 
Climatic Data 

Heating 8159 Cooling 585 
Avg. Temp. ( O F )  Winter 35.6 Summer 69.7 

01. (Ly/d) ' Winter 269 Summer 516 

SC)LAR ENERGY SYSTEM 
Application Heating 54% Cooling 0% Hot Water 21% 
Collector 

Type: Liquid flat-plate 

I 
Area (sq. it.): 5,OQO 
Manufacturer: Honeywell, Inc. 

Storage 
Type: Ethylem gfycol water solution 
Capacity: 3,00 gdlom . 

Auxiliary System Type: Gas fired boiler, 
I 
/ PROJECT DESCRIPTION 
I 

This project provides for ~ &xi@, instahtioo, and tasting of a solar energy -81 for 
the North View Juniot- H$gh §@pol. The system meets a part of the *pa& and hot 'arater 

' ?' J. heating requirements of the &ool's indoor swimming pool. During the lBnt year of 
system operation, the perfomanoc of the e r n  was dmted, anda heat oxchanger was 
installed in the dmm@g poal's ndrculation Wem. The Tedlar film m one=&& of ths 
collectom was replaced with a secoliddantireflective cover $ass, and collector psrf~mmcc 
has been ntvatuated Wdes rsduoing merp;y mmunptitm, thls ryaertl r h d d  provide 
useful data on solar conectim and system performance. The data can be used iq &@ping 
sin3ar svsicms for other schools Pnil in futaq,repch and dc~blopmmt work. 

35, - 



~wner/~uilder: Fauquier County 

Contractor: InterTechnology Solar Corporation ( ITSC) 

Operational Date: February 1978 
Total Estimated DOE Funds: $268,666 
Building 

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

Location: Warrenton, Virginia 
Latitude: 38.9" N 

Climatic Data 
Degree Days Heating 4217 Cooling 1330 
Avg. Temp. (OF) Winter 43.1 Summer 70.0 
Avg. I nsol. ( Lyld) Winter 269 Summer 489 

SOLAR ENERGY SYSTEM 
Application Heating 60% Cooling 0% Hot Water 0% 

Collector 
Tvve: Liauid flat- late 
Area (sa.ft.1: 1,600 
Manufacturer: InterTechnology Solar Corporation 

Storage 
Type: Water 
Capacity: 10,000 gallons 

Auxiliary System Type: Electric, oil 

PROJECT DESCRIPTION 
'Ihis project aimed at determining whether solar energy could supply a substantial part 
of the heating requirements of a school, at estimating the cost of installing and main- 
taining such a system, and at determining the savings ir fuel that would be realized from 
its installation. The system was developed and became operational early in 1974. Since 
that time it has supplied all heating requirements of the 5 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 twelve days without sunlight. The 
or'.ginal solar collectol constructed for this project consisted of 2540 sq. ft. of collec- 
tor surface. the collector modules being assembled on a support structure measuring 
! 16 ft by 26 ft. For the refurbishment, 1600 sq. ft. of ITSC's Solar Mark 111 collectors 
w!th black chrome coating are being used in place of the original collector. 



I n  September 1976, funds were provided by t h e  Enetgy Research 
and Development Administration t o  bu i ld  an educatiopal  f a c i l i t y .  
khown as t h e  Upland H i l l s  Ecological Awaswess Ce~ter. The 
purpose of t h e  Center is t o  demonstrate " n ~ p 0 1 1 u t i n ~ ' ~  forms of 
energy such ds s o l a r  energy f o r  water and space"hgp&e%ng, wind 
power f o r  e l e c t r i c i t y  and methane f o r  auxilf-ary f d e l -  The 
Center is located i n  Oxford, Michigan, and olperates i n  conjunction 
H t h  t h e  Upland H i l l s  Farm Sehool, a small  privaFe grade school 
which emphasizes environmental, energy a d  con;~~eWation pr inciples .  

