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I. INTRODUCTlON 

The Laboratory has carried out a variety of staff educational 
functions over  the years, ranging from the small s c a l e  - -  reimburse- 
ment of fees for university study -- t o  t h e  elaborate -- t h e  Oak Ridge 

School of Reactor Technology. 

converting c h m i s t s ,  physicists, and engineers of varied s t r i p e  tp 

reactor technologists led ORUL management to consider another such 

program, and the then rosy prospects for funding growth in environment- 

related programs suggested the subject area. 

The outstanding success  of ORSORT in 

This report will describe t he  enterprise as it emerged from plan- 

ning into reality. After a summary of the ?re-history of the School, 

the events of i ts  first and only year will be detailed. Implications 

of this experience f o r  fu tu re  educational programs will be discussed. 

The reactions of staff  and student body will then be presented. 

dices will include important documents relating to t h e  Schoo l ' s  foma- 

tion, a3 well as the 'Vital statistics" of the School, including the 
student and staff listings as well as funding details. 

Appen- 

Even though a number of other official and unofficial titles ap- 

peared in memos and formal documents, we shall refer to the enterprise 

in this report as t he  ORNL Environmental School. 

name used by the participants and concerned observers. 

T h i s  was the operational 
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XI. CHRONOLOGY OF THE 1972-73  TERM OF THE ORVL ENVIRONblENTAL SCHOOL 

A .  The Formative Period 

Beginning i n  t h e  f a l l  of 1971, t h e  p o s s i b i l i t y  o f  mounting an 

"environmental ORSORT" was t h e  s u b j e c t  of i n f o m a l  d i scuss ions  involv-  

ing  members of management, key people  i n  t h e  environmental  a r e a ,  and 

t h e  Planning Group. 

o f  a Panel f o r  In-House Education i n  Environmental Sc iences  and 

Ecology. 

became t h e  b a s i s  f o r  t h e  w r i t i n g  o f  a formal proposa l ;  t h i s  r e p o r t  

is reproduced as Appendix 1 t o  t h i s  r e p o r t .  

schools  were envis ioned:  one i n  ecology and t h e  o t h e r  i n  environmcn- 

t a l  e f f e c t s .  

proposal  r e f l e c t e d  the  Planning Group's a t t e n p t s  t o  inco rpora t e  i n t o  

t h e  plan t h e  sugges t ions  o f  t h e  e c o l o g i s t s  [Auerbach, e t  a l . )  and t h e  

impact s ta tement  group (S t ruxness) .  Even a t  t h i s  s t a g e ,  t h e  ecolo- 

gists expressed g r e a t  doubt t h a t  a phys ica l  s c i e n t i s t  could be r e -  

t r a i n e d  as a f u l l - f l e d g e d  e c o l o g i s t  i n  one year and thus  would con- 

These m i n a t i o n s  culminated i n  t h e  assembling 

The r e p o r t  of t h i s  group 's  meeting on Decenber 1 3 ,  1971 

A t  t h i s  s t a g e ,  two 

During February and March, t h e  evo lu t ion  o f  t h e  d r a f t  

tinue t o  f i l l  t h e i r  needs i n  t h a t  a r e a  from new h i r e s .  

" eco log ica l ly  indoct r ina ted"  p h y s i c i s t s  o r  chemists would be  very 

va luable  as ad junc t s  t o  a v a r i e t y  o f  t h e i r  programs. 

Struxness  was conf ident  t h a t  a proper ly  organized environmental  e f f e c t s  

school  would produce a b e t t e r  crop of impact writers. 

However, 

By c o n t r a s t ,  

S t r u c t u r a l l y ,  bo th  o f  t h e  branches of t h e  School were conceived 

The with a ha l f - t ime  l e c t u r e ,  ha l f - t ime on t h e  job  t r a i n i n g  format.  

p lanners  envis ioned accept ing  voluntary  enrol lments  as well as nom- 

inees  from d i v i s i o n  d i r e c t o r s  and t h e  Laboratory "mobil i ty  coord ina tor . "  

The program would be adve r t i s ed  i n  the  OWL S t a f f  Newsle t te r  and through 

d i r e c t  memo t o  t h e  monthly r o l l s  - -  a h igh  degree o f  v i s i b i l i t y .  

a sc reening  process  would guarantee  s e l e c t i o n  o f  an outs tanding  s t u d e n t  

body. 

-- 
F i n a l l y ,  

S ince  such a school concept implied an autonomous operar ion  inde-  

pendent of p r e - e x i s t i n g  educa t iona l  e n t i r i e s ,  t h e  School wouid have 

i t s  o m  d i r e c t o r .  

t h e  gene ra l  q u a l i f i c a t i o n s  and the  s p e c i f i c s  o f  a d i z e c t o r .  

f i n a l  d r a f t  of t h e  proposal  is included as Appendix 3 .  H .  W .  Schmitt  

The Planning Group spent cons iderable  t i n e  on b o t h  

The 
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- -  

was t h e  major c o n t r i b u t o r  t o  t h i s  document with t h e  a s s i s t a n c e  of 

C .  C .  Burwell and F. Plasil.  

I n  l a t e  May, t h e  Planning Group surveyed t h e  Biology Div i s ion ,  

Reactor Div is ion ,  t h e  ORNL-NSF Environmental Program, and t h e  Environ- 

mental Impact Group t o  de tennine  future employabi l i ty  (a t  ORVL) of 

graduates  of t h e  Environmental School ( c f .  memo from C .  C.  Burwell 

t o  R. S. Livingston,  Appendix 3) .  

commitment t o  make use of t h e  School ' s  ou tput .  I n  fact, Stnurness  

Only t h e  Impact Group made a firm 

pred ic t ed  t h a t  he could use all t h e  graduates  o f  t h e  first p r o j e c t e d  

class of 20 people .  

t o  t h e  Planning Group's "market sumeyl' so f t ened  even more i n  t h e  

f a c e  o f  growing budgetary problems a t  t h e  Laboratory,  

I t  became apparent  dur ing  t h e  summer o f  1972 t h a t  many d i v i -  

The t e n t a t i v e  responses of the o t h e r  d i v i s i o n s  

s i o n s  would be required t o  reduce t h e i r  s taffs.  

however, t h a t  funding f o r  the  w r i t i n g  of Environmental Impact S t a t e -  

ments would at least  remain cons tan t .  These condi t ions  l e d  t o  t h r e e  

dec i s ions  on t h e  p a r t  of management: 

I t  d i d  appear ,  

1) 

2) 

3) 

A school  would b e  e s t a b l i s h e d .  

I t  would inc lude  only the environmental e f f e c t s  p o r t i o n  
provid ing  t r a i n i n g  i n  impact s ta tement  wr i t i ng .  

I t  would b e  a low-prof i le  ope ra t ion  with no open r e c r u i t i n g  
o f  s t u d e n t s .  
e s p e c i a l l y  those  with seve re  budgetary d i f f i c u l t i e s .  
s i s t e n t  with i t s  low p r o f i l e  n a t u r e ,  t h e  Environmental 
School would not be an independent e n t i t y  bu t  would be  under 
t h e  a e g i s  of  t h e  Office of Univers i ty  Re la t ions ,  whose head, 
Lewis Nelson, would be t h e  d i r e c t o r .  

Nominees would be reques ted  from t h e  d i v i s i o n s ,  
Con- 

D. S. B i l l i n g t o n ,  Mobil i ty  Coordinator ,  handled s t u d e n t  s e l e c -  

t i o n .  He screened t h e  nominees' dossiers, r e j e c t i n g  those  whose 

background and records  suggested they would not p r o f i t  from t h e  

School.  The o r i g i n a l  goal of 12 s tuden t s  was pushed t o  20 ( i n c l u -  

d ing  aud i to r s )  when funding problems became even more severe .  There 

were a few u n s o l i c i t e d  volunteers  f o r  the school ;  they  were r e j e c t e d  

with r e g r e t  since they  came from d i v i s i o n s  which had no budget d i f f i -  

c u l t y .  

s t u d e n t  s e l e c t i o n  based on imminence o f  te rmina t ion .  Within t h e  

c o n s t r a i n t s  c i t e d  above, t h e  b e s t  q u a l i f i e d  s tuden t s  were s e l e c t e d .  

This r e p o r t  w i l l  no t  p re sen t  details of  t h e  means by which s tuden t s  

ORAU con t r ibu ted  one s tuden t  t o  the program. I n  no case  was 
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were ass igned  by t h e i r  p a r e n t  d i v i s i o n s  t o  t h e  school .  

some impression can be gleaned from t h e  s t u d e n t s '  views of t h e  School 

i n  Sec t ion  I V .  C .  

However, 

The l i s t  o f  courses  t o  be  presented  to t h e  School's first c l a s s  

drew h e a v i l y  on t h e  Planning Group's proposa l .  

courses ,  f o u r  were a c t u a l l y  given.  Only "Environmental Chemistry,  

E f f l u e n t s ,  and T h e i r  Impacts" w a s  not  included.  

and Water" was a c t u a l i z e d  as two courses  : "Meteorology1+ and "Hydrology 

and Thermal Hydraul ics  . I '  

Of t h e  f i v e  suggested 

"Movement o f  A i r  

D i r ec to r  Nelson r e c r u i t e d  h i s  i n s t r u c t o r s  from t he  OWL s ta f f  

and its consu l t an t  ranks.  Arrangements were made with t h e  Environ- 

mental Impact Report P r o j e c t  (EIRP) t o  a s s i g n  each o f  t h e  s t u d e n t s  

ha l f - t ime  t o  a team f o r  on-the-job t r a i n i n g .  

During t h e  s p r i n g  of 1972, t h e  Planning Group has p r o v i s i o n a l l y  

reserved  t h e  ESRE o f f i c e  bu i ld ing  (Bldg. 7503) as the  s i t e  f o r  t h e  

School. This s t r u c t u r e  i s  i d e a l l y  s u i t e d  as a school  b u i l d i n g  s i n c e  

i t  has numerous o f f i c e s  f o r  t h e  d i r e c t o r ,  f a c u l t y ,  and students, 

a s  well as a l a r g e  conference /c lass  room. The only s e r i o u s  drawback 

i s  i t s  remoteness from t h e  popula t ion  c e n t e r  of t h e  Lzboratory,  i m -  

p ly ing  awkward t r a n s p o r t a t i o n  p r o b l e m .  

l i v e  with t h e  geographical s e p a r a t i o n  and use Building 7509. 

s h u t t l e  was opera ted  each morning from 5500 t o  t h e  School ,  and a 

s i n g l e  v e h i c l e  was permanently assigned t o  the d i r e c t o r .  

The d e c i s i o n  was made t o  

A 

B .  Review of t h e  Events o f  t h e  1972-73 Term of t h e  Environmental 
School 

The f i r s t  c l a s s  o f  t h e  ORVL Environmental School convened i n  

The f i n a l  c l a s s  was Building 7509 a t  9:OO a.m., October 3 ,  1972. 

he ld  on June 28 ,  1972; From a pedagogical s t a n d p o i n t ,  t h e  academic 

yeas  was div ided  i n t o  two semesters  w i t h  f o u r  courses  taught  i n  t h e  

f i r s t  semester and t h r e e  i n  t h e  second. From a psychologica l  view- 

p o i n t ,  t h e  n ine  months can b e  d iv ided  i n t o  t h r e e  pa r t s :  t h e  pe r iod  

o f  ad jus txen t ,  t he  pe r iod  of  hard  work , and t h e  p e r i o d  o f  termination 

no t i ces  . 
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Even if t h e  s t u d e n t s  had volunteered '  f o r  t h e  School,  they  would 

have experienced some d i f f i c u l t y  i n  changing gears from long careers 

as r e sea rche r s  o r  des igne r s .  I n  f a c t ,  t h e  recru i tment  methods seemed 

t o  have tended toward t h e  Draconian. 

course work, ha l f - t ime  impact s ta tement  wr i t i ng ,  a long with many hours 

o f  n i g h t l y  homework, l e f t  a t  l e a s t  some of tfie s t u d e n t s  gasping f o r  

b rea th .  

After a few weeks, t h e  s tuden t s  ad jus t ed  t o  t h e  new l i f e .  

The sudden load of  h a l f - t i n e  

The 

following four months were cha rac t e r i zed  simply by hard  work, a 

sharpening of the focus of course material by t h e  i n s t r u c t o r s ,  and 

a growing sense  of comaraderie on t h e  p a r t  of t h e  s t u d e n t  body. 

f o r  a l a r g e  staff reduct ion .  

mental School rece ived  reduct ion- in- force  n o t i c e s .  The e f f e c t  on 

t h e  s tuden t s  and, i n  t u r n ,  on t h e  school was profound. Terminated 

personnel  began t o  devote  much time t o  job  hunt ing:  resume w r i t i n g  

and in t e rv i ew t r i p s .  One o r  two who rece ived  o f f e r s  l e f t  well be- 

In  February,  s eve re  programmatic cutbacks a t  OWL led  t o  a need 

Twelve of t h e  s tuden t s  i n  t h e  Environ- 

f o r e  t h e i r  t e rmina t ion  d a t e .  For terminated s t u d e n t s ,  t h e  te rmina t ion  

d a t e  was delayed u n t i l  June 30,after t he  end of t h e  school  tern. 

I n  s p i t e  of  t h e  generally h e c t i c  and demoralized atmosphere which 

cha rac t e r i zed  t h i s  pe r iod ,  classes continued and tfie s tuden t s  d i d  

t h e i r  work " to  t h e  b i t t e r  end" (cf .  D i rec to r  Nelson 's  comments, p .  1 2 ) .  

The employment h i s t o r y  o f  t h e  20-person s tuden t  body can be 

summarized as of  t h e  d a t e  o f  t h i s  r e p o r t  as fol lows:  

Returned t o  d i v i s i o n  of o r i g i n  6 

2 Employed by ORVL Impact Statement  Program 

Trans fe r r ed  t o  K-25 2 

impact s ta tement  work) 2 

mental School experience of  some he lp  f o r  3 ) .  

Unemployed 4 

Loaned t o  AEC Washington (one =signed t o  

Hired by ou t s ide  i n d u s t r i a l  firm (Environ- 
4 

20 



6 

Thus, of t h e  14 persons t r a i n e d  i n  environmental  impact s t a t e -  

ment w r i t i n g  and a v a i l a b l e  for new assignments,  only t h r e e  -- two a t  

ORqL and one a t  Washington .4EC -- were u t i l i z e d  f o r  t h e  AEC p r o j e c t .  

Three o f  t h e  remaining persons obta ined  j o b s  i n  p r i v a t e  i n d u s t r y ,  

more o r  less related to impact statement work. 

A f a c t u a l  " P r o f i l e  of  t h e  ORNL Environmental School" i s  given i n  

.4ppendix 4, page 5 5 .  

of  t h e  curriculum, an enumeration of h a l f - t i m e  working a s s i g m e n t s ,  

and a summary o f  t h e  c o s t  of  operat ion of the School .  

T h i s  i nc ludes  l i s t s  of  s t u d e n t s  and s t a f f ,  details 
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111. THE ENVIRONMEhTAL SCXOOL AID FUTURE EDUCA4TIONAL ACTIVITIES AT ORNL 

Judging from t h e  comments of  t h e  S t a f f  and t h e  EIRP group l eade r s  

( c f .  Sec t ion  I V ) ,  t h e  OWL Environmental School succeeded i n  prepar ing  

a group of  t e c h n o l o g i s t s  t o  do e f f e c t i v e  work i n  t h e  a r e a  o f  environ- 

mental impact s t a t emen t s .  During t h e  term t h e  s tuden t s  a s s i s t e d  t h e  

EIRP i n  t h e i r  ha l f - t ime  work assignments w i t h  a t  l cas t  a moderate degree 

of  e f f e c t i v e n e s s  (cf. below), Nost impor tan t ly ,  i t  was demonstrated 

t h a t  s c i e n t i s t s  and engineers  can r e t u r n  t o  t h e  classroom af ter  a 20-year 

h i a t u s  and become good s t u d e n t s  aga in .  

A t  i t s  incep t ion ,  t h e  School s u f f e r e d  from low s tuden t  morale,  r e -  

s u l t i n g  from t h e  less than  vo lun ta ry  s e l e c t i o n  method. 

d e f i n i t e  impression t h a t  enrollment was equiva len t  t o  eventua l  termina- 

t i o n .  

t h e  School - -  no r e p r e s e n t a t i v e  of ORNL management ever  i n t e r a c t e d  with 

t h e  s t u d e n t s  t o  enuncia te  t h e  e x p l i c i t  goal  o f  t h e i r  e n t e r p r i s e .  

i s  a l l  t h e  more impressive t h a t  real  l ea rn ing  took p l ace .  

body s u r p r i s e d  t h e  f a c u l t y  with t h e i r  r e s i l i e n c e  and high degree o f  

i n t e l l i g e n c e .  Conversely,  t h e  s t u d e n t s '  comments r e i t e r a t e  p r a i s e  f o r  

t h e  f a c u l t y .  

There was a 

Coupled t o  t h i s  was t h e  absence of  a c l e a r l y  s t a t e d  purpose fo r  

It 

The s tuden t  

Thus, t h e  genera l  p r i n c i p l e  of r e t r a i n i n g  through an in-house 

educa t iona l  scheme was amply v ind ica t ed .  In  spi te  of t h e  gene ra l  

success  o f  t h e  School,  there  were many c r i t i c i s m s  of va r ious  a s p e c t s  

of t h e  ope ra t ion  as enunciated by t h e  staff 2nd t h e  s tudext  body i n  

t h e i r  comments. We w i l l  now at tempt  t o  summarize t h e  most f reauent  

and s i g n i f i c a n t  o f  these remarks. 

.41though t h e r e  was wide agreement t h a t  t h e  o v e r a l l  curriculum was 

well chosen and a p p r o p r i a t e  t o  t h e  environmental impact e f f o r t ,  t h e  

conten t  o f  some of t h e  courses  seemed t o  be e i t h e r  t o o  t h e o r e t i c a l  o r  

too  s u p e r f i c i a l .  Much of  t h i s  could have been remedied by r e g u l a r  

f a c u l t y  nee t ings  and by coord ina t ion  with EIRP t a s k  group l eade r s ,  

t h e  intended u s e r s  of t h e  newly-trained t a l e n t .  

Although t h e  s t u d e n t s  adapted s u c c e s s f u l l y  t o  t h e  heavy work load ,  

t h e  comments suggest  t h a t  t h i s  rena ined  a l i v e  i s s u e  throughout t h e  year. 

As I n s t r u c t o r  Burgess s u c c i n c t l y  s t a t e d  (p .  19), t h e  s tuden t s  had a f u l l - t i m e  

load but only ha l f - t ime  t o  do i t .  The School ' s  educa t iona l  philosophy seems 
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t o  have been s t e r n l y  t r a d i o n a l i s t i c ;  as evidenced by t h e  g r i m  i n s i s t e n c e  

on l e t t e r  grades  and d a i l y  r o l l  c a l l s  (cf .  comnent of s tuden t  10, P P .  5 3 - 3 5 ] . .  

The r e v e r s a l  of s e v e r a l  of  t h e s e  p o i i c i e s  would have l i f t e d  morale 

as would have t h e  avoidance o f  t h e  "cont rac t"  f i a s c o .  Th i s  i s s u e  was not  

d e a l t  wi th  i n  t h e  t e x t u a l  p o r t i o n  of t h i s  r e p o r t  bu t  i s  descr ibed  by 

s tuden t  8 (p.  29) and s tuden t  10 (p .  351. 

The program of ha l f - t ime  work i n  EIRP t a s k  group seems t o  have been 

only p a r t i a l l y  s u c c e s s f u l .  In t h e  f i r s t  p l a c e ,  assignments were involun-  

t a r y  i n  t h a t  t h e r e  was no p r i o r  c o n s u l t a t i o n  w i t h  t h e  s t u d e n t s .  Fu r the r ,  

it appears  t h a t  those  assignments w i t h  a s t r o n g  eco log ica l  component were 

not  well s u i t e d  t o  t h e  s t u d e n t s  wi th  phys ica l  s c i ence  o r  engineer ing  

backgrounds. 

t h a t  were an ex tens ion  of t h e i r  p rev ious  c a r e e r s  d i d  competent, even 

c r e a t i v e ,  work ( c f .  Wichner's comments, p .  3 7 ) .  In  r e t r o s p e c t ,  it may 

have been b e t t e r  t o  have placed t h e  g r e a t e r  emphasis on t h e  on-the- job 

t r a i n i n g  a spec t  with t h e  courses l inked  more c l o s e l y  t o  t h e  need of  E I R P .  

This  would have involved p l ac ing  s t u d e n t s  i n  d e f i n i t e  s l o t s  i n  t a s k  groups,  

which would have removed them from t h e  s t a t u s  o f  "men without  a count ry ."  

This  s ta tement  l eads  t o  t h e  most un fo r tuna te  event o f  the  School 

On t h e  o t h e r  hand, t h o s e  s t u d e n t s  who were ass igned  tasks 

term, namely t h e  t e rmina t ion  of t h e  ma jo r i ty  o f  t h e  s t u d e n t s .  That t h i s  

a c t i o n  was an unavoidable  consequence oE t h e  reduct ion  of  t h e  EIRP budget 

a s  wel l  a s  t h e  seve re  Laboratory f i n a n c i a l  c r i s i s  cannot minimize  t h e  

personal  t r a g e d i e s  involved as wel l  as t h e  consequences f o r  f u t u r e  educa- 

t i o n a l  func t ions .  

persuade Laboratory staff members t o  c u t  t h e i r  t i e s  with home d i v i s i o n s  

and a t t e n d  t h i s  kind of a long-term school with no d e f i n i t e  assurance  

o f  f u t u r e  employnent . Admittedly,  t h e  school experience should broaden 

the  s t u d e n t s '  backgrounds and thus  might er,hance t h e i r  employabi l i ty  

o u t s i d e  t h e  Laboratory,  b u t  t h i s  should not  be used a s  t h e  main argunent  

f o r  such a school .  

I t  w i l l  be d i f f i c u l t  f o r  q u i t e  a number of yea r s  t o  

In-house educat ion a t  ORNL is e s s e n t i a l  t o  t h e  Labora tory ' s  cont inued 

v i t a l i t y .  The evidence seems t o  c a l l  fo r  a two-fold program. One p a r t ,  

would be  shor t - te rm i n  n a t u r e  t o  answer urgent  needs of t h e  funding agen- 

c i e s  and quick ly  respond t o  t h e  sudden a r r i v a l  of funds i n  a new a r e z .  

The second aspec t  would be a long-term cont inuing educat ion program p z t -  
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terned after the Bell Labora tor ies  INCEP effort ( c f .  Appendix 5, as well 

as t h e  comments of Instructors Gill, p .  16, and Burgess, p. 18, and 

Student 7, p. 26). This  would be a collection of courses in varied f i e l d s  

presented during working  OUTS. 

fields, occasionally at the elementary level, some a t  the  frontiers, and 

o t h e r s  inter-disciplinary, 

the  course list, and enrollment would be completely voluntary. 

i n s t i t u t i o n  of such a program would give strong evidence of management's 

deep commitment t o  long-term staff career development. 

Some courses would be i n  t h e  t r a d i t i o n a l  

The staff would be surveyed i n  developing 

The e a r l y  
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IV . EVALUATION AND COFBiEhTS 

Comments were solicited from all of the participants in the School .  

4 .  Lewis Nelson, Director 

A school can only be as gcod as its students, its fzculty, and its 

administration. 

would place the quality of  the students at about 80%, that of the faculty 

at 1506, the administration's at 4%,  and all else at 1% ox' less in their 

relative importance in determining the worth of a school. 
in which t h e  enterprise is set is hugely important, of  course, but how- 

ever unscientific it may be to do SO, I let its influence implicitly 

appear in the quality of the school's components. 

As a guess, because such a thing can't be measured, I 

The context 

When we began to organize the Laboratory's School for Environmental 

Impact Statements in mid-summer 1972, I had grave misgivings of  its like- 

lihood of  success. 

School's beginning in early October. 

Hal (H. W.) Schmitt who had done a competent j o b  -- who knows Khat the 
curriculum of such a school should be? Moreover, even if one believes 

that he knows what should be taught, agreement among the faculty is CTU- 

cia1 and there was no faculty. I will say more of this below, 

The gravest question was who the students would be. 

Yy apprehension increased with time, p r i o r  to the 

A curriculum had been set down by 

It was known 

t h a t  they would not be young, indeed that, f o r  this purpose if not 
absolutely, they would be old .  In addition t o  their age, they woilld 

be losing jobs held for times as long as twenty f i v e  years, and they 

would be confronted with the prospect of a major change in career.  

It wasn't possible, I believed, f o r  a school of such students to amount 

t o  much. 
inability, to work as hard as graduate students must willingly work was 

in itself enough to guaraatee a poor result. 

selection of the students and their consequent confusion. 

Their physical inability, to say nothing of their emotional 

Heaped on that was the 

I have no criticism to make of t h e  manner in ishich t h e  students 

were selected and t h e  tine it took  to do it. Given the circumstances 

under which it had to be done, t h e r e  simply was no way thac was e i ther  

good or s h o r t .  Time wzs required and t h e  agony o f  extremely d i f f i c u l t  
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dec i s ions  had t o  be  endured, no t  by any one person, but by many. While 

it could n o t  have been o therwise ,  a few days be fo re  t h e  School was t o  

begin,  it was presented  w i t h  a body of s t u d e n t s  whom I w i l l  d e s c r i b e  

as bewildered, a l though t h a t  i s  a woefully inadequate  d e s c r i p t i o n  of 

t h e i r  actual s ta te .  ?'he School,  it seemed, began wi th  a handicap. 

Let m e  r e t u r n  t o  t h e  f a c u l t y .  In  t h i s  q u a r t e r  one might say  t h a t  

t h e  Laboratory was lucky o r  r i c h .  

meteoro logis t ;  and wi th in  it was Sam Beall, exper t  i n  c e n t r a l  power 

s t a t i o n s ;  Gurmukh G i l l ,  economist; and Bob Burgess, e c o l o g i s t .  Soon t o  

come t o  ORNL were Jim Duguid and Pat Ryan, hydro log i s t s .  

not on ly  had expertise and a wi l l i ngness  t o  t each ,  but a good measure 

of common sense,  t h e  uncommon kind. Moreover, each of  them i s  good 

na tured  and understands t h e  va lue  of  humor -- it has been my obse rva t ion  

t h a t  t h e  t eache r  who t a k e s  himself t oo  s e r i o u s l y  i n v a r i a b l y  f a i l s .  

Without except ion ,  t h e  f a c u l t y  intended t o  t each  on ly  what was be l i eved  

would be of  use  t o  anyone, whatever h i s  s p e c i a l t y  might be o r  come t o  

be, who would p a r t i c i p a t e  i n  an  assessment of t h e  impact on t h e  environ-  

ment of a nuc lea r  power s t a t i o n .  

as t o  how well t h e  i n t e n t i o n  was f u l f i l l e d ,  t h e r e  i s  no doubt as t o  t h e  

i n t e n t i o n  i t se l f .  

than  one could reasonably expect  from t h e  s tuden t s .  

se l f  t o  say  what every t eache r  knows: namely, s tuden t s  are u n i v e r s a l l y  

poor judges of what they  should l ea rn .  Otherwise they  a r e n ' t  anybody's 

s tuden t s ;  t hey  go t o  t h e  sources  and l e a r n  without guidance as Some have 

done -- Newton, f o r  example. 

Within i t s  easy  reach  was Frank Gi f f a rd ,  

Each o f  them 

While t h e r e  may be some disagreement 

On t h i s  p o i n t  t h e r e  was some, but  less complaint 

Here I permit  my- 

The members of t h e  f a c u l t y  were l i s t e d  above, with one important 

except ion,  Bonnie S t r a i n e ,  t h e  School ' s  s e c r e t a r y .  Properly,  Bonnie 

should be named as p a r t  of  t h e  admin i s t r a t ion ,  as t h e  admin i s t r a t ion ,  

if t h e  t r u t h  must be t o l d .  

r e l a t i v e  va lues  I have a s c r i b e d  t o  t h e  va r ious  segments of t h e  School, 

which i s  unthinkable .  Both luck and weal th  gave us Bonnie; t h e  Labor- 

a t o r y  was rich enough t o  possess  he r ,  t h e  School w a s  lucky enough t o  

f i n d  her .  She d i d  a monumental q u a n t i t y  of high q u a l i t y  work. Without 

f a i l  she saw what needed t o  be done, d id  it a t  once and d i d  it we l l ,  

every th ing  from t h e  d i r t i e s t  chore t o  t h o s e  th ings  t o  which t h e  e l i t e  

tend t o  confine t h e i r  a t t e n t i o n .  A l l  of  t h a t  would have been more than 

one o r d i n a r i l y  expec ts ,  y e t  it was t h e  l e s s e r  of he r  major con t r ibu t ions .  

- 
But t h a t  would r e q u i r e  a r e v i s i o n  of  t h e  
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I t  was an ugly t ransformat ion  t h a t  h a s n ' t  a f i x e d  p o i n t ;  Bonnie was 

our  f i x e d  p o i n t .  

say t h a t  she  gave everyone comfort, inostly by t h e  s imple,  bu t  d i f f i c u l t ,  

device o f  l i s t e n i n g  t o  anyone who wanted t o  say anything,  I should add 

t h a t  t h e r e  were many on many occasions who wanted t o  t a l k .  

For t hose  who may n o t  understand t h a t  analogy, l e t  ne 

She l i s t e n e d .  

As mat ters  now s t a n d  I n  t h i s  n a r r a t i v e ,  t h e  School had a l l  b u t  about 

e i g h t y  percent  o f  what i t  needed €or success. 

t h e  s t u d e n t s  wrongly. They could and d i d  work h a r d ,  very ha rd .  

a l l  of them are a b l e  people ,  some of  them unusual ly  a b l e ,  t h e r e  i s n ' t  

much more t o  b e  s a i d .  They learned a g r e a t  dea l .  

t e r i o n ,  the  School was a success .  

F l a t l y  s t a t e d ,  I judged 

Since 

Judged by t h a t  c r i -  

I wish t o  say a l i t t l e  b i t  about t h e  s t u d e n t s  as they  turned  out 

a c t u a l l y  t o  be .  I t  i s  e a s i l y  done: they were first r a t e .  They a t tended  

t h e  classes r e g u l a r l y  r i g h t  down t o  what ,  i f  t h e  School were a p i e c e  of 

l i n e ,  a s a i l o r  would ca l l  t h e  b i t t e r  end. 

i n ,  reading ass ignnents  were r ead ,  "term papers" were w r i t t e n ,  e x m i n a -  

t i o n s  were taken; i n  s h o r t ,  t h e  tyranny of t h e  i n s t r u c t o r s  was endured 

calmly, s t e a d i l y  and with good humor. I p r a i s e  t h e  s t u d e n t s ,  f o r  they 

d i d  meet t h e  c h i e f  requirement o f  a good school .  

Problems were done and handed 

Each s t u d e n t  was supposed t o  work ha l f - t ime ,  on assignment,  i n  t h e  

Laboratory 's  p r e p a r a t i o n  o f  environmental impact s t a t emen t s .  I. d i d  n o t ,  

perhaps i r r e s p o n s i b l y ,  make i t  my bus iness  t o  know what each o f  them was 

doing and how well he was doing it .  

which t h i s  a spec t  of t h e  educa t iona l  e n t e r p r i s e  succeeded. 

Should t h e  Laboratory undertake another  s choo l ,  my advice would be 

t h a t  it be very c a r e f u l .  Although I claim t h a t  t h e  School f o r  Environ- 

mental Impact Statements w2s a good one, I doubt t h a t  we know o r  will 

e a s i l y  d iscover  why i t  d i d  well. 

case t h e  e s s e n t i a l  i n g r e d i e n t ,  whatever i t  was, would be p r e s e n t .  Ny 

l i s t  and t!ieir r e l a t i v e  importance, given i n  t h e  f i r s t  paragraph above, 

ought n o t  b e  taken t o o  s e r i o u s l y .  Education has been t h e  s u b j e c t  of 

endless  d i scuss ion ,  debate  and controversy i n  Western c i v i l i z a t i o n  s i n c e  

t h e  days o f  t h e  Greeks. I n  China and elsewhere,  i t s  h i s t o r y  i s  long and 

no doubt equa l ly  uninformative.  

Others muse r e p o r t  t h e  degree t o  

There is no assurance t h a t  i n  another  
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.- 

The Laboratory s u r e l y  can d e l i b e r a t e l y  educate  i t s  employees e i t h e r  

f o r  a s p e c i f i c  purpose o r  f o r  a genera l  purpose. 

which it is  done and t h e  purpose f o r  doing i t  l a r g e l y  determine how i t  

might be  undertaken - -  t h e r e  i s  no uniquely b e s t  way. To be s u r e ,  t h e  

Laboratory ought t o  keep i ts  p a s t  experience i n  mind. Yet I advise  t h a t  

i n  i t s  next  a t tempt  t o  educate  its people ,  it r e l y  on only  those elements 

of i t s  p a s t  which are genuinely understood. With t h a t  r e s t r i c t i o n ,  which 

is  small, l e t  any o t h e r  beginning be a brand new beginning.  

The circumstances under 

B .  The Faculty 

1. S. E .  Beall, Energy i n  Soc ie ty  

Although dimmed by memory, a few impressions s t i l l  remain o f  t h e  

Environmental Impact School as follows: 

1. The School curr iculum was only approximately matched t o  t h e  

needs of those  prepar ing  t o  write environmental  impact s ta tements .  

thought should have been given t o  t h e  content  of the  course work p r i o r  t o  

t h e  s t a r t  o f  t h e  School. 

comment, was much too t h e o r e t i c a l .  

More 

Some of t h e  course work, according t o  s t u d e n t  

2 .  Although there was some at tempt  t o  have f a c u l t y  meetings t o  

a s ses s  progress and make changes i n  a d m i n i s t r a t i v e  and curr iculum mat t e r s ,  

I t h ink  more a t t e n t i o n  should have been given t o  improving and r e v i s i n g  

the  curriculum and admin i s t r a t ion  throughout t h e  school year. 

3 .  There was qu i t e  a d i f f e r e n c e  i n  t h e  understanding among t h e  

s tuden t s  a s  t o  why they  were i n  school. 

that they  were on t h e  t e rmina t ion  l i s t , w h e r e a s  o t h e r s  f u l l y  expected t o  

r e t u r n  t o  t h e i r  d i v i s i o n s  a f t e r  having been equipped - to  work i n  a new 

a rea .  

not been t o l d  t h e  t r u t h  by management. 

Many knew from %he beginning 

Whether true or n o t ,  t h e r e  was cons iderable  f e e l i n g  t h a t  they  had 

4. \ h e n  it was r e a l i z e d  that s t u d e n t s  would be te rmina ted  a t  t h e  

end o f  t h e  School s e s s i o n ,  a s t r o n g e r  e f f o r t  could have been made t o  

place  them as  what they  were: environmental  school graduates ,  Whereas 

few o f  t h e s e  s tuden t s  ob ta ined  jobs  elsewhere i n  i n d u s t r y  as f i r e d  ORIL’L 

employees, I b e l i e v e  t h a t  t h e i r  prospects would have been much, much better 
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i f  they  had been a d v e r t i s e d  from t h e  beginning as graduates  of  a new school  

i n  environmental  s ta tement  p repa ra t ion .  

2 .  F .  A. Gifford  - Meteorology 

This  course  cons i s t ed  of  a s e r i e s  of 27 l e c t u r e s  during which I 

covered b a s i c  p r i n c i p l e s  of atmospheric phys i c s ,  atmospheric d i f f u s i o n  

theory ,  p l a n e t a r y  boundary l a y e r  theory  inc lud ing  wind p r o f i l e s  and s p i r a l s ,  

and c a l c u l a t i n g  d i s p e r s i o n  from var ious  kind o f  sou rces ,  i nc lud ing  p o i n t s ,  

areas, and so on. The emphasis was on p r a c t i c a l  methodology, p a r t i c u l a r l y  

dur ing  the  l a t t e r  h a l f  of t h e  course.  

s t a c k s  and b u i l d i n g  aerodynamics were covered i n  some d e t a i l .  

Cooling tower plumes and t e r r a i n ,  

I considered t h e  l e v e l  of a b i l i t y  o f  t h e  s t u d e n t  group h i g h ,  and 

t h e i r  responsiveness  and genera l  w i l l i ngness  t o  work was impressive.  

They had problems i n i t i a l l y  with t r y i n g  t o  see t h e  relevance of q u i t e  

un fami l i a r  m a t e r i a l ,  bu t  t h i s  more o r  less disappeared when we g o t  deeper  

i n t o  t h e  a p p l i c a t i o n s .  

should work hard  on r e l a t i n g  the  i n i t i a l ,  genera l  background m a t e r i a l  t o  

t h e  u l t i m a t e  p r a c t i c a l  a p p l i c a t i o n s .  

t o  be done, b u t  I am s u r e  I ' d  work ha rde r  on i t  than I d id .  

I f  t h i s  course is ever  given aga in ,  t h e  i n s t r u c t o r  

I ' n  not  e x a c t l y  s u r e  how t h i s  i s  

There were, o f  course ,  some problems stemming from t h e  heterogeneous 

backgrounds o f  t h e  people i n  t h e  group. 

suppose,  o f  t h e  engineers  be ing  accustomed t o  a d i f f e r e n t  se t  of u n i t s  

than what t h e  p h y s i c i s t s  o r  b i o l o g i s t s  use. On the  whole, I. t h i r k  t h i s  

i s  an unavoidable problem with a group l i k e  t h i s .  

helped.  The o t h e r  s i d e  o f  t h i s  co in  i s  t h a t  t h e r e  was u s u a l l y  someone 

i n  t h e  group who could h e l p  me over  a rough spo t  i n ,  s ay ,  chemiszry, 

b io logy ,  o r  engineer ing  by v i r t u e  o f  more d e t a i l e d  knowledge. 

These a r e  the  usua l  ones,  I 

I t  c a n ' t  r e a l l y  be 

A few homework problems were given ou t  dur ing  t h e  course and then 

reviewed i n  c l a s s ,  and t h e r e  was a f a i r l y  l a r g e  f i n a l ,  "take-home" problem 

set .  

and i n s t r u c t i v e ,  which of  course was t h e  i n t e n t i o n .  

of t h i s  course ,  I b e l i e v e  I ' d  t r y  t o  do more o f  the  p r a c t i c a l  problem- 

so lv ing ,  though of course i t  takes  a l o t  o f  t i n e  a l l  around (including 

w r i t i n g  and checking t h e  problems) .  

A few people commented t h a t  they  found t h e  problem s e t  q u i t e  u se fu l  

I n  any f u t u r e  ve r s ion  
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I suppose t h a t  a l l  t h e  i n s t r u c t o r s  would have wished f o r  some k ind  of 

a pre l iminary  math and s t a t i s t i c s  r e f r e s h e r  t o  be  given ( a s  used t o  be 

done at  ORSORT) t o  t h e  s t u d e n t s ,  o r  a t  least  t o  those  who were rusty. 

3. P. J .  Ryan - Thermal Hydraul ics  

A series of t e n  l e c t u r e s  on var ious  a spec t s  of  waste h e a t  d i s s i p a t i o n  

from e lec t r ic  power gene ra t ion  was given i n  t h e  Environmental School from 

May 29 t o  June 28.  The course conten t  was based on a one week s h o r t  course 

on this s u b j e c t ,  g iven a t  MIT by Marleman e t  a l .  i n  1971 and 1972. The 

conten t  was as fol lows:  

Lecture  1: Or ig in  o f  waste h e a t ,  e f f i c i e n c y  o f  power gene ra t ion ,  

t y p i c a l  condenser flows and temperature r i s e s .  

Lectures 2 and 3: Environmental h e a t  t ransfer ,  s t r e s s i n g  t h e  d i f f e r -  

ences i n  h e a t  t r a n s f e r  between a n a t u r a l  and a r t i f i c i a l l y  hea ted  water 

surf ace. 

Lecture 4: T'nermal behavior  of natural water bodies inc luding  r ive r s ,  

e s t u a r i e s ,  f u l l y  mixed and v e r t i c a l l y  s t r a t i f i e d  lakes  and r e s e r v o i r s .  

Lecture  5 : Cooling pond behavior ,  p r e d i c t i o n  o f  thermal performance 

of off -s t ream ponds, and l akes  and r e s e r v o i r s  used f o r  cool ing  purposes .  

Lecture  6 :  Surface d i scha rges ;  t h i s  l e c t u r e  was given by D r .  K .  D .  

Stolzenbach from TVA. 

known s u r f a c e  j e t  models . 
Dr. Stolzenbach developed one o f  t he  b e s t  o f  the 

Lecture  7 :  Submerged j e t s  and muf t ipor t  d i f f u s e r s ,  concent ra t ing  

on r e c e n t  work i n  this a r e a  which s t r e s s e s  t h e  behavior  of  submerged 

d ischarges  i n  shallow water. 

Lecture 8: Far field behavior ,  with emphasis on the  ro l e  of 

di f f u s i o n  and d i s p e r s i o n .  

Lecture  9: Cooling towers; t h i s  l e c t u r e  was given by Dr. S. Hama 

from ATDL. 

and d iscussed  the  r ecen t  experiments OR t h e  K-25 towers.  

D r .  Hanna has done cons iderable  work on cool ing  tower plumes, 

Lecture  10:  Phys ica l  models; t h e  r o l e  o f  phys i ca l  models i n  pre-  

d i c t i n g  t h e  behavior  o f  thermal plumes, coo l ing  ponds,  and stratified 

withdrawal was d iscussed .  
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The time r e s t r a i n t  of  t e n  45-minute l e c t u r e s  meant t h a t  t h e  coverage 

of t h e  above t o p i c s  was somewhat s u p e r f i c i a l .  

was t o  stress t h e  phys ica l  behavior  of t h e  va r ious  systems and mathematical 

models were neglec ted  t o  a g r e a t  e x t e n t .  This  imbalance was p a r t l y  d i c -  

t a t e d  by time r e s t r a i n t s  b u t ,  t o  some e x t e n t ,  was a d e l i b e r a t e  p o l i c y  on 

my p a r t ,  as t h e r e  i s  a tendency i n  t h i s  f i e l d  t o  r e l y  too  h e a v i l y  on 

computer models without f u l l y  understanding t h e i r  r a m i f i c a t i o n s ,  

The i n t e n t i o n  throughout 

4 .  J. 0. Duguid - Hydrology 

In my opinion,  t h e  Environmental School served the important  func- 

tion o f  r e t r a i n i n g  personnel  f o r  new job  o p p o r t u n i t i e s  both o u t s i d e  m d  

wi th in  t h e  Laboratory.  

made on t h e  b a s i s  of knowledge t h e  s t u d e n t s  had gained from courses taught  

i n  t h e  School.  I was p l e a s a n t l y  s u r p r i s e d  a t  t h e  high morale and academic 

a t t i t u d e  t h a t  e x i s t e d  w i t h i n  t h e  School a t  a time when employment pros-  

p e c t s  f o r  t h e  s t u d e n t s  seemed very grim. 