IN addieion t o  t h e  s o l a r  heattng and cooling af school buildings,  
tha Energy &search and Developinent ~ d m i n i i t r a t i o n  anrtouaced, 
i n  phe summer of 1977, planohto i n s t a l l  photovoltaic s o l a r  
c e l r s  f o r  t h e  Miss iss ippi  County Community College of Blythevil le ,  
Arkansas. These s o l a r  cells a r e  designed t o  con%ert sunl ight  
i n t o  e l e c t r i c i t y -  

The s o l a r  c e l l  a r ray ,  s imi la r  t o  those used t o  provide e l e c t r i c a l  
power f o r  many of t h e  Nationc@ spacecraf t ,  w i l l  be t h e  l a r g e s t  
photovoltaic system ever assembled and w i l l  have an expected 
peak output of 250,000 w a t t s .  

I n  addi t ion  t o  e l e c t r i c i t y ,  t h e  50,000-square foo t  building 
w i l l  use the  sun f o r  space and hot  water heating and w i l l  
employ a v a r i e t y  of new energy conservation fea tures .  

The solar-powered f a c i l i t y  is scheduled f o r  operat ion i n  mid-1979. 
The t o t a l  DOE funding f o r  t h i s  p ro jec t  is  estimated at $6.3 
mi l l ion  with an  addst ional  $2-5 mil l ion  being ra i sed  by ~ s e i s s i p p i  
County f o r  the  const ruct ion of t h e  new building. 

I n  addi t ion  t o  t h e  s o l a r  c o l l e c t o r  system, t h e  Blythevi l le  
College w i l l  a l s o  test a new type of advanced s torage  b a t t e r y  
t o  provide e l e c t r i c i t y  f o r  the  school during inclement weather 
o r  a t  n igh t -  The s torage  system is being developed by GEL, 
Inc - ,  a small company based i n  North Carolina- The b a t t e r i e s  
w i l l  be charged with e i t h e r  excess e l e c t r i c i t y  produced by t h e  
s o l a r  c e l l s  o r  e l e c t r i c i t y  supplied by a l o c a l  u t i l i t y  during 
periods of low demand. 

The classroom bui ld ing w i l l  a l s o  use  both a r c h i t e c t u r a l  and 
landscaping fea tu res  t o  minimize energy use-  Thick wal ls ,  
s p e c i a l  insu la t ion ,  novel l i g h t i n g  techniquee, windows of 



t i n t e d  g l a s s ,  and e a r  then windbreaks w i l l  be  incorpora ted  i n t o  
t h e  b u i l d i n g  p r o j e c t .  Classes  and a c t i v i t i e s  w i l l  be coordi-  
na ted  by computers t o  minimize t h e  need f o r  energy. Heaviest  
workloads would be  scheduled during t h e  morning and evening 
hours.  

M i s s i s s i p p i  County Community College a l s o  proposes t o  e s t a b l i s h  
a 2-year degree program t o  t r a i n  s o l a r  engineer ing  t echn ic i ans  
through "hands-on" use and maintenance of t h e  co l lege ' s  s o l a r  
equipment. 

C. Implementation of Conservation Programs 

I n  an e f f o r t  t o  c u r t a i l  t h e  i nc reas ing  c o s t s  of energy use  i n  
our Nation's schools  (See Table  X I I ) ,  t h e  Federal  Energy 
Adminis t ra t ion  supported t h e  development of t h e  Pub l i c  School 
Energy Conservation Serv ice  (PSECS) i n  1974, a t  a c o s t  of n e a r l y  
$300,000. The s e r v i c e ,  developed and conducted by t h e  Educat ional  
F a c i l i t i e s  Labora to r i e s ,  Inc.  (EFL) of Menlo Park,  C a l i f o r n i a ,  
i s  designed t o  he lp  schools  d e f i n e  where and how they  can save 
energy. The t a b l e  below, prepared by t h e  Em, shows t h e  
p o t e n t i a l  n a t i o n a l  energy sav ings  i n  energy use  i n  our  elemen- 
t a r y  and secondary schools  based on the  1975-1976 school  year  
i f  PSECS g u i d e l i n e s  a r e  followed: 

TABLE X I  

Est imated Savings i n  E l e c t r i c i t y ,  Fue l ,  and D o l l a r s  Achieved 
by Operat ing a l l  U.S. Pub l i c  Elementary and Secondary Schools 
a t  PSECS Guide l ine  