Many of t h e  j o b  o f f e r s  made by companies were 

5 .  G ,  S.  Gill - Economics 

I am s e t t i n g  down some thoughts emerging from my a s s o c i a t i o n  with 

t h e  Environmental Effects Tra in ing  School: 

1. A4dminiscrative and Organizat ional  AsTects 

The organiza t ion  and a d m i n i s t r a t i o n  o f  t h e  School was q u i t e  sa t i s fac-  

t o r y .  

any l e t - u p s  o r  hindrances.  The l o c a t i o n  of  t he  School could have been 

more c e n t r a l ,  thereby economizing t h e  time s p e n t  by a l l  t h e  p a r t i c i -  

pan t s  i n  t r a v e l i i n g  back and f o r t h .  

The work of t h e  School went on e f f e c t i v e l y  and e f f i c i e n t l y  without 

I a m  not  f u l l y  aware o f  t h e  c r i t e r i a  which governed the  s e l e c t i o n  

o f  t h e  t r a i n e e s .  I n  g e n e r a l ,  t h e  t r a i n e e s  showed a high degree o f  i n t e r -  

e s t  and enthusiasin and t h a t  may have been a t t r i b u t a b l e  i n  p a r t  t o  a con- 

s i d e r a b l e  degree of  voluntary p a r t i c i p a t i o n  i n  t h i s  program. Despi te  
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l ayo f f s  and t h e  a s s o c i a t e d  morale problems toward t h e  l a t t e r  p a r t  o f  

t h e  school year ,  a t tendance  r a t e s  remained high,  and t h e  i n t e r e s t  i n  

c l a s s  work remained reasonably s a t i s f a c t o r y  even though it d i d  r e g i s t e r  

3 no tab le  d i p  i n  some cases .  

made w i l l  l a r g e l y  remain a matter f o r  specu la t ion .  

t h e  t r a i n e e s  could have been deputed t o  work on environmental impact 

s ta tements  as i n i t i a l l y  envisaged,  t h e  impact of  t h i s  t r a i n i n g  would 

perhaps have become c l e a r l y  d i s c e r n i b l e .  

The d i f f e r e n c e  t h i s  t r a i n i n g  program 

If a l l  o r  most o f  

2 .  

Keeping t h e  specific purpose of  t h e  School i n  view, t h e  t r a i n i n g  

provided was q u i t e  broadly  based. 

i n  economics, ecology, hydrology, e t c . ,  could not  be expected t o  make 

t h e  t r a i n e e s  experts i n  t h o s e  areas, t h e i r  percept ion  o f  t h e  environ- 

mental impact work could neve r the l e s s  be expected t o  be  c l e a r e r  and 

more comprehensive with t h i s  type of t r a i n i n g  than  it would have been 

without it. 

needed confidence and ease  i n  t ak ing  up t h e i r  new d u t i e s .  

Comprehensiveness and Relevance o f  t h i s  Tra in ing  

Even though a few months of  t r a i n i n g  

Such t r a i n i n g  would c e r t a i n l y  have l e n t  them t h e  much 

3. 

With r a p i d l y  changing technology and with t h e  consequent i n a p p l i -  

Merits of  S imi l a r  In-house Tra in ing  Programs 

c a b i l i t y  of p a s t  t r a i n i n g ,  i n  many cases, a cont inuing  need f o r  re- 

t r a i n i n g ,  e i t h e r  on t h e  j o b  o r  through s p e c i a l  r e f r e s h e r  courses ,  i s  

a l r eady  mani fes t  and may become more so i n  t h e  f u t u r e .  

such a need becoming obvious as t h e  r o l e  of t h e  Laboratory and i t s  

staff changes from nuclear  r e sea rch  t o  r e s e a r c h  p e r t a i n i n g  t o  a l l  forms 

of energy. 

a l s o  more d i f f i c u l t .  

could f a c i l i t a t e  adap ta t ion  by employees t o  t h e i r  changing f u n c t i o n s .  

Although t h e  p a r t i c i p a n t s  i n  t h e  Environmental E f f e c t s  School were r e l a -  

t i v e l y  o l d e r ,  t h e i r  a b i l i t y  t o  l e a r n  and zea l  f o r  l ea rn ing  were high 

enough t o  warrant optimism about t h e  r e s u l t s  of r e t r a i n i n g  e f f o r t s .  

However, t o  t h e  e x t e n t  f e a s i b l e ,  such f a c i l i t i e s  f o r  i n s t r u c t i o n  should 

be organized on a cont inuing  b a s i s  i n s t e a d  o f  launching a c ra sh  e f f o r t  

a f te r  an a c t u a l  need has  a l r eady  ma te r i a l i zed .  

i n s t r u c t i o n  and t r a i n i n g  could f a c i l i t a t e  redeployment of  s t a f f  cons is -  

t e n t  with changing needs f o r  newer s k i l l s  and e x p e r t i s e .  

We may soon f i n d  

In  t h i s  contex t ,  l ea rn ing  on t h e  job  may be slower and 

Some he lp  i n  t h e  form of in-house formal i n s t r u c t i o n  

Advance planning of such 

C a r e f u l l y  s e l e c t e d  courses  should be  o f f e r e d  on a cont inuing basis 

The de- and t h e  staff encouraged t o  take advantage of  such f a c i l i t i e s .  



gree  o f  vo luntary  p a r t i c i p a t i o n  can be a good index o f  how well matched 

t h e  p a r t i c u l a r  p i an  of i n s t r u c t i o n  i s  with t h e  changing needs. 

4 .  S e l e c t i o n  o f  Teachers 

The teachers  should be  s e l e c t e d  c a r e f u l l y .  Thei r  w i l l i ngness  t o  

o f f e r  courses  should be borne i n  mind. However, t o  c r e a t e  such a w i l l i n g -  

ness among competent personnel ,  t h e i r  p a r t i c i p a t i o n  i n  teaching  e f f o r t  

should be given high r ecogn i t ion  and rewarded i n  t h e  same way as t h e i r  

research  output .  The i r  c o n t r i b u t i o n  t o  enhancing s ta f f  s k i l l s  may lead  

t o  enhanced o v e r a l l  ou tput  a t  the  Laboratory and increased  happiness o f  

t h e  t r a i n e e s  through t h e i r  improved a b i l i t y  t o  s t a y  ab reas t  cf t h e i r  

changing r o l e s  . 
I t  can be argued that the i n t e r e s t c d  persons can go t o  t h e  Univers i ty  

o f  Tennessee, Knoxville,  and t ake  t h e  needed courses .  I t  may indeed be  

a d e s i r a b l e  course o f  a c t i o n  i n  some cases. However, i n  many cases ,  

a t tendance o f  courses  a t  U.T. involves  s u b s t a n t i a l  l o s s  o f  time i n  cam- 

muting back arid f o r t h .  

ab l e  a t  U.T. ,  e i t h e r  a t  a l l  or a t  least  a t  t h e  r i g h t  time; even when 

a v a i l a b l e ,  t h e i r  focus may be e n t i r e l y  academic. What i s  needed, on the  

o t h e r  h a d ,  i s  pragmatic,  t o  t h e  p o i n t ,  and p r a c t i c a l l y  o r i e n t e d  i n s t r u c -  

t i o n .  This i s ,  by no means, m exhaust ive l i s t  o f  reasons ,  b u t  some o r  

a l l  of them may o f t e n  be app l i cab le  po in t ing  out  (1) t h e  need f o r  s u i t a b l y  

devised in-house t r a i n i n g  courses  o r  (2 )  a s u i t a b l e  combination o f  in-house 

t r a i n i n g  w i t h  p a r t i c i p a t i o n  i n  r e l evan t  and a v a i l a b l e  courses  a t  U.T. 

Also s u i t a b l e  types o f  courses  may not  be a v a i l -  

5 .  Planning f o r  Such Courses on a Continuing Basis 

The courses  once i n i t i a t e d  should be s u b j e c t  t o  a cont inuing s c r u t i n y  

wirh a view t o  e l imina t ing  those  which may become redundant over time and 

in t roducing  those  t h e  need f o r  which nay be perceived l a t e r .  Such a con- 

t i n u i n g  review w i l l  keep t h e  in-house t r a i n i n g  prograi i  well a t tuned  t o  

t h e  cu r ren t  and prospec t ive  needs o f  t h e  Laboratory and i t s  s t a f f .  

6 .  Robert L. Burgess, Ecology 

I n  an a t t e n p t  t o  eva lua te  t h e  in-house School f a r  Environmental InpacTs 

organized a t  O R N L ,  I b e l i e v e  i t  i s  p e r t i n e n t  t o  look  at seve ra l  t o p i c s ,  
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c 

a l l  o f  which p l ay  a c o n t r i b u t i n g  r o l e .  

SUBJECT FIATTER, the O R G A N Z A T I O N ,  t h e  STUDENTS, and t h e  RESULTS. 
These inc lude  t h e  CONCEPT, t h e  

The concept of t h e  School ,  i n  which competent s c i e n t i s t s  were t o  

be " re t ra ined"  f o r  another  r o l e  i n  s o c i e t y ,  i s  b a s i c a l l y  sound. 

s e n t e d ,  however,  t h e  element of  choice was e l imina ted ;  t h e  School was 

t h e r e f o r e  i n s t i t u t e d  as a company c o n t r i b u t i o n  t o  p o t e n t i a l  terminees , 

Such a % h o ~ l w o u l d  be b e t t e r  conceived i f  people  were being t r a i n e d  

f o r  e x i s t i n g  s l o t s ,  o r  i f  a series of  courses  were opened t o  t h e  genera l  

s taff  fo r  t h e i r  e d i f i c a t i o n .  Education comes b e s t  by desire ,  not by 

force- feeding  i n  a s i t u a t i o n  a f a i t  accompZi. 

As pre- 

I th ink  t h e  s u b j e c t  matter w a s  well chosen i n  t h e  f i v e  courses o f -  

f e r e d ,  p rovid ing  m a x i m u m  breadth  i n  t h e  t i m e  a l l o t t e d .  

omission was exposure {even a minimum) t o  demography and t h e  social i m -  

p a c t s  o f  technology. 

series of f i v e  o r  s i x  " spec ia l  l ec tu re s"  s c a t t e r e d  throughout t h e  year .  

The only obvious 

This could have been programmed, perhaps,  as a 

Class times were minimal, and while  t h e  circumstances were exten-  

The s t u d e n t s  were u a t i n g ,  more time could have been e f f e c t i v e l y  used. 

e s s e n t i a l l y  i n  a f u l l - t i m e  co l l ege  curr iculum, y e t  were expected t o  de- 

vo te  only h a l f - t i m e  t o  t h e  School. I t  i s  not  s u r p r i s i n g  t h a t  t h e r e  was 

a c o l l e c t i v e  request f o r  a reduct ion  i n  classroom time. 

problem, of course ,  was t h e  fact  t h a t  t h e  i n s t r u c t o r s  were a l s o  busy 

people,  and t h e  amount of non-classroom con tac t  with t h e  s tuden t s  was 

less than  d e s i r a b l e .  The i n s t r u c t o r s  were provided wi th  an o f f i c e  i n  

Bldg. 7509, b u t  none o f  us ,  a l l  who came some d i s t ance  t o  t h e  School ,  

ever  even began t o  move i n  a set of  r e fe rences  o r  o t h e r  l i b r a r y  materials 

t h a t  would normally be a v a i l a b l e  t o  both s t u d e n t s  and i n s t r u c t o r s  i n  a 

u n i v e r s i t y  environment. 

i n  a u n i v e r s i t y  was absent  a t  OWL. Only two s tuden t s  ever  found t h e i r  

way t o  my o f f i c e  t o  d i scuss  materials presented  i n  the  course. 

Compounding t h i s  

Consequent ly ,  t h e  i n d i v i d u a l  con tac t  so p reva len t  

In  s p i t e  of  t h e s e  problems, I s i n c e r e l y  b e l i e v e  t h a t  ALL of  t h e  

s t u d e n t s  f i n i s h e d  the  school with an a b i l i t y  t o  c o n s t r u c t i v e l y  func t ion  

as par t  of a team involved i n  t h e  assessment of  t h e  environmental impacts 

of technology. 

firm, but  a l l  would be  an asset t o  a group e f f o r t .  

School was successful. 

No one would be  q u a l i f i e d  t o  s ta r t  h i s  own consu l t ing  

I n  t h i s  s ense ,  t h e  

In  t h e  long  r u n ,  I b e l i e v e  t h a t  ORVL would be well advised t o  es- 

t a b l i s h  a cont inuing program of in-house h ighe r  educat ion o f fe red  on a 
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completely op t iona l  b a s i s .  I know nothing o f  thermonuclear phys i c s ,  for 

example, and a b a s i c  course would be o f  i n t e r e s t  t o  me. S i m i l a r l y ,  I 

can envis ion  some math, s t a t i s t i c s ,  o r  compurer courses  be ing  popular ,  

as wel l  as something l i k e  Sam Beall’s survey of energy technology taught  

during t h e  Impact School. A broadening o f  i n d i v i d u a l s ,  through compe- 

t e n t  i n s t r u c t i o n ,  should y i e l d  high dividends i n  an i n s t i t u t i o n  such a s  

Oak Ridge Nat ional  Labora tory ,  and I would urge t h a t  something of the  

na tu re  o u t l i n e d  above be given s e r i o u s  cons ide ra t ion .  

C .  The S tudents  

Comments were so l i c i t ed  from a l l  o f  t h e  students except  one who 
had l e f t  t h e  country.  Ten responses  were rece ived  and a r e  reproduced 
below, Most o f  t h e  respondees d i d  not  avail themselves o f  t h e  o f f e r  
of anonymity. 
d i d ,  no names a r e  appended t o  t h e  fol lowing.  
t o  a few of t h e  no te s  t o  preserve  anonymity. 

However, t o  preserve  t h e  pr ivacy  of  t h e  minorizy who 
Minor changes were made 

1. First  S tudent  

The School has gone through evo lu t ion ,  bo th  i n  purpose and scope.  

When my s e c t i o n  c h i e f  f i r s t  i n v i t e d  me t o  allow my name t o  be submit ted 

l a t e  iri J u l y  1972, t he  purpose he emphasized was not  just t o  l e a r n  

environmental  impact s ta tement  w r i t i n g  b u t  t o  prepare  one f o r  t h e  broader  

environmental  r o l e  t h e  Laboratory intended t o  s e r v e .  By t h e  time c l a s s e s  

s t a r t e d  i n  October,  t he  School had c l e a r l y  become o r i e n t e d  t o  educa te  

one t o  prepare  and manage impact s ta tements .  

c ided,  some i nd iv idua l  i n s t r u c t o r s  i n i t i a l l y  were not  s u r e  what t o  “cach. 

Two o f  them asked the  class f o r  guidance on occasion.  

chemistry,  although included i n  t h e  i n i t i a l  o u t l i n e ,  was omit ted.  A l a r g e  

p o r t i o n  of t h e  class ( a t  l e a s t  16 out  o f  23) , being  chemists or chemical 

eng inee r s ,  a l ready  had adequate knowledge i n  t h e  f i e l d .  The c l a s s e s  

tended t o  become b e t t e r  taught  and the  m a t e r i a l  b e t t e r  s e l e c t e d  as t ime 

went an ,  so t h a t  we ended up with a very  i n t e r e s t i n g ,  en joyable  coursz 

p e r t i n e n t  t o  t h e  w i r i n g  and management o f  impact s t a t emen t s .  

Even with t h e  parpose de- 

Environmental 

Unfor tuna te ly ,  very  felv. people i n  t h e  course,  i t  seems, will have 

formal use  f o r  t he  t r a i n i n g .  O f  t h e  1 7  people !?rho s t a r t e d  t h e  course on 
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a f u l l  r e g u l a r  b a s i s  and 6 o t h e r s  who "audited' '  t h e  course, only 2 o r  3 

have p o s i t i o n s  on environmental  s ta tements  a t  ORNL; one has  found a job 

on environmental  impact r e p o r t s  o u t s i d e  ORNL, and one has  found less 

d i r e c t l y  r e l a t e d  o u t s i d e  employment. Of t h e  approximately 11 people 

given job t e r n i n a t i o n  n o t i c e s  on February 16, s i x  have no t  y e t  found any 

employment. 

One problem i n  t h e  use o f  t h i s  t r a i n i n g  t o  f i n d  a job  i s  t h a t  O W L ,  

which o f f e r s  t h e  course, is  no t  a u n i v e r s i t y  and does not  g ive  fomal 

academic c r e d i t  f o r  the  course of s tudy .  A4ccordingly,  most p rospec t ive  

employers do no t  know what t o  make o f  i t .  

pu t  d e f i n i t e  l a b e l s  on people and jobs  based on the fomal degree h e l d  

o r  required. I have t r i e d  

t o  g e t  ac ross  t h e  value of t h e  School by d i s t r i b u t i n g  a course o u t l i n e  

t o  p rospec t ive  employers. 

blost personnel  departments 

This  school j u s t  doesn ' t  f i t  their system. 

I n  a d d i t i o n  t o  t e c h n i c a l  educat ion rece ived  i n  t h e  School,  a c e r t a i n  

r appor t  o r  s p i r i t  o f  brotherhood has  developed among t h e  s t u d e n t s .  

though i n  competi t ion f o r  jobs,  t h e  s tuden t s  a r e  o f t e n  h e l p f u l  t o  each 

o t h e r  i n  t h e  job  sea rch .  

Even 

2. Second Student  

The Environmental School conducted a t  ORNL dur ing  t h e  1972-73  aca- 

demic year was a very worthwhile 

A br ie f  d i scuss ion  o f  t h e  s t r o n g  and weak p o i n t s  o f  t h e  program fol lows.  

and i n t e r e s t i n g  educa t iona l  experience.  

STRONG POIWS 

1. S e l e c t i o n  of Courses. The t o p i c s  covered were c r i t i c a l  t o  en- 

vironmental  s tudy  and research. Although one n i g h t  c r i t i c i z e  some aspec t s  

o f  the manner i n  vhich the program was presented ,  no one can f i n d  f a u l t  

with t h e  s e l e c t i o n  o f  courses (energy, ecology, economics, meteorology,  

hydrology) .  

t o p i c s  on environmental  p o l l u t a n t s ,  p o l i t i c s  and environmental  r e g u l a t i o n ,  

and l e g a l  a spec t s  o f  environmental  c o n t r o l .  

The only changes I could suggest would be the a d d i t i o n  of  

2 .  I n s t r u c t o r s .  The i n s t r u c t o r s  were e x c e l l e n t .  They were con- 

s c i e n t i o u s ,  h igh ly  q u a l i f i e d ,  good t eache r s ,  f r i e n d l y  and coopera t ive  

i n  every way. 
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3 .  Schedule.  Classes i n  t h e  mornings with environmental impact 

s'iatement work i n  t h e  af ternoons was an appropr ia te  schedule  f o r  t h i s  

a c t i v i t y .  Beginning a t  8 : 3 0  a.m. i n s t e a d  of  8:OO a .n .  was a d e f i n i t e  

advantage t o  s t u d e n t s  and i n s t r u c t o r s  s i n c e  most had o f f i c e s  t o  v i s i t  

before  c l a s s  eac!! morning (9:CO a . m .  might have been even b e t t e r ) .  

4. Environmental Impact Statements .  Working with OWL task groups 

on environmental impact s ta tements  provided p r a c t i c a l  experience t o  r e i n -  

force t h e  academic work i n  t h e  classroom. 

novice i n  t h i s  area can be o f  cons iderable  u s e  t o  t h e s e  task groups 

while  l ea rn ing  t h e  fundamentals o f  impact s ta tement  prepara t ion .  

I f  proper ly  superv ised ,  t h e  

WEAK POINTS 
1. Coordination of t h e  Program. There were numerous s i t u a t i o n s  

where c l o s e r  coord ina t ion  between i n s t r u c t o r s  would have enhanced t h e  

program. 

energy course,  and hydrology t o p i c s  r e l a t e d  meteorology, b u t  they were 

not .  

of coord ina t ion  among then should be made i f  t h i s  program is pursued i n  

t h e  f u t u r e .  

Economics could have been r e l a t e d  t o  c e r t a i n  t o p i c s  i n  t h e  

I r e a l i z e  t h a t  t h e  i n s t r u c t o r s  are busy people ,  b u t  some e f f o r t  

2 .  Classroom Problem S e t s .  The b e s t  educa t iona l  experience o f  

t h e  meteorology course was t h e  take-home problem set  a t  t h e  end o f  t h e  

course.  

i n s t r u c t o r  would have been a g r e a t  h e l p  i n  economics, hydrology, meteor- 

ology, and energy. 

would be worked i n  t h e  classroom. 

Problem sets t h a t  could be worked under t h e  superv is ion  o f  t h e  

I do no t  r e f e r  t o  homework o u t  t o  problem sets t h a t  

3. Environmental Impact Statements ~ The work on environmental 

i n p a c t  s ta tements  was h e l p f u l  from t h e  p o i n t  o f  view t h a t  a l i t t l e  exper- 

i ence  i s  b e t t e r  than none. 

immensely. 

b u t  more o f t e n  I was involved i n  "busy work" o r  no work a t  a l l .  

aware of t h e  d i f f i c u l t i e s  i n  t r y i n g  t o  wri te  impact s ta tements  and having 

s t u d e n t s  hanging around; b u t  again,  a l i t . t l e  coord ina t ion  could have 

improved the  s i t u a t i o n  g r e a t l y . )  

This  p a r t  of  t h e  program could b e  improved 

A t  times, I inade a real  c o n t r i b u t i o n  t o  t h e  impact w r i t i n g ,  

( I  am 

CONCLUSION 

Course c r i c i q u e s  t end  t o  be somewhat nega t ive  i n  tone because t h e  

c r i c i c  f e e l s  mainly c a l l e d  upon t o  po in t  au t  weaknesses i n  a program. 
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I would l i k e  t o  state emphat ica l ly  t h a t  t h e  ORNL Environmental School 

was a good program with many e x c e l l e n t  f e a t u r e s .  

made i n  t h e  areas of course coord ina t ion ,  classroom problem so lv ing ,  and  

impact s ta tement  work. 

Improvements could be 

3. Thi rd  S tudent  

Although I d i d  n o t  vo lun tee r  to a t t e n d  the  School ,  it turned  out t o  

be  very i n t e r e s t i n g .  I spent  about twelve hours p e r  week i n  class and 

about t h e  same amount of time doing homework i n  t h e  evenings and on weekends 

I rece ived  my t e rmina t ion  n o t i c e  a f t e r  about s i x  months of t h e  nine-month 

School were f in i shed .  

General Motors, TVA, and MS. AEC s a i d  t h a t  a t  my age I could no t  com- 

p e t e  with younger k i d s  just out  o f  c o l l e g e  with nore formal t r a i n i n g  i n  

environmental  s c i ences  than  I had [ I ' m  over  40 with a B.S.) .  

TVA sounded f avorab le  and pu t  on my a p p l i c a t i o n  a v a i l a b l e  J u l y  1. 

was f o r  a l abora to ry  a n a l y s t  job.  

an environmental  impact s ta tement  writer. 

i n  me. I t h i n k  I could have g o t t e n  a job  with NUS a t  t h e  same s a l a r y  

I ' m  making, b u t  the c o s t  o f l i v i n g  i n  t h e  Washington a r e a  i s  much h i g h e r  

and I d i d n ' t  want t o  l i v e  t h e r e .  I f i n a l l y  arranged an in te rv iew wi th  t h e  

K-25 p l a n t  and accepted a job as a Sen io r  Laboratory Technician.  

ou t  o f  t h e  School and began t o  work a t  K-25 on Apr i l  2 .  

In te rv iews  were arranged fo r  me with AEC Regulatory,  

This  

They weren ' t  too i n t e r e s t e d  i n  me as 

General Motors wasn ' t  i n t e r e s t e d  

I dropped 

The Meteorology was i n t e r e s t i n g ,  bu t  I had a hard  time fol lowing 

D r .  G i f fo rd ' s  l e c t u r e s .  We were given many r e p o r t s  with l o t s  o f  equa- 

t i o n s .  Finding t h e  proper  equat ions  f o r  d e f i n i t e  weather condi t ions  

e t c .  i s  t h e  secret t o  t h i s  course -- I t h ink .  I dropped out of school 

be fo re  t h e  important  p a r t  o f  economics was covered [ c o s t - b e n e f i t  analy- 

s i s ) .  The Ecology w a s  i n t e r e s t i n g  b u t  requi red  much memorizing. The 

need f o r  p r o t e c t i n g  t h e  environment was brought ou t  more and w a s  more 

c l e a r l y  seen i n  t h i s  course than  t h e  o t h e r s .  D r .  Burgess w a s  probably 

t h e  b e s t  t eache r  i n  t h e  School.  Energy Systems was a l so  very i n t e r e s t i n g ,  

and Sam Beal l  w a s  t h e  second b e s t  of  t h e  i n s t r u c t o r s  - -  i n  my opinion.  

T'ne energy c r i s e s  were c l e a r l y  demonstrated and a l t e r n a t i v e  energy sources  

were d iscussed .  t4uch menory work was requi red ,  bu t  t h i s  was the e a s i e s t  

course f o r  me. 
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The on-the- job  t r a i n i n g  w r i t i n g  environmental s ta tements  was n o t  

very h e l p f u l  i n  my case. Since t h e  r e a c t o r  p r o j e c t  I was assigned t o  

was j u s t  g e t t i n g  s t a r t e d ,  we spen t  most o f  our  t i n e  wai t ing  on a r e v i s e d  

s ta tement  from them. I d i d  l i b r a r y  r e s e a r c h ,  made s p e c i e s  l i s t ,  e t c . ,  

whi le  wa i t ing ,  as well as s t u d i e d  completed environmental statements t o  

learn how they are writ ten and compiled. 

Although I am more aware of  our environmental problems, t h e  School 

d i d n ' t  s ave  my j o b  a t  X-10, and it  d i d n ' t  h e l p  me g e t  t h e  job a t  K-25. 

4. Fourth S tudent  

To e v a l u a t e  t h e  school as a u n i t ,  I must f irst  g i v e  same consider-  

a t i o n  of t h e  i n d i v i d u a l  courses o f f e r e d ,  My opinions and impressions 

follow. 

1, Meteorology. For t h e  f i rs t  two months, we were deeply emeshed 

i n  mathematical d e r i v a t i o n s  o f  fundamental equat ions r e l a t e d  t o  t h e  sub- 

j e c t .  Eventual ly ,  Frank Gifford came t o  r e a l i z e  t h a t  we were n o t  sched- 

u l ed  t o  pursue t h i s  approach as p a r t  of environmental impact analysis.  and 

rev ised  t h e  classroom work along t h e  l i n e s  o f  p r a c t i c a l  problem s o l v i n g .  

tleteorology i s  f a r  too  complex f o r  any o f  us t o  have become q u a l i f i e d  

meteoro logis t s  i n  a few months, b u t  we gained considerable  i n s i g h t  i n t o  

i t  and l ea rned  t h e  terminology, a t  l e a s t .  

2 .  Energy Systems. For me, t h i s  was a very p r z c t i c a l ,  wel l -organized 

s e r i e s  of  classes. 

and up-to-date  d a t a  r e l a t e d  t o  U.S. energy p r o b l e m .  Numerous v i s i t i n g  

l e c t u r e r s ,  expe r t s  i n  t h e i r  f i e l d s ,  kept  i n t e r e s t  h igh ,  For anyone going 

i n t o  environmental imyact a n a l y s i s ,  no matter what phase of  it, t h i s  course  

gave necessary information t h a t  allows understanding b a s i c  problems of t h e  

need f o r  energy sources .  

Sam Beall presented a wealth o f  background information 

3. Economics - The i n s t r u c t o r ,  G .  S .  G i l l ,  hzs  made a s i n c e r e  e f f o r t  

t o  give a s e r i e s  o f  l e c t u r e s  t h a t  p resented  a r a t h e r  complete background 

i n  economics. 

i a l  than was r e a l l y  necessary.  F o r  ou r  purposes ,  more time could have 

been devoted t o  b e n e f i t - c o s t  a n a l y s i s  appl ied  problems perhaps by  ORYL 

personnel working i n  b e n e f i t - c o s t  a n a l y s i s  f o r  environmental impact s t a t e -  

ments. 

I t  i s  l i k e l y  t h a t  we have beer, given more background inater- 
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4. Hydrology. The two i n s t r u c t o r s ,  J i m  Duguid and Pat Ryan, may 

have come t h e  c l o s e s t  t o  i d e a l  i n  developing l e c t u r e s  t h a t  gave an over- 

view o f  t h e i r  s u b j e c t .  

and r a p i d l y  covered ma te r i a l  t h a t  l e t  us  have a look a t  t h e  p o t e n t i a l  

problems and gave us a degree of f a m i l i a r i t y  with terminology. Despi te  

t h e  s h o r t  time a v a i l a b l e  -- less than  any o t h e r  course -- i t  i s  l i k e l y  

t h a t  w e  can do useful c a l c u l a t i o n s  of  t h e  more s t r a i g h t f o r w a r d  problems 

involved i n  hydrology. 

S .  Ecology. 

They recognized t h e  sho r tnes s  o f  time a v a i l a b l e  

Perhaps due t o  a personal, i n t e r e s t  i n  p l a n t  and animal 

l i f e  and perhaps also due t o  t h e  c a p t i v a t i n g  p e r s o n a l i t y  o f  t h e  i n s t r u c t o r ,  

t h i s  was t h e  most i n t e r e s t i n g  course o f f e red .  

turer  -- h e  i s  an o r a t o r .  H i s  l e c t u r e s ,  coupled with t h e  oppor tuni ty  I 

had t o  work i n  t h e  a q u a t i c  b io logy  group on impact, allowed me t o  l e a r n  

a g r e a t  d e a l  t h a t  undoubtedly w i l l  be of  b e n e f i t  i n  a s ses s ing  var ious  power 

p l a n t  impacts on ecosystems. 

Bob Burgess i s  no t  a l ec -  

Summary and Conclusions. DesFite assurances o therwise ,  I f e l t  and 

recognized t h a t  I was i n  t h e  School most l i k e l y  as a r e j e c t  from my former 

d i v i s i o n  -- borne out  by my t e rmina t ion .  Management's goa ls  i n  e s t a b l i s h -  

i n g  t h e  School and choosing t h e  p a r t i c i p a n t s  were never known. 

s t r u c t o r s  a s soc ia t ed  with t h e  School a l l  made genuine e f f o r t s  t o  g ive  us 

va luab le  and use fu l  information and,were very successfu l  a t  i t .  I have 

a warm outlook toward t h e  School because i t  n e t t e d  f o r  me an i n t e r e s t i n g  

The i n -  

job o f f e r  from a reputab le  employer. 

5 .  F i f t h  S tudent  

1. S tudents  were arbitrarily s e l e c t e d  by management. I t  would have 

been b e t t e r  i f  s tuden t s  were s e l e c t e d  on a voluntary basis. 

2 .  About h a l f  the c l a s s  w a s  given n o t i c e  of  te rmina t ion  i n  February. 

This was bad f o r  morale and i n t e r f e r e d  with e f f e c t i v e n e s s  of t h e  School. 

3. Energy i n  Soc ie ty  Class. Considerable m a t e r i a l  was covered; 

some of i t  was covered r a t h e r  s u p e r f i c i a l l y  because o f  time requirements .  

F o r  i n s t a n c e ,  o n l y  one l e c t u r e  was devoted t o  p re s su r i zed  water r e a c t o r s .  

4 .  Economics Class. ?-lost emphasis placed on microeconoinic theory .  

Although an e f f o r t  was made t o  b r i n g  ma te r i a l  r e l a t e d  t o  b e n e f i t l c o s t  
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a n a l y s i s  e a r l y  i n  t h e  course,  I d i d  n o t  cons ider  it t o  be  t Q O  s u c c e s s f u l .  

We were asked t o  t u r n  i n  a b e n e f i i / c o s t  term paper  when we h a d n ' t  con- 

p l e t e l y  covered b e n e f i t l c o s t  a n a l y s i s  i n  class.  

c o r r e c t e d  by schedul ing t h e  class s o  t h a t  it would end a t  an e a r l i e r  d a t e ,  

This  could have been 

5 .  Ecology Class. I n s t r u c t o r  wisely chose t o  provide a foundation 

of b io logy  s i n c e  many o f  'JS were d e f i c i e n t  i n  t h i s  regard.  

c i p l e s  seened t o  have been covered f a i r l y  well. 

Ecology p r i n -  

6. Meteorology Class. I n s t r u c t o r  provided set  o f  no te s  f o r  material 

given i n  c lass ,  and t h i s  was very u s e f u l .  

seened t o  be t h e o r e t i c a l  and as presented  was beyond my a b i l i t y  t o  under- 

s t a n d  e a s i l y .  

worked i n  class. 

Material i n  e a r l y  p a r t  o f  course 

The course would have been b e t t e r  i f  more problems had been 

7 .  Hydrology Class. The textbook used was no t  t o o  good, although 

it may be t h e  b e s t  a v a i l a b l e .  

6 .  S i x t h  Student  

X comparison made between t h e  m a t e r i a l s  s t u d i e d  i n  t h e  Environmental 

School and t h a t  f o r  an environmental engineer ing degree shows t h a t  essen- 

t i a l l y  t h e  same naterials were covered i n  both  -- t h e  main d i f f e r e n c e  be ing  

t h a t  more time was requi red  t o  complete t h e  environmental engineer ing 

s t u d i e s  i n  c o l l e g e .  Since t h e  i n s t r u c t o r s  €or t h e  School were each l e a d e r s  

i n  t h e i r  r e s p e c t i v e  f i e l d s ,  it must be assumed t h a t  t h e  i n s t r u c t i o n  given 

was equal t o  o r  s u p e r i o r  t o  t h a t  a t  most co l l eges .  I t h i n k  it  i s  f a i r  

t o  say t h a t  t h e  s t u d e n t s  of  t h e  Environmental School a r e  well equipped 

t o  do environmental work and should be given t h e  oppor tuni ty  t o  do so .  

7 .  Seventh Student  

Without a clear understanding o f  t h e  aims of t h e  s u b j e c t  School -- 
a rumored spectrum ranging from a r e t r e a d i n g  o f  o l d  s c i e n t i s t s  t o  t h e  

enlightenment necessary f o r  w r i t i n g  r e l e v a n t  EIS -- an o b j e c t i v e  evalua- 

t i o n  i s  very d i f f i c u l t .  However, I s h a l l  t r y  t o  summarize t h e  good 

(advantages) and bad (disadvantages) t h i n g s  about t h e  School as I saw 

them. 



27 

F i r s t ,  a genera l  s ta tement .  Whatever t h c  pu-rpose o f  t h e  School -- 
and it may have changed somewhat as circumstances dur ing  t h e  yea r  changed -- 
my opinion i s  t h a t  t h e  School was of cons iderable  va lue  both t o  t h e  par- 

t i c i p a n t s  and t o  t h e  Laboratory and AEC. In  fac t ,  a cont inuing  in-house 

educat ion program, i n  my opinion,  could be  most rewarding -- i n  t h e  long 

zzul t o  ORqL, and shor t - range ,  t o  i t s  immediate programs. For t h i s  I 

v i s u a l i z e  two more-or-less d i s t i n c t  programs: an in-house educa t ion  program 

t o  provide  background i n f o m a t i o n  and t o  update  t h e  knowledge o f  t h e  s t a f f  

b u t  no t  as i n t e n s i f i e d  as t h e  s u b j e c t  School, and a serninar-type program 

provid ing  s u f f i c i e n t  background and c u r r e n t  information on a p a r t i c u l a r  

- 

n a t i o n a l  problem f o r  t h e  staff t o  c o n t r i b u t e  i t s  e x p e r t i s e  through d i s -  

cuss ion  and eva lua t ion  ( a  forum). I n  t h i s  regard ,  t h e  r e s u l t s  of a 

ca re fu l  i n v e s t i g a t i o n  i n t o  o t h e r  in-house educat ion programs would be 

most h e l p f u l .  

Advantages (good po in t s )  o f  the subject School,  i n  add i t ion  t o  gener- 

a l  background information o f  t h e  s u b j e c t  matter (meteorology, energy, eco- 

nomics, eco logy ,  hydrology) ,  included t h e  experience of f i e l d  t r i p s  

( f i r s t h a n d  in spec t ion  of nuc lea r  and f o s s i l - f u e l  energy f a c i l i t i e s ,  ef-  

f o r t s  a t  p o l l u t i o n  abatement, l a rge - sca l e  eco log ica l  s t u d i e s ) ,  t h e  d i s -  

cussion of avant-garde ideas o r  s t u d i e s  for p o l l u t i o n  c o n t r o l  (SO injec-  

t i o n  system t o  improve c o n t r o l  o f  f ly -a sh  emissions a t  Bul l  R u n ,  photoly-  

s is  o f  hydrocarbons t o  simulate solar  con t r ibu t ions  t o  smog from auto-  

mobil exhaust emissions,  "unconventional" e l e c t r i c  power t ransmission)  , 
and t h e  exposure of c o n t r o v e r s i a l  opinions on c u r r e n t l y  proposed s o l u t i o n s  

o r  i n t e r p r e t a t i o n s  of d a t a  ( T y r r e l l  vs .  Beall on e l e c t r i c i t y  demand growth, 

hazards of SO, stack emissions vs.  crop b e n e f i t s  by replenishment of  

s o i l  sulfur, i n e f f e c t i v e n e s s  o f  wet cool ing towers i n  t h e  Southwest) .  

3 

* 

I n  my opinion,  t h e  disadvantages (bad po in t s )  about t he  subject School 

were minimal, e s p e c i a l l y  f o r  a pro to type .  

h i s  own g r i p e s ,  t h e  a i r i n g  of which is undoubtedly one of t h e  purposes 

o f  t h i s  eva lua t ion .  

undergo c a r e f u l  eva lua t ion ,  are: 

Probably each p a r t i c i p a n t  had 

Areas which i n  my opinion could be  improved o r  should 

1. An imbalance o r  uncoordinat ion of  course assignments o r  reqquire- 

ments . Bad: reading zssignments t h a t  were overwhelming when r equ i r ed  

f o r  s eve ra l  courses  s imultaneously and without regard t o  o t h e r  respons i -  

b i l i t i e s .  Good: Beail's summary 3f important f a c t s  from his r equ i r ed  

reading assignments;  Duguid's problem assignments (o f  cons iderable  va lue ,  

::. ~. . . . . . . . . . . . . . 



i n c i d e n t a l l y )  , given when compet i t ive  assignments -- were minimal; Beall 's  

term p a p e r ,  ass igned over 5 months be fo re  &de. 

2 .  An over  emphasis on l e t t e r  grades f o r  f i na l  s u b j e c t  " c r e d i t . "  

Granted t h a t  an i n c e n t i v e  t o  do well i n  "school" i s  r equ i r ed ,  methods 

o t h e r  t han  l e t t e r  grades should be explored ( p a s s - f a i l ? )  . 
agement (but  - not  t h e  i n s t r u c t o r s )  a i d  t h e  .2EC (? )  appeared obsessed wi th  

t h i s  t r a d i t i o n a l  method o f  s t u d e n t  e v a l u a t i o n  and motivat ion.  

3 .  Discon t inu i ty  of  p r e s e n t a t i o n  of  s u b j e c t  m a t e r i a l .  This occurred  

School man- 

p r i m a r i l y  only i n  Economics when the  i n s t r u c t o r  (Gill) had a p r i o r  com- 

mitment t o  teach  a t  U.T. 

Plaudits should be given the i n s t r u c t o r s  o f  t h e  s u b j e c t  School:  

Beall and h i s  O W L  guest  speakers  (Energy) ; Gifford  (and Hanna, Meteor- 

o logy) ;  Burgess (Ecalogy); Duguid, Tamura, arnd Ryan (Hydrology); and 

G i l l  (Economics). 

requi red  of  t he  s i t u a t i o n ,  b u t  h i s  eva lua t ion  o f  most of  t h e  s tuden t s  i n  

h i s  course w i l l  undoubtedly show an alarming unpreparedness i n  h i s  s u b j e c t  

(which, i n c i d e n t a l l y ,  i s  a reason f o r  an in-house educa t ion  p r o g m q ) .  

Only the  l a t t e r  seemed t o  lack  t h e  necessary  f i n e s s e  

I cannot miss t h i s  oppor tuni ty  %o emphasize my b e l i e f  t h a t  a cont in-  

uing research-seminar  ty-pe pro,aram should b e  i n s t i t u z e d .  

o u t s i d e  t h e  Laboratory as well as wi th in  should be  involved t o  2rovide 

background information and c u r r e n t  progress  i n  f i e l d s  of i n t e r e s t ,  and 

t o  act as t h e  c a t a l y s t  f o r  e l i c i t i n g  ingenious s o l u t i o n s  t o  urgent  n a t i o n a l  

problems. The energy seminars last yea r  and the  " I n t e r d i v i s i o n a l  Energy 

Seminar" of J u l y  30, which took p l ace  while  I was d r a f t i n g  these comments, 

a r e  examples o f  t h e  %,ype seminars t h a t  should be made a cont inuing ,  pe r -  

manent program a t  ORqL, e s p e c i a l l y  i f  we a r e  t o  take on new re spons ib i -  

i i t i e s  i n  energy research  and development. 