Savings i n  Mi l l i ons  

E l e c t r i c i t y  - Fuel  

No. of T o t a l  
Level  Schools kwh $ Therms $ Savinps 

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

Secondary 24,730 7,116 213.5 916.7 183.3 396.8 

T o t a l  85,354 10,610 $318.3 1,738.0 $347.6 $665.9 

Note: The fol lowing c o s t s  were used: E l e c t r i c i t y  $0.03/kwh, 
Fuel $0.2O/Therm. 
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NATIONAL EDUWl'lON ENERGY COST 
( i n  $ M i l l i o n s )  

3 ,451  
1 > 

3,199 . 

2,465 

+ 
HIGHER EDUCATIC N 

1,324 
1 ,859  

t 
.- 1 , 5  75 

1 .  

572 

. 

'1 

TABLE X I 1  

EN'ERGY COST P W  PUPIL FOR 
ELEMENTARY AND SECONDARY 

HIGHER EDUCATION 



PSECS Guide l ines  recommend t h e  implementation of conserva t ion  
measures f o r  each school  based on a  computerized energy a u d i t  
of each school  bu i ld ing .  

Schools i n t e r e s t e d  i n  t h i s  s e n r i c e  should w r i t e  to:  Educat ional  
F a c i l i t i e s  L a b o r a t o r i e s ,  Inc. ,  3000 Sand H i l l  Road, Menlo Park,  
C a l i f o r n i a  94025. The f e e s  f o r  t h i s  s e r v i c e  a r e  $30 f o r  
elementary schools  and $50 f o r  secondary schools .  

I n  1975, t h e  Federa l  Energy Adminis t ra t ion provided $121,000 t o  
suppor t  t h e  "Chicago P ro j ec t "  which was conducted by t h e  S t a t e  
of Minnesota Energy Agency us ing  t h e  PSECS computerized energy 
a u d i t  i n  60 school  bu i ld ings  i n  Michigan, I l l i n o i s ,  Wisconsin, 
Ohio and Indiana.  

Conservat ion Workshops 

From September 1976, t o  January 1977, 20 energy-conservation 
workshops were sponsored by t h e  Federal  Energy Adminis t ra t ion,  
a t  a  c o s t  of $215,000 t o  provide  t e c h n i c a l  a s s i s t a n c e  t o  school  
p l a n t  managers and bus iness  o f f i c i a l s  f o r  energy management i n  
pub l i c  and u n i v e r s i t y  f a c i l i t i e s .  The workshop m a t e r i a l s  
produced by t h e  workshops have been made a v a i l a b l e  t o  t h e  
S t a t e  Energy Off i c e s .  

ASSA Ten Schools P r o j e c t  

~ e g i n n i n ~  i n  t h e  summer of 1977, under t h e  sponsorship of 
t h e  Energy Research and Development Adminis t ra t ion,  10 elemen- 
t a r y  school  bu i ld ings  a r e  being modified f o r  t h e  i n s t a l l a t i o n  
of energy-saving measures such a s  added i n s u l a t i o n ,  b o i l e r  
improvements, adjustments  i n  v e n t i l a t i o n  systems, and l i g h t i n g  
changes i n  an e f f o r t  t o  reduce energy consumption by an average 
of 50 percent .  The o v e r a l l  purpose of t h e  p r o j e c t  i s  t o  
measure t h e  impact of t he se  conserva t ion  measures i n  terms of 
how much money and energy can be  saved. By using t h i s  informa- 
t i o n ,  school  admin i s t r a to r s  w i l l  be  a b l e  t o  determine e f f e c t i v e  
conserva t ion  p o l i c i e s  f o r  t h e i r  own school  bu i ld ings .  



The p r o j e c t  o r ig ina t ed  from a survey conducted by t h e  Federal  
Energy Administrat ion i n  1976 t o  determine t h e  p o t e n t i a l  
savings of conserva t ion  measures i n  school bu i ld ings .  Ten 
schools  were s e l e c t e d  from va r ious  reg ions  of t h e  country and 
s p e c i f i c  energy-saving techniques and c o s t s  were i d e n t i f i e d  f o r  
each of t h e  schools.  Those measures from t h e  survey,  found t o  
be c o s t  e f f e c t i v e  over the  l i f e  of t h e  bu i ld ing ,  were s e l e c t e d  
by t h e  Energy Research and Development Administrat ion f o r  
implementation. 