Speakers from 

8. Eighth Student  

"Trail of  Tears" 

I .  General Comments 

1. Study t i n e .  Classes  were conducted f o r  approximately f o u r  hours  

p e r  day,  f o u r  days y e s  week. 

work week was t o  have been spen t  rev iewing  and rewriting environnen;al 

impact s ta tements .  I f  we use t h e  ~ l d  college r a t i o  o f  t x o  hours o f  s t u d y  

time p e r  hour of  c l a s s  t ime, w e  then  have an average o f  32 hours  o f  s tudy  

The balance o f  t h e  time a v a i l a b l e  di l r ing the  
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t ime p e r  week which was t o  have been on our  own time a f t e r  working hours 

o r  on weekends. Th i s  is a r a t h e r  high p r i c e  t o  ask each s tuden t  and h i s  

fami ly  t o  pay, e s p e c i a l l y  s i n c e  t h e  reward t o  most has been te rmina t ion .  

I 30 not  b e l i e v e  t h a t  any o t h e r  school conducted a t  t h e  Laboratory has 

had t h e s e  requirements  and c e r t a i n l y  not t h e  r e w a r d s - - - t e n i n a t i o n .  

2 .  Vacations.  Dr. Lewis Nelson, who seemed t o  func t ion  3s Dean 

o f  S tuden t s ,  t o l d  u s  p r i o r  t o  t h e  beginning of  t h e  School t h a t  a r range-  

ments would be made f u r  t hose  of u s  who had not  t aken  our  vaca t ions  t o  

t r a n s f e r  vaca t ion  time i n t o  t h e  next ca lendar  year .  When I t r i e d  t o  

t r a n s f e r  one week, I was r e fused .  D r .  Nelson t o l d  me to take my vaca- 

tion while  t h e  School was not i n  s e s s i o n  a t  Christmas time. As a r e s u l t ,  

it was necessary  f o r  me t o  come t o  work while  on vaca t ion  i n  o r d e r  f o r  

me t o  complete my assignments.  Furthermore, one o f  t h e  o t h e r  s t u d e n t s  

was allowed t o  c a r r y  over  vaca t ion  a s  provided by t h e  company rules  and 

then  was allowed t o  carry over  one a d d i t i o n a l  week. 

3 .  Contrac t .  Severa l  months a f t e r  t h e  School had been s t a r t e d ,  

D r .  Nelson d i s t r i b u t e d  t o  us  a c o n t r a c t  which provided t h a t  we would work 

€or t h e  Laboratory a t  least 13 months fol lowing completion of t h e  sche- 

duled c l a s s e s .  

have t o  pay 4 1 / 2  months of our  s a l a r y  t o  t h e  Union Carbide Corporat ion 

f o r  t h e  account of t h e  government. There were, of course ,  except ions 

which would be handled on an ind iv idua l  b a s i s .  One o f  t h e  terms of  t h e  

c o n t r a c t  s a i d  t h a t  the Laboratory was not  ob l iga t ed  t o  employ u s .  

4 .  Termination. A major i ty  of t h e  s tuden t s  i n  t h e  ORNL Environ- 

If we l e f t  t h e  Laboratory p r i o r  t o  t h e  13 months, we would 

mental School were terminated i n  February 1973. Time has proven t h a t  

t h e  s tuden t s  and t h e i r  r e c e n t l y  acquired s k i l l s  were not i n  demand a t  

t he  Laboratory,  i n  t h e  AEC, i n  o t h e r  governmental agencies ,  nor i n  p r i -  

v a t e  indus t ry .  C e r t a i n l y  s i x  unemployed people  a t  t h e  present  time can 

a t t e s t  t o  t h a t  s ta tement .  

5 .  Financia l  Losses. The f i n a n c i a l  l o s s e s  t h a t  my family and I 

have been forced  t o  sustain a r e  very  s e r i o u s  and seve re ,  probably about 

average of o t h e r  i nd iv idua l s  te rmina ted .  

a) Pension. A t  age 55, I would normally be e n t i t l e d  t o  r e c e i v e  a monthly 

pension of $315. 

$170 per  month a t  age 55.  

By being terminated e a r l i e r ,  I shall now r e c e i v e  

Th i s  corresponds t o  aE annual l o s s  o f  $174'2 
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p e r  year  and f o r  a normal l i f e  expectancy of  7 2  yea r s ,  a l o s s  o f  

$29,580. 

b) Life Insurance.  CurTently l i f e  insurance i s  c a r r i e d  free o f  charge 

t o  t h e  r e t i r e e  by  t h e  company. 

less r e p r e s e n t s  a l o s s .  For me, t h e  company w i l l  c a r r y  no f ree  l i f e  

insurance upon my l i f e .  

c) H o s p i t a l i z a t i o n ,  

b e n e f i t s  can be c a r r i e d  a t  a c o s t  of $ 2 7 . 6 2  per month, $331.44  p e r  yea r ,  

or  $4971.60 t o  age 65. 

d) Major Medical Expense. Th i s  coverage ceases with t e rmina t ion .  '4 re- 

t i r e d  employee can c a r r y  t h e  r e g u l a r  major medical expense a t  Some nomi- 

n a l  c o s t .  

Up t o  $ l r l , O O O  i s  c a r r i e d  and anything 

A new p o l i c y  with about h a l f  t h e  c u r r e n t  employee 

Loss on t h e  sale  of my home. 

Increased c o s t  of 3 new home and higher  i n t e r e s t  rates. 

Soc ia l  l o s s e s  and i n t a n g i b l e s  l o s t  by me and my family.  

Cost and discomfort  of  an u l c e r .  

Loss on t h e  l i q u i d a t i o n  of my f a m i l y ' s  personal  bus iness ,  which inc ludes  

$9000 f o r  t h e  t r a d e  name, good w i l l ,  e t c . ,  and an est imated irrventory 

l i q u i d a t i o n  l o s s  g r e a t e r  t han  $10,000, 

j )  Yany o t h e r  losses which 1 have no t  enumerated. 

11. Technical .4ssessment 

A .  Purpose 

No one ever explained t o  t h e  s t u d e n t s  t h e  purpose o f  t h e  Environmen- 

t a l  School. There were no g o a l s  def ined  and no rewards s p e c i f i e d .  Mini- 

num expectancy was continued emplo-ment with a degree o f  j o b  s e c u r i t y .  

This  expectancy, of  course,  proved f a n c i f u l .  

B .  Teachers 

C e r r a i n l y  a l l  of t h e  t eache r s  possessed a high degree of competence 

i n  t h e i r  area o f  s p e c i a l t y .  

coherent and organized l e c t u r e .  Miile some t eache r s  adhered well t o  t h e  

class schedule ,  o t h e r s  i n s i s t e d  on long pe r iods  (1 l / 2 - 2  hours) of un- 

i n t e r r u p t e d  c l a s s  time. Needless t o  s a y ,  toward t h e  end of t h e s e  l e c -  

t u r e s  i t  was n e a r l y  impossible t o  concen t r a t e .  One t eache r  (Burgess) 

was very  well ?repared and gave an i n t e r e s t i n g  and organized l e c t u r e  I n  

30-45 minutes wizh  such c l a r i t y  t h a t  a minimum amount of  study time was 

requ i r ed .  Another teacher  (Beail), while  having an i n t e r e s t i n g  t o p i c ,  

Some t e a c h e r s  had d i f f i c u l t y  preparing a 
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proceeded to cover so much territory that it seemed like "once over lightly." 

C. Subject Material 

1. Economics. I personally felt cheated with this course since the 

practiciil purpose was benefit-cost analysis. Many months of intensive 

study were spent on theory o f  the consumer, theory of the firm, etc. 

Overall, too much time was given to t h e  mbject, t h e  examinations were 

complex and too long, and the questions were difficult to discuss corn- 

pletely t o  the instructor's satisfaction. 

2 .  Energy in Society. The course contained a wealth of good material, 

but unfortunately was treated in a cursory manner. Much more time should 

have been given to nuclear power stations analysis, including more of the 

specific details of the various power reactors now being utilized. If the 
future o f  the LMFBR is as important as one is led to believe, then cer- 

tainly a more intensive study of this reactor should have been warranted. 

3 .  Meteorology. The material presented was very interesting, but 

more emphasis should have been placed upon application as it applied to 

projects that need environmental impact statements. The most interesting 

part of  the course was solving the final problem set given as a take-home 

exam. 

4. Hydrology. The material presented in this course was very inter- 

esting, but  the time allotted t o  the instructor was entirely inadequate. 
It seems inconceivable that approximately 12 hours of class time would be 

allotted to cover an entire textbook of 328 pages which probably would 

normally be covered in an entire college academic quarter ( 3  months). 

The speed at which the instructor had to proceed to cover the material 

was ridiculous. 

examination was fair. I, myself, feel that I learned a great deal and 
would have liked to learn more. 

The daily problems assigned were very practical and the 

5 .  Thermo-Hydraulics. This course could have been improved by at 

least doubling the time available. 

new but extremely important in the analysis of industrial and nuclear 

discharges. 

The area of thermo-hydraulics is rather 

6 .  Ecology. The specific material was not too interesting, bu t  

The exaxiples were practical the illustrative examples were terrific. 

and were presented in an easily understood manner. 

classes most interesting; in fact, I actually looked forward to them. 

The teacher made the 
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D .  Overal l  Appraisal  

I b e l i e v e  t h a t  everyone a s s o c i a t e d  with t h e  ORNL Environmental School 

was short-changed, e s p e c i a l l y  t h e  s t u d e m s .  The s t u d e n t s  werz asked and 

t h e i r  f a m i l i e s  were requi red  t o  s a c r i f i c e ,  y e t  most were rewarded by termin-  

a t i o n .  Most s tudenr s  entered t h e  School with high i d e a l s  and l o f t y  thoughts  

t h a t  they were l ea rn ing  s k i l l s  t h a t  would p l a c e  them i n  a p o s i t i o n  of being 

i n  demand, no t  as a s u r p l u s  commodity r e l e g a t e d  t o  t h e  p r o v e r b i a l  s c r a p  heap. 

The ORNL S t a f f  Newsletter ind ica t ed  t h e  s t u d e n t s  would be assirnilaced i n t o  

t h e  environmental p r o j e c t s  a t  t h e  Laboratory.  

t h e  s k i l l s  learned a re  no t  i n  demand a t  ORNL, t h e  AEC, or i n  t h e  market- 

p l ace .  The AEC and ORVL have been short-changed i n  t h a t  t h e i r  money has  

been spent  t r a i n i n g  people who w i l l  never c o n t r i b u t e  t o  t h e i r  organiza-  

t ions .  

I t  i s  v e r y  s u r p r i s i n g  t h a t  

The School was haphazardly organized and poor ly  r u n .  Whoever a r -  

ranged t h e  c lass  schedule  without consider ing t h e  s tuden t  work load would 

seem t o  be incompetent. Whoever was instrumental  i n  s e l l i n g  t h e  School 

t o  t h e  s t u d e n t s  d i d  them a grave  i n j u s t i c e .  

a t i o n  o f  t h e  s t u d e n t s  a f t e r  t h e  s e l l  j o b  c e r t a i n l y  broke good f a i t h  and 

owes each o f  then a moral as well as an e t h i c a l  o b l i g a t i o n .  I f o r  one 

w i l l  never f o r g e t  t h e  i n j u s t i c e .  

\hoever  ordered t h e  termin- 

9.  Ninth Student 

The n i n e  months I spent  i n  a t t e n d i n g  t h e  Environmental School were 

o f  cons iderable  va lue  t o  me and, i n  my case, I b e l i e v e  it will be of v a l u e  

t o  t h e  Laboratory.  

p i c t u r e  and how t h i s  re la tes  t o  t h e  environment. 

is t o  ass i s t  i n  t h e  p r e p a r a t i o n  of t h e  Environmental Report f o r  t h e  L?IIFBR 

Program, and I have been a b l e  t o  he lp  t h e  o t h e r  people on t h i s  program 

t o  understand t h e  type of  material t h a t  w i l l  be  requi red  f o r  t h i s  r e p o r t .  

I rece ived  an o v e r a l l  f e e l i n g  f o r  t h e  U.S. energy 

l.ly p re sen t  assignment 

The s ta f f  f o r  t h e  School were unusual ly  dedica ted  people .  They 

prepared and presented t h e i r  d a t a  i n  a manner f a r  b e t t e r  than rnost of  

t h e  t e a c h e r s  who have conducted c l a s s e s  t h a t  I have taken a t  t h e  evening 

school  a t  U.T. I t  i s  amazing t h a t  they were a b l e  t o  keep up t h e i r  enthu- 

siasm wher, so  many of t h e  s t u d e n t s  ha3 been t e rmina ted .  
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Ses ides  t h e  d i r e c t  e f f e c t  of  t h e  i n s t r u c t i o n ,  t h e  School forced  m e  

t o  i x p o v e  my s tudy  h a b i t s  and s tudy  d i s c i p l i n e .  

va lue  t o  my cont inuing  educat ion which i s  r equ i r ed  f o r  a l l  persons i n  

technic21  jobs.  

These are  o f  obvious 

I 

I t h i n k  t h e  Laboratory would b e n e f i t  by having a l l  members o f  i t s  

staff go throL,gk s x h  3 school  every few s e a r s .  

staff t e c h n i c a l l y  "young ." 
I t  would he lp  keep t h e  

10. Tenth Student  

The fo l lowing  i s  an a p p r a i s a l  of t h e  School for Environmental 

Impact Statements .  

f o r  a pe r iod  of n i n e  months. 

"home" d i v i s i o n s ,  and t h e  remainder were supported by Laboratory over-  

head (Di rec to r ' s  Div is ion) .  

Twenty t o  twenty-f ive s t u d e n t s  a t tended  t h e  School 

F ive  s t u d e n t s  were supported by t h e i r  

1. Selection of Students. T h i s  was handled ve ry  poor ly .  Candi- 

The p u b l i c  r e l a t i o n s  j o b  

The School could just as e a s i l y  have been b u i l t  

d a t e s  were t o l d  t o  go t o  school or be f i r e d .  

was badly  mishandled. 

up i n t o  something t h a t  a t  l e a s t  p resented  a facade  of r e s p e c t a b i l i t y .  

As it was, ou r  f r i e n d s  on l ea rn ing  of our "se lec t ion"  g ree t ed  us i n  t h e  

hallways with condolences i n s t e a d  of c o n g r a t u l a t i o n s .  

2 .  Not i f i ca t ion .  We were given approximately t e n  days n o t i c e .  

In  c e r t a i n  cases, people  were allowed t o  spend t h e i r  a f te rnoons  f o r  3-3 

weeks f i n i s h i n g  up t h e i r  r e sea rch .  

expendable but  so was our work. 

Obviously, no t  only were w e  considered 

3. Assignment t o  Impact Problem Areas.  As t h e  School was set up, 

a s tuden t  spent  h a l f - t i m e  i n  formal l e c t u r e s  and ha l f - t ime  i n  ac tua l  

impact wr i t i ng  i n  v a r i o u s  problem areas. 

which problem a r e a  they  would p r e f e r  working i n  but  were simply assigned 

wi th  t h e  admonition t h a t  "cons iderable  care and a number of cons idera-  

t i o n s "  were involved i n  t h e  s e t t i n g  of assignments.  Switching over t o  

o t h e r  a r e a s  was allowed i n  a few i n s t a n c e s ,  however. 

The s t u d e n t s  were not  asked 

4. Class Attendance. Compulsory class a t tendance  ( t o  t h e  ex ten t  

t h a t  no vaca t ion  days were permi t ted  during t h e  n ine  month school term) 
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added t o  t h e  g e n e r a l l y  r e p r e s s i v e  atmosphere. In  l i g h t  o f  t h e  f a c t  

t h a t  most u n i v e r s i t i e s  now make class at te2dance o p t i o n a l  even f o r  18- 

year -o ld  freshmen, i t  d i d  seem a b i t  incongruous t h a t  a group o f  middle- 

aged t e c h n i c a l  people - -  s e v e r a l  holding Ph.D.s - -  be ordered t o  show 

up f o r  m i l i t a r y  s t y l e  r o l l  c a l l s  each morning. 

5 ,  Grading. S ince  at tendance a t  t h i s  School was s t r i c t l y  involun- 

t a r y  and s i n c e  no c o l l e g e  c r e d i t  was given,  it would seem t o  have been 

an obvious p l a c e  f o r  t h e  i n c r e a s i n g l y  popular  "pass- fa i l "  system of 

grading,  However, each i n s t r u c t o r  was ordered t o  give exams with number 

grades t o  be recorded i n  t h e  s t u d e n t ' s  permanent record.  

s t r u c t o r s  voiced s t r o n g  oppos i t ion  b u t  were t o l d  t h a t  t h i s  was t h e  

way it had t o  be -- period.  

Seve ra l  i n -  

6 .  I n s t r u c t o r s .  Without except ion ,  a l l  s i x  i n s t r u c t o r s  were com- 

p e t e n t  and consc ien t ious .  

t o  very good. 

s t a t e d  puryose of t h e  School ( t r a i n i n g  f o r  impact s ta tement  work) b u t  

o c c a s i o n a l l y  (meteorology- and economics) was weighted too  h e a v i l y  

i n  f avor  o f  b a s i c  p r i n c i p l e s .  

T h e i r  teaching a b i l i t y  ranged from adequate 

Course content  was u s u a l l y  reasonable  i n  l i g h t  o f  t h e  

7 .  Books, Textbooks were provided f o r  each course along with a 

small l i b r a r y  o f  r e f e r e n c e  books. 

ordered and d i d  n o t  a r r i v e  u n t i l  t h c  course was h a l f  f i n i s h e d .  An economics 

r e fe rence  book was made requi red  reading f o r  two exams and an i n s u f f i c i e n t  

number o f  copies  made i t  d i f f i c u l t  f o r  t h e  m t i r e  class t o  read t h e  

book b e f o r e  t h e  exams. 

t o  very good with most o f  them r a t i n g  good. 

The energy t e x t  was o u t  of  p r i n t  when 

The q u a l i t y  o f  t h e  t e x t s  ranged from very poor  

8 .  Non-Academic Operat ions.  The School was adminis tered i n  an 

e f f i c i e n t  manner. The sec re t a r i a l  a s s i s t a n c e  was outs tanding  i n  s p i t e  

o f  unusual hardships  ( e . g . ,  geographic remoteness from t h e  main p a r t  

o f  t h e  Laboratory,  poor copying equipment, e t c , ) .  Class schedules  were 

d i s t r i b u t e d  each week. Typing, copying, and o t h e r  s e c r e t a r i a l  s e r v i c e s  

were r e a d i l y  a v a i l a b l e  and o f  high q u a l i t y .  

9 .  H i s t o r i c a l  Notes. In  s p i t e  o f  t h e  ego-sha t te r ing  manner i n  

which people were d r a f t e d  i n t o  t h e  School,  an e s p r i t  de corps soon 

developed anong t h e  s t u d e n t s  which must have amazed even the  nost ardent  

suppor t e r s  o f  t h e  whole scheme. Such r e s i l i e n c e  could hard ly  have been 

expected from a group o f  people who r e p o r t e d l y  \ e r e  chosen because o f  

t h e i r  "lack o f  n o b i l i t y  and f l e x i b i l i t y . "  V i r t u a l l y  every s tuden t  put  

f o r t h  h i s  b e s t  e f f o r t  a t  least  u n t i l  "Black Friday' '  (February 16,  1973) 
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when 11 o f  t h e  15 people  who were being supported by t h e  School re- 

cei;od t e rmina t ion  n o t i c e s .  The small degree of r e s p e c t a b i l i & y  the  

School had gained by t h i s  time was t o t a l l y  s h a t t e r e d  by t h i s  a c t i o n .  

Here WGS a school  set  up f o r  t h e  e x p l i c i t  purpose o f  t r a i x i q  twenty 

"highly competent s c i e n t i s t s  and engineers"  t o  work on environmental  

impact s t a t e r e n t s .  These were p r o f e s s i o n a l  Feor l e  who had, i n  many 

cases ,  spen t  t h e i r  e n t i r e  working c a r e e r s  (20 t o  30 years )  i n  special-  

i z e d  f i e l d s  of r e sea rch  and engineer ing ,  who i n  many cases h e l d  ad- 

vanced degrees  acqui red  as a r e s u l t  of  cons ide rab le  personal  e f f o r t  

and f i n a n c i a l  sacrifice,  and who were now be ing  removed from t h e i r  

l i f e - l o n g  p ro fes s ion  and t o l d  with t e n  days nDtice t o  go i n t o  an e n t i r e l y  

new and u n r e l a t e d  f i e l d .  

reaching t h e  halfway po in t  i n  t h e i r  r e t r a i n i n g  pe r iod ,  they  are  t o l d  

t h a t  t h e  p r o j e c t  f o r  which they  are be ing  t r a i n e d  can on ly  t a k e  two 

people and s i n c e  t h e r e  i s  no o t h e r  suppor t  f o r  them they are t h e r e f o r e  

f i r e d .  

Now, having accepted t h i s  t u r n  of  events  and 

- 

Adding t o  t h e  t o t a l  absu rd i ty  o f  t h i s  t u r n  of events  was t h e  re- 

quirement by t h e  AEC on January 31, 1973 -- j u s t  two weeks before  

"Black Friday" -- t h a t  each s t u d e n t  sign a c o n t r a c t  t o  cont inue  h i s  

employment f o r  13 months fol lowing t h e  end o f  t h e  school  term o r  r e -  

fund 4 1/2  months pay t o  Union Carbide! 