The 10 schools  a r e :  Harold C. Sco t t  Elementary School, Warwick, 
Rhode I s l and ;  Cent ra l  ~ l e m e n t a r y  School, Glen Rock, New Je r sey ;  
Samual E v e r i t t  Elementary school ,  Langhorne, Pennsylvania; 
~ i n d m a n  Elementary School, 'Hindman, Kentucky ; Fairmoor 
Elementary, Columbus, Ohio; P. F. Brown, Lubbock, Texas; 
Eastbr idge Elementary School, Lincoln, Nebraska; Gar f i e ld  
Elementary School, Sioux F a l l s ,  South Dakota; Washington 
Elementary School, Kennewick, Washington; and Plover  Whiting 
Elementary School, Stevens P o i n t ,  Wisconsin. 

The t o t a l  DOE support  f o r  t h e  p r o j e c t  is  es t imated  a t '$600,000.  
About $450,000 t o  $500,000 of t h a t  w i l l  be f o r  ins t rumenta t ion ,  
monitoring and a n a l y s i s  work. The remainder w i l l  go f o r  p a r t  of 
t h e  design and i n s t a l l a t i o n  of t h e  energy-saving measures 
themselves. 

The American Assoc ia t ion  of School Administrators  (AASA) of 
Arl ington,  V i rg in i a ,  i s  ca r ry ing  out  t he  p r o j e c t  under t h e  
d i r e c t i o n  of t h e  Lawrence Berkeley Laboratory of t h e  Department 
of Energy. 



Summary: AASA "Ten Schools P ro j ec t "  . 

Year b u i l t  Recovery 
Loca t ion  and s q .  f t .  Fue l  Modi f ica t ion  Actua l  Cost t i m e  

I 

Warwick, R . 1 .  1965, 67 gas 1.reduce o u t s i d e  a i r  $44,885 
27,610 2.night s e tback  

3. 
4.add roof i n s u l a t i o n  

Glen Rock, N.J. 1925,39,50 o i l  1.reduce o u t s i d e  a i r  43,550 
45,384 2 .new burners  

3.change temperature  
s e t t i n g s  

4 .dampers 
5 .roof i n s u l a t i o n  
6.reduce i n f i l t r a t i o n  

Langhorne , Pa. 1954,58,67 o i l  1-reduce o u t s i d e  a i r  23,320 
49,314 2.refiace burners  

Hindman, Ky . 1957, 66 gas  1 . increase  b o i l e r  13,700" 
32,338 e f f i c i e n c y  

2.reduce g l a s s  60% 

Columbus, Ohio 1949, 55 gas 1.shut down u n i t  v e n t s ,  25,700" 
42,765 summer 

2.improve b o i l e r  
e f f i c i e n c y  

3.night s e tback  
4.reduce o u t s i d e  a i r  

Lubbock, Tex . 1949,50,56 gas  1.update and improve 496 
36,802 c o n t r o l s  

Lincoln,  Neb. 1954, 5 5 .  gas/  1.reset and reba lance  8,577 
32,029 o i l  a i r  handl ing u n i t s  

2.night s e tback  

Sioux F a l l s ,  S.D. 1952, 56 .gas/  l - r educe  o u t s i d e  a i r  23,946 
33,000 o i l  2.night s e tback  

3 .improve b o i l e r  
e f f i c i e n c y  

5 y e a r s  

5 y e a r s  

9 y e a r s  

6.3 y e a r s  

3 y e a r s  

8 months 

4 y e a r s  

10 y e a r s  

* es t imated  c o s t  



Summary: AASA "Ten Schools P ro j ec t "  

Year b u i l t  G '  Recovery 

Loca t ion  and s q .  f  t. Fuel  Modi f ica t ion  Actual  Cost t ime - 
Stevens P o i n t ,  1973 gas 1  .improve air-condi-  4,320 1 y e a r  
Wisc. 44,000 t i o n i n g  usage schedule  

2. improve indoor  l i g h t -  
ing  schedule  

3 .a i r  temperature  r e s e t  
4.redvce o u t s i d e  a i r  

Kennewick, Wash. 1957 
40,124 

l.mechanica1 adjustments  88,254 7 y e a r s  
2  .n igh t  s e tback  
3.roof i n s u l a t i o n  ' 

4.reduce g l a s s  
,5.replace incandescent  

l i g h t i n g  

TABLE XI11 

SCHOOL CONSERVATION PROGRAMS 
FUNDING 

P r o j e c t  Amount 

"Chicago P ro j ec t "  $ 121,000 

PSECS 298,094 

FEA Conservat ion Workshops 215,000 

AASA Ten School P r o j e c t  600,000 

TOTAL $1,234,094 

I n  t h e  proposed Nat iona l  Energy Act,  now be fo re  Congress (February 1978),  
a  t o t a l  of $900 m i l l i o n  is a l l o c a t e d  f o r  t h e  t ak ing  of pre l iminary  energy 
a u d i t s  and t h e  des ign ,  a c q u i s i t i o n ,  e v a l u a t i o n ,  and i n s t a l l a t i o n  of 
conse rva t ion  measures i n  s choo l s  and h o s p i t a l s .  The b i l l  p rovides  f o r  
$25 m i l l i o n  i n  pre l iminary  a u d i t s  and $875 m i l l i o n  t o  cover t h e  c o s t s  
of t h e  conserva t ion  measures themselves.  A minimum of $242.5 m i l l i o n  



of t h e  $875 m i l l i o n  i s  guaranteed f o r  schools .  The proposed l e g i s l a t i o n  
i nc ludes  t h r e e  g r a n t  programs, over  3 y e a r s ,  which f i n a n c e  up t o  50 
pe rcen t  of t h e  c o s t s  of t h e  p r o j e c t .  The t h r e e  g r a n t  programs a r e :  

Pre l iminary  Energy Audi t s  - g r a n t s  . to S t a t e s  t o  a s s i s t  schools  
and h o s p i t a l s  

Technica l  Ass i s t ance  - (Deta i led  energy a u d i t s )  - g r a n t s  t o  
S t a t e s  and s choo l s  and h o s p i t a l s  

P r o j e c t s  - g r a n t s  t o  s choo l s  and h o s p i t a l s  i n  payment of p r o j e c t  
c o s t s  (des ign ,  a c q u i s i t i o n , ,  and i n s t a l l a t i o n  of 
conse rva t i on  measures) 



D. Used Labora tory  Equipment Program 

I n  o rde r  t o  provide support  t o  c o l l e g e s  and u n i v e r s i t i e s  f o r  
nuc lear -or ien ted  educa t iona l  a c t i v i t i e s ,  t h e  AEC i n i t i a t e d  a  
program i n  t h e  mid-50's whereby f i n a n c i a l  g r a n t s  were made f o r  
t h e  purchase of new nuclear- type l a b o r a t o r y  equipment. This  
program opera ted  f o r  approximately 10  y e a r s  and was followed 
by t h e  Used Nuclear-Related Equipment Grants  Propram; a  program 
which g ran t ed  used nuclear- type l a b o r a t o r y  equipment from AEC 
and ERDA l a b o r a t o r i e s  t o  i n s t i t u t i o n s  of h igher  educat ion.  
This  program was changed t o  i nc lude  a l l  used energy-related 
l a b o r a t o r y  equipment i n  1977 and ope ra t e s  c u r r e n t l y  a s  t h e  Used 
Energy-Related Laboratory Equipment Grants  Program. The program 
is adminis te red  by t h e  DOE Proper ty  Management Of f i ce s  i n  t h e  
r eg iona l  f i e l d  o f f i c e s  wi th  c e n t r a l  coo rd ina t ion  through t h e  
Department of Energy's Education Programs Div is ion .  



V I .  Energy Extension Serv ice  

Energy Extension Serv ice  a c t i v i t i e s  d i r e c t l y  r e l a t i n g  t o  schogls  
a r e  descr ibed below. It should be emphasized t h a t  t h e s e  programs 
have been designed by each s t a t e ,  no t  t h e  Department of Energy, 
and w i l l  be administered by t h e  s t a t e s .  