10. Conclusions.  I t  i s  c e r t a i n l y  an enigma t h a t  even among those  

i n  r e spons ib l e  p o s i t i o n s  i n  t h e  ORNL environmental  impact p r o j e c t  t he  

School i s  considered t o  be  more a l i a b i l i t y  than an asset. As one ORNL 

environmental  impact p r o j e c t  l e a d e r  p u t  i t ,  " t h a t  School was a d i s a s t e r "  - -  
t o t a l l y  los ing  s i g h t  of  t h e  fact t h a t  along with be ing  a d i s a s t e r  i n  

terms of  cont inued employment a t  OWL, it  was a l s o  a unique, top  q u a l i t y  

t r a i n i n g  experience f o r  people  going i n t o  managerial  p o s i t i o n s  i n  the  

environmental  impact f i e l d .  Thus, t h e  real va lue  o f  t h e  School was and 

i s  t o t a l l y  obscured by t h e  dark cloud which hung over  i t  from i t s  very 

i ncep t ion .  For those  who surv ived  t h e  t e rmina t ions ,  t h e  s t igma asso- 

c i a t e d  with having been a p a r t  o f  t h e  Environmental Sdiool i s  something 

they  must try h a r d  t o  l i v e  down. 

On t h e  p o s i t i v e  s i d e ,  o f  t h e  f i f t e e n  people  completing t h e  School ,  

a t  least  f i v e  will be working i n  t h e  environmental  f i e l d  -- two a t  

ORYL and t h r e e  elsewhere.  

b e  e a s i e r  f o r  having had t h i s  t r a i n i n g .  

Job hunt ing  f o r  t h e  o t h e r s ,  hopefu l ly ,  will 
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D .  The Environmental Impact Reports P r o j e c t  

1. Thomas Ii. Row, Deputy D i r e c t o r  of t h e  Environmental Iinpact Reports 
P r o j e c t  

I contacted t h e  Task Group Leaders t o  reques t  t h e i r  a p p r a i s a l  

o f  t h e  s t u d e n t s  from t h e  Environmental School. In some cases, t h e  

e v a l u a t i o n  was t h e  r e s u l t  of having one o r  more s t u d e n t s  working d i r e c t -  

l y  with a Task Group i n  prepar ing  d r a f t  m a t e r i a l  for a s t a t emen t ,  i n  

o t h e r  cases observations of  s t u d e n t s  who. were personal  f r i e n d s .  The 

s ta tement  i s  a summary o f  these remarks. 

S tudents  were used i n  s e v e r a l  c a p a c i t i e s  i n  t h e  Environmental 

The Project was e s t a b l i s h e d  i n  Mzrch 1971 Impact Reports P r o j e c t .  

eo assist the Cornmission i n  completing t h e  environmental ana lyses  of 

n u c l e a r  power p l a n t s .  Following t h e  Calver t  Cliffs d e c i s i o n ,  t h e  P r o j e c t  

s i z e  was g r e a t l y  increased  and involved more than  seventy ORUL s ta f f  

members i n  FY 7 3 .  Students  were used t o  supplement t h i s  e x i s t i n g  t a s k  

f o r c e  o f  personnel .  

r e s p o n s i b i l i t y  f o r  d r a f t i n g  a s e c t i o n  of  an environmental s ta tement  

while  o t h e r  xorked on gene r i c  problems. 

Some were assigned t o  a t a s k  group and given 

The School provided t h e  s t u d e n t s  with a broad background t h a t  

enabled them t o  a p p r e c i a t e  t h e  maqy problems a s s o c i a t e d  with impact 

analyses .  However, it i s  n o t  p o s s i b l e  t o  s a y  t h a t  r 9 t r a i n i n g  was com- 

p l e t e l y  success fu l .  In  most cases, it was necessary t o  p l a c e  an i n d i -  

vidual  in a job  s i t u a t i o n  f a i r l y  c l o s e l y  r e l a t e d  t o  h i s  o r i g i n a l  pro-  

f e s s i o n  t o  o b t a i n  optimum performance. For example, none of  t h e  s t u -  

den t s  became p r o f i c i e n t  i n  ecologica l  s c i ence  t o  t h e  p o i n t  thar  they 

could s e r v e  as a t a sk  group lead e c o l o g i s t .  

I n  s c a t t e r e d  cases ,  some s t u d e n t s  found a n iche  where they were 

able  t o  develop a skill t o  t h e  p o i n t  t h a t  they u l t i m a t e l y  found a j o b  

i n  i n d u s t r y  2s a r e s u l t .  Cost /benefi% eva lua t ions  and cool ing tower 

d r i f t  p r e d i c t i o n s  are t y p i c a l  examples o f  s p e c i a l t i e s  where i n d i v i -  

duals  concentratsd t h e i r  t r a i n i n g .  

As i n  any t r a i n i n g  program, t h e  s t u d e n t s  t h a t  a p p l i e d  t h e i r  a b i l i -  

ties i n  a p o s i t i v e  f a sh ion  received t h e  most b e n e f i t .  The P r o j e c t  h i r e d  

t x o  of t h e  s t u d e n t s  f o r  permanent assignment. 
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2 .  R. P .  Wichner, Thermal Hydraul ics  Group 

a. Meteorology and plume behavior  l e c t u r e s  by Frank Gif ford  were an 

e x c e l l c a t  p repa ra t ion  f o r  impact s ta tement  work. 

s t u d e n t s  became our "experts"  i n  t h i s  f i e l d ,  and i f  some c o n t i n u i t y  had 

been achieved ,  t h e r e  would have been a gc.9,d basl- :  f o r  an RGD program, i n -  

c luding:  1) improved methods f o r  fog p r e d i c t i o n ,  2) s t anda rd  methods 

summary f o r  gene ra l  u se  i n  impact s t a t emen t s ,  3) fog p r e d i c t i o n s  r e :  cool ing 

ponds - now h i g h l y  sketchy,  and 4) i c i n g  p r e d i c t i o n s  - now extremely sketchy 

Lectures  on thermal d i s p e r s i o n  i n  water  were extremely weak. 

i n  s h o r t  Grder ,  t h e  f o u r  

b .  The 

concen t r a t ion  seemed t o  be on "hydrology" r a t h e r  than  mass and h e a t  transfer 

i n  plumes. Perhaps a genera l  class, such as t h i s  was, would no t  b e  capable  

o f  s p e c i a l i z i n g  t o  t h e  e x t e n t  needed fo r  c o n t r i b u t i n g  t o  thermal d i s p e r s i o n  

work f o r  impact s ta tements .  Yet ,  t h i s  was i n  f a c t  done i n  t h e  atmospheric 

d i  s p e r s  i on a rea .  

The thermal d i s p e r s i o n  l e c t u r e s  were no t  well thought out  with r e s p e c t  

t o  e i t h e r  prepar ing  f o r  thermal impact judgments f o r  impact s ta tements  o r  

f o r  b a s i c  understanding o f  mechanisms. 

c. Student  a t t i t u d e s :  The f o u r  s t u d e n t s  i n  the  thermal impact a r e a  

maintained e x c e l l e n t  work a t t i t u d e s  even a f t e r  t h r e e  o f  them rece ived  te r -  

mination n o t i c e s .  This was t r u e  down t o  a t  least t h r e e  t o  fou r  weeks from 

t h e i r  scheduled 'depar ture  da tes .  

work, which was, o f  course ,  l e f t  incomplete -- one i n  t h e  a r e a  o f  fog  pre-  

d i c t i o n s ,  t h e  o t h e r  i n  t h e  a r e a  of p r e d i c t i n g  b i o l o g i c a l  entrainment  a t  

oceanic  s i t e s .  

Two of  t he  f o u r  began t o  perform o r i g i n a l  

In sum, t h e  fou r  s tuden t s  con t r ibu ted  s i g n i f i c a n t l y  t o  t h e  thermal 

hydrau l i c s  e f f o r t  i n  t h e  b r i e f  span t h a t  they  were a s s o c i a t e d  wi th  it. 

f a c t ,  s i n c e  manpower was so  s h o r t ,  t h e  s tuden t  con t r ibu t ion  was an essen-  

t i a l  and s ignif icant  p o r t i o n  of ou r  t o t a l  e f f o r t .  

I n  

d.  General comments on curr iculum: Probably,  a c t u a l  members o f  t h e  

impact s ta tement  p r o j e c t s  should have been consul ted  regard ing  t h e  con ten t s  

o f  t h e  curr iculum. I d o n ' t  b e l i e v e  they  were, and as t o  why t h i s  should be 

t h e  case  escapes me. C e r t a i n l y ,  c o n s u l t a t i o n  with p r o j e c t  members would 

be a p r e r e q u i s i t e  f o r  t h e  s t a t e d  o b j e c t i v e  o f  t u r n i n g  out  s t u d e n t s  capable  

of working i n  t h e  p r o j e c t .  ' Otherwise,  a l o t  o f  extraneous s t u f f  g e t s  thrown 

i n  and important  a r eas  a r e  omit ted -- as was t h e  case .  
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e .  The use o f  s t u d e n t s  f o r  menial tasks was q u i t e  o b j e c t i o n a b l e .  

Students  should no t  be made t o  perform l i t e r a t u r e  surveys OF o t h e r  such 

menial j obs  - -  drawing graphs,  making up t a b l e s ,  e t c .  They a r e ,  b y  

and l a r g e ,  graduate  engineers  and s c i e n t i s t s  and should be chal lenged 

accordingly.  

f .  Concluding remarks: Perhaps t h e  s t a t e d  o b j e c t i v e s  o f  t h e  

School 's  program were t o o  gene ra l  -- " to  provide workers capable of 

w r i t i n g  impact s ta tements ."  'This tends t o  l ead  t o  a l o t  o f  genesal-  

i z e d  m a t e r i a l ,  which may e a s i l y  b e  picked u? by i n t e r e s t e d  people on 

t h e i r  own. 

t h e  t e c h n i c a l  and s c i e n t i f i c  a s p e c t s  o f  problems encountered i n  impact 

s ta tement  eva lua t ions .  The h i g h e s t  t e c h n i c a l  l e v e l  should have been 

s t r i v e n  f o r ,  even t o  t h e  ex ten t  that t h e  lectures would not  b e  imme- 

d i a t e l y  "applied," b u t  a good grounding i n  t h e  b a s i c s  would b e  a t t a i n e d .  

The t r a d e  school approach should be shunned, b a s i c  s c i e n c e  a spec t s  

enphasi zed . 

The o b j e c t i v e s  perhaps should have bccn focused more on 

The Environmental School i n  t h i s  r e s p e c t  was d i f f e r e n t  from t h e  

Reactor School where an exac t ing  degree o f  t e c h n i c a l  competence was 

demanded and where t h e  curr iculum was developed around b a s i c  s c i e n c e  

and technology. 

School had adopted t h i s  approach. 

Probably, it would have been b e s t  i f  t h e  Environmental 

3 .  D .  J. Nelson, Bio logica l  Environmental Impact Group 

The Environmental Sciences Divis ion p a r t i c i p a t e d  i n  t h e  Impacts 

School as one of  t h e  d i v i s i o n s  where school p a r t i c i p a n t s  gained prac-  

t i c a l  experience,  Most o f  t h e  p a r t i c i p a n t s  I had con:act with were 

eager  and e n t h u s i a s t i c  workers. However, t h e  work we could a s s i g n  

them t o  do independently should be descr ibed  as l imi t ed .  

s t u d e n t s  had t h e  necessary background t o  understand t h e  work they were 

doing. 

t h i s  course n a t e r i a l  was taken nany yea r s  b e f o r e  and t h e r e  was l i t t l e  

r e t e n t i o n  of  t h e  m a t e r i a l .  Further ,  t h e i r  previous educa t iona l  exper- 

i ence  bore l i t t l e  re levance t o  t h e  environmencal eva lua t ions  we are  re- 

qu i red  t o  do.  The s tuden t s  were used mainly as " l e g  men" t o  round up 

None of t h e  

Some o f  them had elementary b io logy  i n  t h e i r  background, b u t  
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ma te r i a l  needed f o r  i n p a c t s  assessments .  Attempts t o  encourage them t o  

syntLes ize  d a t a  from t h e  t e c h n i c a l  eco log ica l  l i t e r a t u r e  were g e n e r a l l y  

unsuccessfu l ,  mainly because t h e  s t u d e n t s  lacked t h e  background t o  under- 

s t a n d  t r .e  processes  involved.  We maintained a cont inuing e f S o r t  t o  i n -  

volve t h e  s tuden t s  i n  s i g n i f i c a n t  a spec t s  of t h e  r e a c t o r  s t a t i o n  evalu-  

a t i o n s  with a t u t m i a f  approach. 

gene ra l ly  s u c c e s s f u l  i n  a meaningful way. 

The r e s u l t s  of mr e f f o r t s  were not  

We ran  i n t o  another  problem i n  t h e  School because of our  stance t h a t  

The students 

According 

t h e  s t u d e n t s  should ga in  some p r a c t i c a l  working experience.  

were placed  i n  a competi t ive s i t u a t i o n  i n  t h e i r  class work. 

t o  t h e  s t o r i e s  w e  r ece ived ,  s tuden t s  ass igned  t o  other Laboratory d i v i s i o n s  

were able t o  use "work" time t o  s tudy  lessons .  

they were being placed  i n  a poor p o s i t i o n  with r e s p e c t  t o  o t h e r  s tuden t s  

i n  t h e  School. I could only agree with them, but  t h i s  d id  not change 

our p o s i t i o n  with r e spec t  t o  work. 

Our ass igned  s t u d e n t s  f e l t  

I f e e l  ou r  s t a f f  members made a s e r i o u s  e f f o r t  t o  r e t r e a d  o t h e r  s c i e n -  

t ists  t o  write impact s ta tements .  These e f f o r t s  were of  l i n i t e d  value 

because of  (1) t h e  lack of appropr i a t e  background oE t h e  s t u d e n t s ,  and 

( 2 )  a morale problem c rea t ed  by non-uniform t rea tment  of  s tuden t s  i n  the  

various Laboratory d i v i s i o n s .  

4. H ,  E .  Z i t t e l ,  E f f luen t  Systems Group 

I worked with one s tuden t  dur ing  h i s  a t tendance  a t  t h e  School.  H i s  

He w a s  ha l f - t ime  was spent  working on chemical and radwaste e f f l u e n t s .  

very capable  and, with h i s  background, had l i t t l e  d i f f i c u l t y  with t h e  

t e c h n i c a l  a spec t s  o f  t h e s e  s e c t i o n s  o f  an impact s ta tement .  However, 

it was very apparent t o  both of u s  t h a t  classroom i e c t u r e s  could not take  

t h e  p l ace  o f  p r a c t i c a l  experience and, f o r  t h a t  reason,  f e l t  t h a t  t h e  mix- 

t u r e  of  classroom and working experience was o f  g r e a t  b e n e f i t  t o  him. 

was my understanding that  t h i s  admixture was a l a rge  p lus  f o r  him i n  ob- 

t a i n i n g  h i s  p o s i t i o n  with a nuc lea r  power f a c i l i t y  since h e  was a b l e  t o  

demonstrate working knowledge. Since he left t h e  Laboratory,  he has 

i n d i c a t e d  s e v e r a l  times t h a t  his t o t a l  School experience has been o f  g r e a t  

use t o  him. 

I t  
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APPENDIX 1 

.- 

Notes on Meeting of Advisory Panel f o r  In-House Education Program 
i n  Environmental Sc iences  and Ecology - December 13, 1971 

An advisory  panel  has  been assembled t o  cons5der an in-house educat ion 

program i n  Environmental Sciences and Ecology. 

S.  I .  Auerbach, F. R. Bruce, C. C. Burwell ,  bl. L. Nelson, J .  L .  L i v e n a n ,  

R. S.  Livingston,  J .  S .  Olson, F .  P l a s i l ,  and H. W. Schmit t .  

members are: A. M. Weinberg and F. L .  Culler, Jr. 

Members a r e  H.  I .  Adler ,  

Ex-o f f i c io  

The educa t ion  program i n  Environmental Sciences and Ecology i s  envi-  

s ioned  t o  be t h e  f i r s t  p a r t  o f  a broad, long-range in-house educat ion pro- 

gram, a p re l imina ry  o u t l i n e  of which i s  a t t ached  f o r  your r e fe rence .  Your 

comments and sugges t ions  on t h i s  o u t l i n e  s e p a r a t e l y  would be most welcome. 

The advisory  panel  had i t s  first meeting on December 13, 1971. The 

ques t ion  of  o b j e c t i v e s  f o r  such a program wi;s d i scussed  a t  l eng th .  

following p o i n t s  were gene ra l ly  agreed t o  conta in  at l e a s t  an i n i t i a l  s e t  

o f  o b j e c t i v e s ,  app l i cab le  a t  p ro fes s iona l  l e v e l s  : 
To provide  a supply o f  h igh ly  competent s c i e n t i s t s  and engineers ,  

trained i n  t h e  fundamentals o f  environmental s c i ences  and ecology, who can 
then  e n t e r  t hose  f i e l d s  i n  p ro fes s iona l  capac: I * *  Lies. 

The 

1. 

2. 
a t  t h e  Laboratory by t h e  add i t ion  of  s c i e n t i s t s  and engineers  of d ive r se  
backgrounds. 

To s t r eng then  t h e  environmental  sc iences  and ecology programs 

3.  To provide a mechanism whereby capable  s c i e n t i s t s  and engineers  

(This p o i n t  may be appropr i a t e  f o r  those  whose cu r ren t  work 
may change t h e i r  f i e l d s  of  s p e c i a l i z a t i o n  i n t o  ecology o r  environmental  
s c i ences .  
wi th in  the Laboratory may possibly be  d iscont inued  o r  no longer  funded.) 

4 .  To provide a mechanism whereby s c i e n t i s t s  and engineers  may be- 

(This po in t  could be appropr i a t e  
come f a m i l i a r  with ecology and environmental  s c i ences ,  even though they  do 
not  enter  t h e s e  f i e l d s  p r o f e s s i o n a l l y .  
f o r  t h o s e  who work i n  support  of t h e s e  f i e l d s ,  o r  f o r  whom it  may be d e s i r -  
a b l e  t o  become f a m i l i a r  with t h e s e  f i e l d s . )  

A number of o t h e r  aspec ts  of t h e  proposed program were d iscussed ,  

and a consensus was reached on t h e  following p o i n t s :  

v e r s i t i e s ,  ORAU, e t c . ,  o r  with any degree-grant ing program a r e  n o t  pre-  
s e n t l y  envis ioned,  but may develop a f t e r  t h e  program g e t s  underway. Uni- 
v e r s i t y  professors  o r  o t h e r  ou t s ide  consu l t an t s  may be used as i n s t r u c t o r s .  

1. The program is  t o  serve  in-house p r o f e s s i o n a l s .  Ties w i t h  uni-  



2 .  The l e v e l  of exce l l ence  i s  t o  b e  kept  h igh  among t h e  p r o f e s s i o n a l s  
who e n t e r  t h i s  program. Publ ic  r e l a t i o n s  a re  t o  be conducted s o  t h a t  it 
i s  c l e a r  t h a t  mobi l i ty  i s  d e s i r a b l e  and t h a t  t h i s  i s  a d e s i r a b l e  program 
with p r o f e s s i o n a l s  hand-picked t o  p a r t i c i p a t e .  

3 .  This  program w i l l  c o n t r i b u t e  t o  t h e  s t r eng then ing  and v i t a l i t y  
o f  t h e  s t a f f ,  as wel l  as t o  staff  mobi l i ty .  We should keep i n  mind t h e  
p o s s i b i l i t y  o f  pa r t - t ime  p a r t i c i p a t i o n  i n  a few cases  where t h a t  might 
be d e s i r a b l e .  

4. Longer range, we nay wish t o  set up a program analogous t o  t h i s  
one at t echn ic i an  and support  levels .  This i s  a p o i n t  t o  keep i n  mind bu t  
is not  an immediate o b j e c t i v e .  

5. We may a l s o  wish t o  cons ider  s e t t i n g  up courses  of i n s t r u c t i o n  
which would be a v a i l a b l e  t o  t h e  staff on a pa r t - t ime  and/or  e x t r a - c u r r i -  
c u l a r  b a s i s ,  as i s  done, f o r  example a t  Bel l  Labs. A s ta f f  member could then 
become famil izr  with t h e  environmental  s c i ences  o r  ecology while  he cont inues 
h i s  c u r r e n t  professional work, thereby  becoming more e f f e c t i v e  if h i s  work 
i s  r e l a t e d  t o  those  f i e l d s ,  o r  t e s t i n g  h i s  i n t e r e s t  i f  h i s  work i s  no t  
r e l a t e d  t o  them. 

I n i t i a l  s t e p s  i n  e s t a b l i s h i n g  t h e  proposed program inc lude  des igning  

and s e t t i n g  up a curriculum, a r ranging  f o r  f a c u l t y  , ar ranging  f o r  classroom 

space ,  and even tua l ly ,  choosing t h e  f i r s t  candida tes  f o r  p a r t i c i p a t i o n .  

The optimum degree o f  on-the-job t r a i n i n g  i s  t o  be  sought .  