I n  Michigan, t h e r e  a r e  two major energy educat ion o b j e c t i v e s  
incorporated wi th in  i t s  Energy Extension Serv ice  program. The 
f i r s t  i s  t o  c r e a t e  an  Energy Conservation E th i c  i n  50,000 high 
school  age young people. I n  o rde r  t o  accomplish t h i s  objec- 
t i v e ,  four  s t e p s  have been formulated. 'Shebe s t e p s  a r e :  

1. Sta f f  Tra in ing  of Teachers.  Cooperative Extension Serv ice  
F i e l d  Agents and 4 - H  Leaders 

An i n i t i a l  s t e p  i n  address ing  t h i s  o b j e c t i v e  is t o  provide 
t h a t  s tudent  l e a d e r s ,  4 - H  l e a d e r s  and t eache r s  a r e  wel l  
informed on energy i s s u e s  and prepared t o  impart t h e i r  
knowledge t o  young people. Each school  system i n  Michigan 
i s  p a r t  of an In te rmedia te  School D i s t r i c t  (ISD). For 
each of t h e  t a r g e t  coun t i e s ,  t h e  ISD w i l l  hold in-serv ice  
t r a i n i n g  f o r  teachers .  These se s s ions  w i l l  be  aimed a t  
both phys i ca l  sc ience  and s o c i a l  s t u d i e s  t eache r s  s o  t h a t  
a l l  s t u d e n t s  have a t  l e a s t  one teacher  who has  gone 
through t r a in ing .  County ex tens ion  agents  and 4 - H  l e a d e r s  
w i l l  a l s o  a t t e n d  p ro fe s s iona l  seminars. 

2. Disseminat ion of Information Mate r i a l s  

Information m a t e r i a l s  w i l l  then be  made a v a i l a b l e  a t  each 
school  through va r ious  c l a s s e s .  The surveys taken t o  
a s s i s t  t he  eva lua t ion  e f f o r t  w i l l  be  a v a i l a b l e  t o  s t u d e n t s  
f o r  s e l f - i n s t r u c t i o n  devices .  

3.  Designing Disp lays  and P r o j e c t s  f o r  Energy F a i r s  

To promote a high i n t e r e s t  i n  energy educat ion and t o  he lp  
s t u d e n t s  f i n d  how they  can t ake  p a r t  i n  so lv ing  t h e  energy 
problem, "energy f a i r s "  w i l l  be  held i n  a t  l e a s t  25 
percent  of t h e  high schools  with 4 - H  groups. This  device  
has proven va luab le  i n  address ing  sc i ence  and c a r e e r  
planning i s s u e s .  It a l s o  can f a c i l i t a t e  t h e  involvement 



of t h e  s t uden t ' s  fami ly  i n  energy conserva t ion  and w i l l  
p rov ide  s t u d e n t s  no t  p a r t i c i p a t i n g ,  w i t h  t h e  in format ion  
i n  a  d ramat ic ,  v i s u a l  way. 

4. School Assembly P r e s e n t a t i o n s  

Spec i a l  assembly p r e s e n t a t i o n s  w i l l  be  made t o  t h e  s t uden t  
bod i e s  by 4-H " teen  l eade r s "  and u t i l i t y  companies. 

The' second major energy educa t ion  o b j e c t i v e  s t a t e d  by Michigan 
i s  t o  reduce t h e  energy consumption hy a t  l e a s t  5 pe rcen t  i n  
a t  l e a s t  50 pe rcen t  of t h e  f a m i l i e s  wi th  members i n  h igh  
school .  There a r e  two s t e p s  involved i n  meeting t h i s  ob j ec t i ve .  
These a r e :  

1. Home Energy Consumption Audi t s  ( i n c l u d i n ~  t r a n s p o r t a t i o n  
consump t i o n )  ' 

A s  p a r t  of c l a s s  and c lub  ass ignments ,  a t  l e a s t  75 pe rcen t  
of t h e  s t u d e n t s  i n  g rades  11 and 12 and a  percen tage  a s  
y e t  undetermined of those  i n  g r ades  9 and 10, would 
perform energy a u d i t s  f o r  t h e i r  res idences .  Energy a u d i t  
forms w i l l  be p repared  by t h e  Michigan Energy Adminis t ra t ion.  
I n  many ca se s ,  t h e  a u d i t s  w i l l  b e  computer c a l cu l a t ed .  
Severa l  t ypes  of a u d i t s  have been t r i e d  i n  Michigan and 
throughout t h e  count ry ,  b u t  r a r e l y  h a s  t h i s  mechanism been 
at tempted t o  t h i s  degree and wi th  such t i g h t  e v a l u a t i o n  
c o n t r o l s .  The a u d i t s  w i l l  review t h e  l i v i n g  s t r u c t u r e s  
f o r  such t h i n g s  a s  thermos ta t  s e t t i n g s  and wea thers t r ip -  
ping needs,  bu t  a l s o  fami ly  t r a n s p o r t a t i o n  consumption. 
The completed forms w i l l  be  reviewed in-depth i n  c l a s s .  
I n s t r u c t i o n  w i l l  be  provided i n  t h e  methods necessary  t o  
implement changes. 

2. "Shop Courses," Vocat ional  Educat ion Curriculum, and 
4-H P r o j e c t s  

To t a k e  t h e  "how to" knowledge p a s t  t h e  f i r s t  s imple  
s t e p s ,  "shop courses , "  v o c a t i o n a l  educa t ion  c u r r i c u l a ,  and 
t h e  4-H "You Can Do It" home r e p a i r  program, w i l l  g i ve  
added i n s t r u c t i o n  i n  t h e  technology of r e t r o f i t t i n g .  
I n s t r u c t i o n  i n  t h i s  technology f o r  t h e  h igh  school  aged 
i n d i v i d u a l  could r e s u l t  i n  many f a m i l i e s  i n s u l a t i n g  and 
performing o t h e r  conserva t ion- re la ted  t a s k s  f o r  t h e i r  
homes. 



B. Texas 

I n  Texas, one of t h e  energy-conservation goa l s  i s  d i r e c t e d  
toward p u b l i c  i n s t i t u t i o n s  such a s  l o c a l  government b u i l d i n g s ,  
s t a t e  agenc ies  and pub l i c  schools .  I n  order  t o  reach  t h e  
schools ,  m a t e r i a l s  a r e  being developed t o  be used by c i t y  and 
county execut ives  i n  energy-conservation p re sen t a t i ons .  

C. Tennessee 

I n  an e f f o r t  t o  c u t  down t h e  energy consumption i n  i t s  c i t y /  
county i n s t i t u t i o n s  inc luding  pub l i c  schools ,  Tennessee has  
designed a f i ve -pa r t  p l an  t o  conserve energy i n  t h e s e  f a c i l -  
i t i e s  by ach iev ing  t h e  fol lowing:  

1. Develop and implement b u i l d i n g  codes which emphasize 
energy conservat ion.  

2. T ra in  and a s s i s t  i n  developing procurement p o l i c i e s  which 
cons ider  energy conserva t ion  and l i f e - c y c l e  c o s t i n g  
f e a t u r e s  i n  bu i ld ings .  

3. A s s i s t  i n  analyzing and managing energy use  i n  pub l i c  
bu i ld ings .  

4. A s s i s t  i n  i d e n t i f y i n g  o p p o r t u n i t i e s  f o r  f u t u r e  
r e t r o f i t t i n g  of e x i s t i n g  b u i l d i n g s  wi th  energy conserving 
technology and i d e n t i f y  p r i v a t e  engineer  consu l t i ng  f i r n s  
t o  perform d e t a i l e d  engineer ing  s t u d i e s .  

5. Assist educa t iona l  f a c i l i t i e s  i n  developing c u r r i c u l a  
addressed t o  energy management and energy conservat ion.  