The Planning Group w i l l  work with members of t h e  Advisory Panel and 

o t h e r  appropr i a t e  Laboratory s taff  members t o  carry out  t h e s e  s t e p s ,  i n  

o r d e r  t o  begin t h e  program as soon as p o s s i b l e .  
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ORNL Program f o r  Advanced and Continuing Education 

General 

T t z  Laboratory i s  becoming more deeply involved i n  a n m b e r  o f  new 

areas, many o f  which are i n t e r d i s c i p l i n a r y  i n  n a t u r e .  S t a f f i n g  i n  t h e s e  

new a r e a s ,  as t h e i r  a c t i v i t i e s  i n c r e a s e ,  w i l l  b e  p r i n c i p a l l y  from w i t h i n  

t h e  Laboratory and, t h e r e f o r e ,  w i l l  e n t a i l  c e r t a i n  c a r e e r  r e o r i e n t a t i o n s  

among t h e  p re sen t  s ta f f .  

In a d d i t i o n ,  Laboratory management wishes t o  encourage mob i l i t y  of t h e  

I t  i s  well known t h a t  a s c i e n t i s t  who is  h i g h l y  compe- p r o f e s s i o n a l  s taff .  

t e n t  and c r e a t i v e  i n  one area i s  very l i k e l y  t o  be.competent and c r e a t i v e  

i n  ano the r  area in which h e  becomes i n t e r e s t e d .  Evidence i n d i c a t e s  t h a t ,  

f o r  many s c i e n t i s t s ,  occas iona l  changes i n  s p e c i a l t y  area ( so  t h a t  s e v e r a l  

such changes occur  dur ing  one's working l i f e t i m e )  maintain v i t a l i t y  and 

i n t e r e s t  a t  h i g h e s t  l e v e l s .  

I t  i s  t h e r e f o r e  t h e  d e s i r e  o f  Laboratory management t o  set  up an 

in-house educa t ion  program. The program which i s  envis ioned  -- l e t  us 

temporar i ly  cal l  it PACE, - Program f o r  I Advanced - Continuing e Education - -  
i s  t o  be designed t o  provide h igh -qua l i ty  educat ion and s tudy ,  p a r t i c u -  

l a r l y  i n  new areas, f o r  t h e  Laboratory s ta f f ,  i . e . ,  p r o f e s s i o n a l  s tudy  

f o r  p r o f e s s i o n a l s .  

The broad o b j e c t i v e s  of PA4CE, as p r e s e n t l y  seen,  a r e  as fo l lows:  

1. To provide  h igh ly  competent s c i e n t i s t s  and engineers  with t h e  
fundamentals o f  a new area, i n  a reasonable  and e f f i c i e n t  manner, so  t h a t  
they  may become a c t i v e ,  c o n t r i b u t i n g  s t a f f  members i n  t h a t  a r ea .  

2 .  To provide courses  whereby s c i e n t i s t s  and engineers  may become 
f a m i l i a r  with a new area, i . e . ,  t o  broaden t h e i r  backgrounds and out looks ,  
even though they do not e n t e r  t h e  new f i e l d  p r o f e s s i o n a l l y .  

3. To provide inc reased  mob i l i t y  and s k i l l s  among t h e  s t a f f  and, 
thereby ,  t o  i n c r e a s e  long-term staff  e f f e c t i v e n e s s  and f l e x i b i l i t y .  

PACE w i l l  p rovide  a framework wi th in  which a curr iculum i n  any de- 

The d u r a t i o n  s i r e d  area can be  made a v a i l a b l e  t o  t h e  Laboratory s t a f f .  

and schedul ing  o f  a typical s tudy  program w i l l  be optimized according t o  

t h e  p a r t i c u l a r  a r e a  concerned; i f  an ORSORT model i s  fol lowed,  f o r  exam?le, 

t h e  term may be 9 t o  1 2  months, with f u l l - t i m e  p a r t i c i p a t i o n  by e n r o l l e e s .  

PACE w i l l  be an in-house program, i n i t i a l l y  without  t i e s  t o  u n i v e r s i t i e s  

o r  o t h e r  i n s t i t u t i o n s ,  a l though p a r t i c u l a r  i n d i v i d u a l s  from u n i v e r s i t i e s  

or elsewhere may be  employed as i n s t r u c t o r s .  
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Long-term, i t  i s  a n t i c i p a t e d  t h a t  PACE w i l l  i nc lude  courses o f  i n s t r u c -  

t i o n ,  p a r t i c u l a r l y  i n  new areas,  a v a i l a b l e  t o  t h e  s t a f f  on a par t - t ime 

and/or e x t r a - c u r r i c u l a r  b a s i s .  

t o  broaden h i s  background and knowledge and, perhaps,  t o  t e s t  h i s  interest 

i n  an area which he i s  cons ider ing  f o r  poss ib le  p r o f e s s i o n a l  involvement. 

Such an a c t i v i t y  would permit a s t a f f  member 

PACE may a l s o  eventua l ly  inc lude  r e f r e s h e r  courses and advanced courses  

i n  t h e  d i s c i p l i n e s  represented  i n  t h e  Laboratory.  

t a i l o r e d  t o  undergraduate l e v e l ,  n o n - s c i e n t i f i c ,  and support  pe r sonne l .  

Some courses  could be 

The f i rs t  new, i n t e r d i s c i p l i n a r y  area i n  which a PACE curr iculum i s  

being considered i s  t h a t  of  Environmental Sciences and Ecology. 
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APPENDIX I1 

OFFlCE OF THE DIRECTOR 

OAK RIDGE NATIONAL LABORATQRY 
OreRAtEn BY 

ONION CARBIDE CORPORATION 
NUCLEAR DIVISION 

POST OFFICE BOX X 
OAK RIDGE, TENNESSEE 37830 

Apr i l  28, 1972 

I&. Robert J. Hart 
U. S. Atomic Energy Conmission 
Post Off ice  Box E 
Oak Ridge, Tennessee 37830 

Dear Pob: 

We have been g iv ing  thought t o  what -de might do in a sys temat ic  way t o  
inc rease  t h e  e f f e c t i v e n e s s  of t h e  Laboratory staff. This i s  a cont inu-  
ing nanagement ob jec t ive ,  3u t  i t  has heightened i q o r t a n c e  today because 
our programs a r e  changing r a p i d l y  and staff turnover  i s  low. 
connection, w e  hope t o  inplement t h i s  fall. a full-tiiie educa t ionz l  pro- 
gram t o  r e t r a i n  a s e g w n t  of t h e  t e c h n i c a l  staff i n  f i e l d s  where our 
programs are growing. The attachment describes t h e  gene ra l  program and 
t h e  f irst  year ' s  act ivi t ies .  
srould be developed as needed, 

In  t h i s  

Spec i f i c  a c t i v i t i e s  f o r  subsequent yea r s  

The f u l l - t i m e  program inc ludes  two c u r i c u l a  - one emphasizing t h e  en- 
vironmental  e f f e c t s  of technology end t h e  o the r  po in ted  toward produc- 
i n g  ?hysical s c i e n t i s t s  conversant i n  the  f i e lds  of S i o l o g ~  and ecolow.  
Each progrun c o n s i s t s  of about half- t ime f o r  classroom work f o r  a cal-  
endar y e a r  combined wi th  a half- t ime,  on-the-job t r a i n i n g  on a relate6 
t e c h n i c a l  p r o j e c t .  
f u l l - t i m e  p r o g r m .  

About 20 staff merobers would p a r t i c i p a t e  i n  the 

In add i t ion  t o  t h e  f u l l - t i m e  progrun, we w i l l  o f f e r  s p e c i a l  courses thaz  
would be of va lue  t o  t h e  staff i n  t h e i r  p resent  a s s i g r a e n t s .  
s p e c i a l  course o f f e r i n g  will be i n  economics. 

The i n i t i a l  

As presen t ly  envisioned, t h e  courses  would not ea rn  c o l l e g e  c r e d i t ,  and 
would oot  be coordinated wi th  any p a r t i c d a r  u n i v e r s i t y .  
come i n  p a t  from the ORNL staff .  The pmu23  cos t  f o r  t eache r  s a l u i e s  
and. phys ica l  f a c i l i t i e s  will be about $100,000 (see t h e  s?ttaclhmer;t f o r  
judgetary detai ls) .  

Teachers would 
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:~2 .  2ober-t J. E a t  - 2 -  April 28, 1972 

:he prinstr,r ob jec t ive  of the  program is to improve our ixterm.1 vitality 
, a d  mobility by equipping staff members t o  be e f f e c t i v e  in f i e l d s  that 
a1-2 i n c r e a s i n g  i n  impartvlce - e.g, ,  preparztiion of e n v i r o m n t d  impact 
s t z t e n e n t s .  
hanced o p p a r t u n i t i e s  outside the  Laboratory as a result of  their involve- 
ment i n  the progrDm. C a r r j i n g  the idea a l i 5 t l e  further, i f  it were felt 
t h a t  the  e d u c a t i o n a l  progrvn xould be of value t o  non-CRNL p w t i c i ? u l t s ,  
ve could try to accommodate t h e i r  needs as well. 

A secondary r e s u l t  may be. that participants would have en- 

Nay we have your comments on our plans? 

Sincerely yours, 

Mfii : p l  

cc: Elliot S. Pierce 
E. I. Adler 
S. 1. Auerbach 
Z.  A. 3arker  
D. S. B i l l i n g t o n  
F. 3. Bruce 
R .  F .  Eibbs 
J. L. Liveman. 
R. S. Livingston 
R. A. McNees 
Lewis Nelson 
E. 3. Schmitt 
A. H. S n e l l  
3.  3 .  Trsuger 
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A t  t a c h e  n t  

IPCRODUC T I O N  

I n  r e c e n t  y e a r s  OPSL has  become involved i n  s e v e r a l  new a r e a s  of r e sea rch  
while  support  i n  c e r t a i n  t r a d i t i o n a l  a r eas  has  dec l ined .  S t a f f i n g  i n  t h e  
new a r e a s  has  come t o  a l a r g e  e x t e n t  from wi th in  the  Laboratory,  end t h i s  
t r e n d  i s  l i k e l y  t o  cont inue i n  t h e  fo re seeab le  f u t u r e .  While such a p a t -  
t e r n  i s  d e s i r a b l e  i n  t h a t  it he lps  t o  provide jobs  f o r  s c i e n t i f i c  person- 
n e l  from a r e a s  of decreased funding, t h e r e  i s  not  a l w a y s  a good match be- 
tween i n d i v i d u a l  s k i l l s  and those  r equ i r ed  i n  t h e  new f i e l d .  
example, while  a chemist  may be u s e f u l  i n  a n  environmental  program, he 
would be even more va luab le  i f  he were f a m i l i a r  wi th  t h e  fundanenta ls  of 
e c o l o g i c a l  s c i ences .  

Thus, f o r  

Another important problem at ORNL i s  t h e  gene ra l  ques t ion  of v i t a l i t y  of 
p r o f e s s i o n a l  staff. 
i n g l y  more acute  as t h e  average age of t h e  staff inc reases .  I n t e r n &  
mobi l i t y  of p r o f e s s i o n d  staff members c o n t r i b u t e s  t o  maintenance of v i -  
t a l i t y .  A s c i e n t i s t  who i s  competent and c r e a t i v e  i n  one a r e a  i s  l i k e l y  
t o  'ce competent and c r e a t i v e  in another  area i n  which he becomes i n t e r -  
es ted ,  and f o r  many s c i e n t i s t s  occas iona l  changes i n  s p e c i a l t y  a r e a  main- 
t a i n  vitali ty and i n t e r e s t  a t  h ighes t  l e v e l s .  But even i n  those  cases  
where i n d i v i d u a l s  do not e n t e r  a new f i e l d  p r o f e s s i o n a l l y ,  v i t a l i t y  is 
s t imu la t ed  by the  broadening of out look r e s u l t i n g  from exposure t o  a 
d i f f s r e n t  a r e a  or  d i s c i p l i n e .  
a comprehensive staff educa t ion  program at ORYL. 

'While t h i s  i s  not  a new problem, i t  becomes i n c r e a s -  

Based on t h e s e  cons ide ra t i cns ,  we proDose 

C B Z  CTIVE S 

1. To provide h igh ly  c o q e t e n t  s c i e n t i s t s  and engineers  wi th  t h e  f u d a -  
m e n t a l s  of a new f i e l d  so t h a t  they  may become a c t i v e  c o n t r i b u t i n g  s t z f f  
members i n  t h a t  f i e l d .  

2. To s t i m u l a t e  i n t e r n a l  mobi l i ty ,  and d e  i n t e r n a l  mob i l i t y  & t r a c t i v e .  

3, To provide an opgor tuni ty  f o r  staff members t o  acqui re  e x p e r t i s e  i n  
a f i e l d  o t h e r  than  t h e i r  own which they  m y  need t o  c a r r y  out t h e i r  d u t i e s  
e f f e c t i v e l y  ( f o r  example, many engineers  and s c i e n t i s t s  would b e n e f i t  from 
a course i n  economics),  

4. 
through exposure t o  new f i e l d s  even though t h e y  nzy c o t  en te r  those  f i e l d s  
prof  e s s F ondLy .  

To provide an oppor tun i ty  f o r  staff members t o  broaden t h e i r  out looks 

5. To provide im-dergraduate l e v e l  " r e f r e s h e r "  courses  f o r  Fr,dividuals who 
wish t o  brush us ori old sk i l l s  o r  for purposes of self-developmert at t k e  
sugport personriel l e v e l  - e .g . ,  t e c h c i c i m s .  
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Ye Dropose two sepa ra t e  programs t o  meet t h e  zbow ob:ectlves: 

a. ,rull-time q e c i a l i z e d  pograms,  end. 

b.  par t - t ime cont inuing  program.  

- 

h l l - t i n e  s p e c i a l i z e d  program w i l l  ':e designed t o  meet o b i e c t i v e s  one 
and two above. Their  prim=$ purpose w i l l  be  t o  he lp  i n  the  r e o r i e n t a -  
tion of s t d f  members vho wish t o  e n t e r  new f i e l d s  of research .  The 
du ra t ion  of any p a r t i c u l a r  p r o g r m  -.ill probably be of t h e  order  of one 
y e w .  The programs w i l l  be coordinated wi th  on-the-job t r a i n i n g ;  s t u -  
dents  w i l l  spemi about half of t h e i r  tine g a r t i c i g a t i n g  i n  co iz se  work 
and the  o t h e r  ha l f  ass igned t o  a research  group i n  t h e i r  new f i e l d .  

;-'art-time cont inuing  programs should meet o b j e c t i v e s  t h r e e  t o  f ive above. 
We Tropose t o  e s t a b l i s h  a program similzr t a  t he  ane i n  e f f e c t  a t  3 e l l  
Labora tor ies .  Each course v5l . l  involve at least one ses s ion  pe r  week on 
ORYL t i m e .  
others by outs ide  c o n s u l t v l t s .  

Some courses w i l l  be taugllt  by Lszboratory staff members, 

T'nese pograms  will provide t r a i n i n g  f o r  h ighly  c o q e t e n t  s c i e r r t i s t s  and 
engineers  who wish t o  r e o r i e n t  t h e i r  c z e e r s  and uork i n  a r eas  of e q a n d -  
i n g  e c t i v i t y  at C3NL. 
a t  t h i s  t i ae  a e  t h e  environmental  s c i ences .  We cons ider  it important 
t o  launch these  programs as soon as poss ib l e  s ince  t h e  mobi l i ty  which 
they w i l l  stimdate may he lp  t o  r e l i e v e  pressures c rea t ed  by b u d g e t a q  
r e s t r i c t i o n s  i n  c e r t a i n  a reas  of research .  It i s  imgortant t o  s t r e s s ,  
however, thaz we wish t o  involve ind iv idua l s  of h igh  competence and 
rnotivation. This program i s  not designed to solve the problems of 
marginal  p ro fes s iona l  performance. 

The expznding areas of  r e ses rch  being cansidered 

The f o r n a t  f o r  t h e  f u l l - t i x e  specialized progrms descr ibed below i s  
t e r t a t i v e ,  and  mzy chznge a s  the cul-ricula Ere developed. Zscb p w g r m ~  
- d i l l  ir_vd.-:e a nimoer of Pdl- t ixe p a r t i c i 2 a n t s ,  and i q i l l  last ~ 5 0 i ~ t  one 
y e z r .  
course work, while she o the r  h a l f  t r i l l  c o n s i s t  of on-the-job exposure t o  
she new choser, area of a c t i v i t y .  Thus needs at  CaTL nust be established - 
e.g . ,  Drojected vacancies  i n  the  3nvironmeczab Scierxes  X v i s i o n  - and 
ind iv idua l s  should be assigned t o  t h e  proJec ted  openings. ' a r t i c l p m t s  
would not  only l ezrn  t h e  b a s i c  f o u n d a t i o m  of t h e i r  new f i e i d ,  but they 
irould a l so  be expose2 t o  p r a c t i c a l  problems azd ne thods  of t k e i r  3ro- 
sBect ive pew ca r3e r s .  30 commitments would be requi red  v i t h  r zgz rd  t o  
any irx5iv5dzd cor.tLn;;Lng i n  any p a r t i r d a r  20-c after his com2lex:or. of 
:he ?it . l- ;he 9rogrzn. i s  hoped cha t  a f t e r  :ompletil-g tke ; r o g m  

&OIL$ half of 9 p a z t i c l p a i t ' s  t i m e  w i l l ,  be t d e z  22 wi th  fcrml 
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- 3 -  

ecology t h e  p r t i c i p a n t  vLU. be a competent p h y s i c d  s c i e n t i s t  or  engineer  
(not  ar, e c o l o g i s t )  who is knowledgeable i n  the g e m r a l  field of ecology 
and who is  fani l iar  w i t h  f r o n t i e r  r e sea rch  methods i n  a pa.rt,icx.l..ar ecology 
s u b - f i e l d .  
grams of t h e  ORNL Environntental Sciences Division. 

I n  add i t ion ,  he would also be familiar with t h e  g e n e r d  pro- 

EDUCATIOEAL PROGWY FOR TKE 1972-73 SCHOOL YEP3 - 
EXERGY AND THE ENVIROhMENT 

F u l l - t b e  Specialized Program i n  Ecology 

A one-year program (ha l f - t ime  on t h e  Job) t o  provide  a d d i t i o n a l  2ersonnel  
;rrimasily for t h e  ecological a c t i v i t i e s  w i th in  t h e  Snvironmental  Sciences 
Division. P a r t i c i p a n t s  will come largely from t h e  L)bjsiczl sc i ence  d i v i -  
s i o n s ,  The i n t e n t  is t o  produce p r o f e s s i o n a l s  who a r e  con-Tersant i n  t h e  
f ie lds  of biology a i d  ecology. 
s l a n t  toward t h e  c u r r e n t  "environmental awareness" and r e l a t e d  prograr -  
mat ic  work zt GF,r\JL. 

Courses would be taught with a s t r o n g  

Ful l - t ime Spec ia l i zed  Program i n  Environmental E f f e c t s  

A one-year program (ha l f - t ime on the  job) t o  provide a d d i t i o n a l  personnel  
fo r  p repa r ing  envirorxnental. impact s t a t emen t s  and perhaps f o r  t h e  03JJL-NSS 
Znv i romea t  33- m d / o r  O,PNL-RAI\sN Programs. ? a r t i c i p a n t  s w i l l  come p r - h a r i l y  
from t h e  physical s c i e n c e  d i v i s i o n s .  The i n t e n t  i s  to provide a g e n e r a  
background of informat ion  on environmental  e f f e c t s  of t echnolorn  - e . g , ,  
type, source,  c o n t r o l ,  movement, measurement, and e f f e c t  of e f f l u e n t s  from 
c e n t r a l  power s t a t i o n s ,  

Pa,rt- t ime Continuing Frogram 

A one-year course would be offered t o  i n i t i a t e  a con t inu ing  educa t ion  
progrm a t  ORNL. P a r t i c i p a n t s  would be s e l e c t e d  from t h e  s t d f  at l a r g e ,  
based on t h e  vdue of  t h e  course t o  t h e  i n d i v i d u a l  on his current o r  pro- 
s p e c t i v e  program assignment.  
two-se,nester course i n  economics as r e l a t e d  t o  p r o j e c t  qp ra i sa l  and 
tochnology a s s e s s m n t  . 