D. Washington 

I n  Washington, schools  form an important  t a r g e t  audience t o  be  
reached by t h e  Energy Extension Serv ice .  This  focus  on t h e  
schools  w i l l  involve  t h e  conserva t ion  of energy i n  t h e  school  
bu i ld ing  i t s e l f  a n d ' t h e  development of energy educa t ion  
c u r r i c u l a .  To implement t h e  saving of energy i n  school  
bu i ld ings ,  a t e r n  of t e c h n i c a l  s p e c i a l i s t s  w i l l  work wi th  
decisionmakers t o  c l a r i f y  s e l f - i n t e r e s t  and a r r i v e  a t  p o l i c i e s  
and p l ans  which promote energy conserva t ion  o r  conversion t o  
a l t e r n a t e  renewable resources .  This  work might i nc lude  energy 
a u d i t s ,  seminars ,  workshops, and courses  f o r  decisionmakers 
t o  a i d  them i n  developing energy conserva t ion  p lans .  



In  o rde r  t o  provide curr iculum m a t e r i a l s  t o  school  ch i ld ren ,  a  
team of t e c h n i c a l  s p e c i a l i s t s  w i l l  work wi th  curr iculum 
decisibnmakers t o  a r r i v e  a t  p l a n s  which promote energy conser- 
v a t i o n  o r  conversion t o  a l t e r n a t e  renewable resources .  This  
might i nc lude  workshops, courses ,  seminars ,  development of 
teaching m a t e r i a l s  which provide  t r a i n i n g  i n  t h e  theory ,  
p r a c t i c e ,  and teaching  of conserva t ion  o r  conversion t o  
a l t e r n a t e  renewable resources .  

Once curr iculum dec i s ions  have been made, t h e  energy ex tens ion  
agent ,  t e c h n i c a l  s p e c i a l i s t s ,  o t h e r  p r o f e s s i o n a l s ,  o r  volun- 
t e e r s  w i l l  a ss is t  i n  t h e i r  implementation- This  could t ake  
t he  form of va r ious  types  of t e ache r  t r a i n i n g ,  a s s i s t a n c e  i n  
classroom teaching ,  mob i l i za t i on  of s tuden t  vo lun tee r s ,  o r  
o the r  s i m i l a r  a c t i v i t i e s .  

E. Connecticut 

In  i t s  Energy Extension Serv ice  program, Connecticut 's  concern 
f o r  energy conserva t ion  i n  t h e  schools  i s  r e f l e c t e d  i n  i ts  
o b j e c t i v e  t o  i nc rease  t h e  l e v e l  of knowledge about energy 
conserva t ion  i n  pub l i c  school  and l o c a l  governmental f a c i l i t i e s  
i n  a  minimum of 100 o u t  of 169 Connect icut  towns. 

F. Pennsylvania 

The elementary and secondary educa t iona l  system uses  4,350 
school  bu i ld ings  i n  Pennsylvania.  Of t he se ,  581 have been 
i d e n t i f i e d  a s  needing remodeling i n  o rde r  t o  extend t h e i r  use 
f o r  10 t o  15 years .  These b u i l d i n g s  r ep re sen t  t h e  implementa- 
t i o n  of energy conserva t ion  technologies  proposed by t h e  
S t a t e .  The S t a t e  a l s o  p lans  t o  implement comnunity development- 
energy conserva t ion  p r o j e c t s  f o r  school  d i s t r i c t  o f f i c i a l s  and 
t o  d i s t r i b u t e  m a t e r i a l s  on energy conservat ion.  

G. Wyoming 

I n  Wyoming, over  220,000 r e s i d e n t s  a r e  expected t o  b e n e f i t  from 
home wea the r i za t i on  and conserva t ion  demonstrat ions d i sp layed  a t  
7 community co l l eges .  I n  a d d i t i o n ,  25 renewable r e sou rce  
monitor ing s t a t i o n s  w i l l  o f f e r  demonstrat ions on t h e  a v a i l a b i l i l t y  
of wind and s o l a r  energy i n  s p e c i f i c  geographica l  regions.  
These s t a t i o n s  are l oca t ed  a t  h igh  schoo l s  t h roughou t - the  s t a t e ,  
and a l s o  s e r v e  a s  t h e  focus f o r  energy conserva t ion  courses  
o f f e r ed  by t h e  Wyoming Energy Extension Se rv i ce  a t  t h e  high 
schools .  
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