'=he first o f f e r i n g  would be a two-unit ,  

Curricula f o r  FWL-time Spec ia l i zed  Prograns 

EcologJ 

F i r s t  Sernester Second Semester 

Biology (4 u n i t s )  Biology (2 wits 

Zemornics ( 2  u n i t s )  

S p e c i a l  Topics ( 2  units) 

Ecologi. (2  &Tits) 

Special  ~opics ( 4  u n i t s )  
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Z n v i r o r i e n t a l  E f f e c t s  

First Semester Seconci Semester 

>lovemerit of P , i r  2nd Xater (2  u n i t s )  

3cononics ( 2  wits) 

Energy In Society,  Cen t ra l  ?over 
S t a t i o n  C h a r a c t e r i s t i c s  (2 u n i t s )  

EcologylEioLogjr ( 2  u n i t s  j 

Environmentrd %enistry, 
Efflzlents and 'Their 
impacts ( 2  u n i t s )  - 

Spec ia l  Topics (4 u n i t s  > 

Course Contents 

Zcology/Eiology ( 2  o r  4 imits, Semesters 1 and 2 )  

F'r inciples w-d concepts of ecology: c h a r a c t e r i s t i c s  of populat ions of 
p l a n t s  and animals ( i c c l u d i n g  man); stricture and Pm.ct ioning of bio- 
l o g i c z l  cornmmities ; kiogeochemical cyc les  ; energ' md produc t iv i ty  13 
ecological syste-ns ; marixe, fresh-water, t e r r e s t r i a l ,  and e s t u a r i n e  
ecology; Wstems e c o i o w ;  pol lu t ior , ;  p r i n c i p l e s  of rr,easurement in e c o l o a .  
F r i n c i g l e s  of b i o l o g  and t h e i r  app l i ca t ion  t o  s c c l o g y  n;icrobiology of 
zdr, i n t e r ,  and wastes; t e r r e s t r i a l  and. aquat ic  zoology; botany; aerobic 
and anaerobic  ox ida t ion ;  biodegradat ion of organic  compounds; metabolism 
of n i t rogen  and sulfur coapounds; b iosyn thes i s ;  enzymology; r a d i a t i o n  
biol06g; r a d i a t i o n  ecology. 

Xovenent of ilir a d  Water (2  units, Semester 1) 

!<!eteoroloa and atmospheric phenomena, a5mospheric c i r c u l a t l o n ;  geseous 
and pzrticrrLzte a i r  g o l l u t a n t s  end t h e i r  d i s p e r s d ;  t h e r n d  pollutior,  
uld plume nodel ing,  The hy3rologicItl cycle:  p r e c i p i t a t i o n ,  evapo t ra s -  
? i r a t i o n ,  g e o l o a ,  and t h e  novement of ground water; water p c l l u t a q t s  and 
t h e i r  d i s p e r s a l .  B t e c t i o n  and measmement of air ar-d water z o l l u t a 2 t s ;  
stmdards.  

, ?zono .~cs  (2 units, Senesser 1) 

T?rinci?les of economics: tiEe va lue  of money, cash flow z n z l p e s ,  p resent  
worth ar,dysis, oplsortunit;. coat  of cap i t a l ,  nu l t i -purpose  pro: e c t  cos t  
dlocz- , ion  uld c o s t / b e c e f i t  ana lys i s ,  i n t e rchangeeb i l i t y  of czyitaal, labo~ 
znd mate r i a l s ,  :%xed charge r a t e ,  t axa t ion ,  i n f l a t l c r , ,  equity csaitpd-, r i s k  
znalJrsis,  ex5erzal cos ts  and bene f i t s ,  r e d  interest rate,  f o r e i g  exchange. 
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- 5 -  

E n e r a  i n  Society,  C e n t r d  Tower S t a t i o n  C h a r z c t e r i s t i c s  ( 2  u i t s ,  Semester 

9 anergy i n  soc le ty :  uses,  forms, by-products of product ion  arid Lse, e f f i -  
c iency  of use ,  f u e l  resources ,  technology and economics of alternative 
sources,  t r anspor t ,  s torage ,  s e a s o r a l  requirements .  C e n t r a l  power s t a t i o n  
c h z r a c t e r i s t i z s :  nuc lea r  and f o s s i l  f u e h d  power p l an t  des igns  and cyc les  
of opera t ion ;  power t r ansmiss ion ;  f u e l  supply, f a b r i c a t i o n  and reprocess-  
i ng ;  chemical e f f l u e n t s ;  a l t e r n a t i v e  cool ing  system c o s t s  and e f f e c t s ;  
r a d i o a c t i v e  waste management. 

S p e c i a l  Topics (2 units, Semester 1) 

Topics t o  be t aken  Largely froin s p e c i a l  courses given i n  the  Enviromenta?.  
E f f e c t s  program t h a t  axe not given i n  t h e  Ecologgr program: Movemnt of 
Air and Water; Environmental Chemistry; E f f l u e n t s  and "heir Impacts; E n e r a  
i n  Society;  C e n t r a l  Power S t a t i o n  C h a r a c t e r i s t i c s .  

Spec id .  Topics (4  units, Semester 2 )  

Topics axe t o  be determined; one or more l e c t u r e - d i s c u s s i o n  se s s ions  on 
t o p i c s  such as t h e  fol lowing are envis ioned:  F o r e s t r j  and f o r e s t  conser-  
v a t i o n ;  A g r i c u l t u r a l  resources  and p r o j e c t i o n s ;  Mineral  r e sources  and 
p ro jec t ions ;  Resource use a n n l y s i s  End recyc l ing;  Urbm. environmental  
problems; Xaste t r ea tmen t  and d i sposa l ;  Technological. assessment ; So- 
c i e t d  fo rces  and environmegtal  problems ; Environnental  l a w ;  Govern- 
mental  agencies and t h e i r  func t ions ;  Xon-governmental o r g v l i z a t i o n s  
and t h e i r  roles. 

S e l e c t i o n  of P a r t i c i m n t s  

2 a r t i c i p a n t s  would come from t h e  fo l lowing  t h r e e  sources:  
t e r e s t  of p rospec t ive  candidates;  (2)  suggest ions from divi,sion manage- 
ments; and (3)  sugges t ions  from t h e  proposed "mobi l i ty  coordinator" .  

(I) d i r e c t  in -  

A small committee w i l l  cons ider  t h e  l i s t  of Candidates and make t h e  f i n d  
s e l e c t  ion.  

i t em one iaove i s  in tended  t o  take advantage of' se l f -mot iva t ion .  Girec5 
a p p l i c a t i o n s  from t h e  s t a f f  w i l l .  be encouraged. To s t i n d a t e  izteres ' ; ,  
it is necessary- t o  widely p b l i c i z e  the educz t iond .  ?rerrture and presen t  
it as  a d e s i r a b l e  opt ion.  

Itern two takes ca re  of  Line-rnanagernent input .  Div is ion  d i r e c t o r s  could, 
for example, encourage sone of t h e i r  staff members t o  p a r t i c i p a t e  i n  t h e  
grogran. 

I ten th ree  r e f e r s  t o  E "mobi l i ty  coordinator"  who w i l l  be appointed t o  
3zndle geceral. staff rnobili ty groblems, One of  h i s  f i x x t i o n s  s5od.d k z  
to Ident iP j  i c d i v i d u d s  ~ h o  x0-d.d nos t  bene f i t  from ',he e d u c a t i o n d  ?ro- 
p a x ,  and t o  g=lt them i n t e r e s t e d  i n  partlcipeting. 
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A small  committee of abaut f ive members, which c o d a  include nanagsrnens 
2nd staff r ep resen ta t ives ,  will Se charged w i t h  narrowing down ',he l i s t  
of p o t e n t i a l  cand ida te s ,  

D i rec to r  and Staff 

Secre ta r ia l  

Consult ants 

Feescher, par t - t ime,  Vanderbil t ,  20 
days at $100 per day fee + $50 
travel, /per dien 

E.lisceUaneous consul tants  - 10 
cansultarts five days each at 
$100 per day fee 
$250 each trip - per diern and travel 

Miscellaneous 

Computing 
Su3pl ies  snd equipmen* / 

Zent/maintenmce - b u i l d i n g  

3.0 NY $64,800 

l ,o MY 6,000 

3,000 

5 9  000 
2,500 

2,000 
4,000 
12,000 

TOTAL $99,300 
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APPENDIX 3 

INTRA-LABORATORY CORRESPONDENCE 
OAK RIDGE NATIONAL LAESORATORY 

May 31, 1973 

To: Robert S .  Livingston 

From: C. C. Burwell 

Subj: Internal Market for the First Year's Graduates from the Proposed 
In-house Educational Program for OWL 

Discussion 

I discussed the availability of permanent jobs within OWL for the first 
year's graduates from the proposed education program with .4dler, Auerbach, 
Beall, Gibbons, and Struxitess. I was not able to arrange a meeting with 
Anderson. 
program or division would pay f o r  the students f o r  the half-time spent in 
on-the-job training on their activities and provide full-time support f o r  
acceptable graduates. 
Laboratory employees entering the educational program would be at least 
average. 

The discussions were based on the assumptions that the receiving 

It as also understood that the general quality of the 

Adler and Auerbach are willing to accept two graduates each on a per- 
The students would also complete their half-time on-the-job manent basis. 

training in the Biology and Environmental Sciences Divisions. 

Beall would prefer graduates with training in reactor engineering but 
will accept two to four  graduates from the educational program depending 
upon their qualifications. 

Gibbons feels he cannot make a firm commitment to support additional 
staff at this time. 
he could use an engineer and a biologist schooled by the educational pro-  
gram. 

However, if consistent with future program funding, 

Struxness says that since the EIS activity is a program rather than a 
division he cannot make commitments to provide permanent staff positions. 
In addition, his experience thus far suggests that few, if any, individuals 
would be satisfied with a permanent assignement in preparing EISs.  Since 
many of his present EIS staff are anxious to return to their home divisions, 
he feels he could easily absorb the entire class for their half-time 
on-the-job assignment or alternatively provide half-year employment for a 
constantly rotating group as long as the EIS activity is funded. 
to McNees, the EIS activity is currently running at an annual level of $ 2 . 7 5  
million (70 technical man-years] and is expected to stay at that l eve l  through 
FY 7 3 .  

According 

It is logical t o  predict that some fraction of the participants in the 
EIS pmgram would recognize new ideas for research as a result of their EIS 
involvement. A mechanism for converting these ideas i n t o  proposals should 
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be provided. 
t h e  EIS program could be placed for a few months per iod  with t h e  Planning 
Group or t h e  NSF Environmental Program in order for them to develop Cheir 
ideas. 

Thus, a few school graduates wi th  on-the-job t r a i n i n g  in 

Summary 

Probable  Placement for .4ssumed 

Half-time during Permanent upon Temporary upon 
school year graduation graduat ion  

~ i r s t  Year Group of  2@ 

Biology Division 2 2 0 

Environmental Sciences Div. 2 2 0 

Reactor Division 

NSF Environmental Program 

2 -4 2-4 0 

0 2 2b 

EIS Pro, gram 14-12 0 l0-SC 

Total 20 8-10 12-10 

?'en each in che  "Ecology" and "Environmental Effects" curricula. 

bOr  in the Planning Group to develop ideas.  
e .  

i . e . ,  the rest of them. 

Conclusion 

There would seem to be little risk proceeding.  
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APPENDIX I V  

PROFILE OF THE ENVIRONMENTAL SCHOOL 

A. Students  

Name 

Boston, C .  R. 

Burwell, C. C.* 

Busey, R. H. 

Cuneo, D .  R. 

F i t z p a t r i c k ,  Frances 

F l e i s c h e r ,  8. 

Glover, I .  T.* 

Guberman, H. D, 
Kegley, T. M. 

Kirslis, S.  S. 

Mackey, T. S. 

Mahlman, H. A. 

McBride, J .  P, 
Moore, G. E.  

O'Donnell, F. R. 

Rainey, R. H." 
Roddy, J .  W. 
Rutherford,  J .  L. 

Sturin, 3. J .  

Vaslow, F. 

- 
Orig ina l  
Divis ion 

MEC 

D i r e c t o r ' s  

Che@stry 

M&C 
Gen. Eng. 

MGC 

QRAU 

S o l i d  S t a t e  

MGC 
Reactor Chem. 

I s o t  opes 

Chemi s t r y  

Chem. Tech. 

Chemistry 

I sotopes 

Chern. Tech. 

&em. Tech. 

Reactor Chem. 

Chem. Tech. 

Chemi s try 

Age 
45 

43 

54 

52 

45 

42 

30 

43 

50 

53 

53 

50 

55  

51 

36 

56 

42 

42 

47 

54 

Highest 
Degree 

Ph. D, 
M.S. 

Ph.D. 

B.S. 

3 .A. 

M.S. 
Ph.D. 

Ph, D. 

E!. S . 
Ph.D 

B.S. 

M.S. 
M.S. 

Ph.D. 

M.S. 

B.S. 

Ph.D. 

B.S. 
B . A .  

Ph.D. 

F i e l d  - 
Phys ica l  C3em. 

Nuclear Eng. 

Physical Chem. 

Physical  Chem. 
Engineering 

Met a1 lu rgy  

Chemistry 

Chem. -Metallurgy 

Metallurgy 

Chemistry 

Chemical Eng . 
Chernis t r y  

Physical  Chem. 

Chemistry 

Physics 

Chemistry 

Chemistry 

blath . 
Inorganic  Chem. 

Physical  Chem. 

* 
Audited one o r  more courses .  

. . ._ 
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8. S t a f f  

Name 
c_ 

S.  E. Seal1 

R.  L .  Burgess 

J .  .A. Duguid 

F .  A .  Gifford  

G .  S. G i l l  

L .  Nelson 

P .  J ,  Ryan 

School Ass igment  ORNL P o s i t i o n  

Energy i n  Socie ty  D i r e c t o r ,  Reactor Divis ion 

Ecology Ecologis t  , Program. D i r e c t o r ,  Env. 
S c i .  Div. 

Hydrology Senior  S t a f f  Member, E m .  S c i .  Div. 

Meteorology D i r e c t o r ,  Atmospheric Turbulence 
and Diffusion Lab.,  N O M  

Economics Consul tant  

D i r e c t o r  D i r e c t o r ,  O f f i c e  o f  Univers i ty  Rela t ions  

Thermal-Hydraulics Head, Tnemohydraul ic  Group, Env. S c i .  
Div. 

S t a f f  ( con t )  

?lame Previous Teaching Experience 

S.  E .  Beall Frequent i n v i t e d  l e c t u r e s  

R .  L. Burgess I n s t r u c t o r  a t  LJ- o f  Wisconsin, Arizona S t a t e ,  and Yorth 
Dakota S t a t e  Univ. - 1955-1970; taught  l year  a t  Pahlivi 
Univ., S h i r a z ,  I r a n  

J .  Duguid Univ. o f  Wyoming, 1964-1968 (Dept. o f  C i v i l  Engineering) 

F .  A .  Gifford Taught Meteorology and Atmospheric Turbulence a t  Univ. 
o f  Tennessee, Vanderbi l t  Univ. f o r  last  two years  

G .  S .  G i l l  Taught economics a t  Univ. of  Tennessee 
mental school a t  l a b o r a t o r y  i n  Ind ia  

L .  Nelson Direc tor  and I n s t r u c t o r ,  ORSORT, 1950- 

P .  J .  Ryan :4IT - 2 yea r s  as t each ing  a s s i s t a n t  i n  

taught  i n  d e p a r t -  

965 

f l u i d  mechanics 
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C .  k l f - T i m e  Assignments i n  t h e  Environmental Impact Reports  P r o j e c t  

1) With t h e  Thermal-Hydraulics Group under R .  P .  Wichner - fou r  s t u d e n t s  

2)  With t h e  Bio logica l  Environmental Impact Group under D. J .  Nelson - 
f i v e  s t u d e n t s  

3) With t h e  Cost /Benefi t  Analys is  Group under R .  31. W i l l  - €our s t u d e n t s  

4) With t h e  S i t e  and Environs Group under R .  H.  Bryan - two s t u d e n t s  

5 )  With t h e  Ef f luen t  Systems Group under R .  R .  Rickard - one s tuden t  

6 )  Working independent ly  on Generic  Reports - one s tuden t  

D. Cos ts  and Funding 

A11 o f  t h e  c o s t s  of  t h e  Environmental School were borne by t h e  over -  
head account .  

S a l a r i e s  of f a c u l t y ,  d i r e c t o r ,  and s e c r e t a r y  $ 35,000 
* 

S a l a r i e s  of s t u d e n t s  209,000 

Mat e r  i a 1 5 11,000 

3255,000 

* 
Does not i nc lude  s a l a r y  of  s tuden t  from ORAU. 
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E. Curriculum and Course Lists 

Lis ted  below are t h e  courses ,  i n s t r u c t o r s ,  scope,  t o t a l  number 

o f  l e c t u r e s  (usua l ly  1 t o  1 1 / 2  hours each) ,  and t h e  t e x t s  used. 

complete course l i s t  follows e 

The 

Ecology - Robert L.  Burgess - 52  l e c t u r e s  and a f i e l d  t r i p  

E .  J .  Komondy, Concepts o f  Ecology 
R. H. Whi t t ake r ,  Communities - and Ecosystems 

Economics - G.S. G i l l  - Cost Benefi t  Analysis and Microeconomics 
background t o  it - 46 lectures  

C, E .  Ferguson, Microeconomic Theory 
P .  W .  Barkley and D.  W .  Seck le r ,  Econcmic Growth 

0. Ecks t e in ,  - Water Resource Development, Harvard 
mental Decay 

and Environ- - 
Univers i ty  

Energy i n  Soc ie ty  - Sam E .  Beall, Jr .  ( D i r e c t o r ,  Reactor Divis ion)  
and 20 i n v i t e d  ou t s ide  speakers - h i s t o r y  of energy u t i l i z a t i o n ,  
survey o f  r e s o u r c e s ,  modern power p l a n t s ,  promising f u t u r e  
sources  o f  energy - 40 lectures and 2 f i e l d  t r i p s  t o  pGwer 
p l a n t s  - H. C .  H o t t e l i  and J .  B, Howard, - New Energy Technology- 
Some Facts and Assessments E.1. I .T. --- 

Hydrology 

James A. Duguid - Basic C i v i l  Engineer 's  Course - 16 l e c t u r e s  
R. K .  Linsley,  J r . ,  e t  a l . ,  Hydrology - f o r  Engineers 

T .  Tamura - Sediments and The i r  Reactions - 3 l e c t u r e s  

Pa t r i ck  J .  Ryan - Cooling Systems, Heat Trans fe r  - 10 l e c t u r e s  
D.R.F .  Harleman, e t  a l . ,  Engineering Aspects -- of  Heat Disposal 
from Power Generation, M. I .T.  
-_II 

Meteorology - Frank A. Gifford ,  Jr, (Di rec to r ,  Atmospheric Turbulence 
and Drffusion Laboratory) and Steven R. Hmna - emphasizing 
atmospheric d i f fus ion  o f  p o l l u t a n t s  - 36 l e c t u r e s  

U.S.*A.E.C., Meteorology - and Atomic Energy - 1968 
G .  A .  S r i g g s ,  Plume Rise,  U.S.A.E.C. -- 
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ECOLOGY 

Unit 1 

Week - 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Subject 

Unit I1 

e f th Introduction; Definitions; Sc Durse. 

Basic biology; Subdivisions of biology; plant and animal 
phyla; Systematics and evolution. 

Important biological processes; Photosynthesis and respira- 
tion, etc. 

Environment; Abiotic and biotic aspects. 

Nature of communities; Structure. 

Nature of communities; Function. 

Energy flow; Fixation by autotrophs. 

Energy flow; Utilization by heterotrophs. 

Production; Measurement; terrestrial and marine. 

Production; pyramids, efficiencies, management. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Cycles in ecosystems; Nature and kinds. 

Hydrologic Cycle. 

Biogeochemical cycles; Nitrogen. 

Biogeochemical cycles; Major and minor nutrients. 

Population ecology; ,4nimals. 

Population ecology; Plants 

Ecosystem d,ynamics; Succession. 

Ecosystem dynamics; Population characteristics. 

Ecology and man. 

Ecology and man. 



Section 

1 

2 

3 

4 

5 

6 

7 

8 

9 
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ECONOYIC S 

Subject 

Introduction to Economics 

The Theory of Consumer Behavior 

The Theory of the Firm 

Mark et E qu i 1 i b r  ium 

A Cursory Survey of Imperfect Competition 

Introduction to Welfare Economics 

Optimization Over Time 

Theoretical Foundations of Cost-Benefit Analysis 

Case Studies (illustrating t h e  writing-up of the 
environmental impact statements) 

Duration 
(weeks) 

1 / 2  

3 

3 

2 1 / 2  

2 

2 

3 
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ENERGY IN SGCIETY, CEhTRAL POWER STATION CHARACTERISTICS 

Session No. Subj ect 

I. Energy Consumption Patterns 

1 Consumption Patterns 

I I. Resources 

2 

3 

(a) Transportation, Residential, Commercial 

(b) Fractions of Each Energy Source for Each Use 

Projected Demands 

(a] By Source of Fuel 
(b) Electrical - Consumption and Capacity 

Industrial, Electrical Generation 

Geographic Distribution 

Coal 
O i l  
Gas 

U-Th 
Li-Dz 
Water 
Wind, Tides, Waves 
Biological - Solid Waste (Burn, Ferment) Crops 
Solar - Thermal, Direct (Earth, Satellite) Ocean AT 
Geothermal - Wells, Stimulated, Conversion Systems 

Speake: 

Beall 

4 Quiz 

III. Preparation f o r  Use of Resources - Emphasizing Environmental 
Effects and Total Social Costs (Quantities Dedicated for 1000 
W e  Plant) 

A. Extraction 

5 Petroleum, Natural Gas, Oil Shales, Tar Sands, Beall Uranium-Thorium 

6 Coals: Deep and Surface Mining - Spoils, Acids Nephew Drainage, Reclamation, Accidents, Epidemiological  

............................ ............. - ........ 
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Speaker  Session No. Subject  

B .  Processing 

M i  If ord-  
Real 1 

7 Coal,  L ign i t e  - G a s i f i c a r i o n  
Coal - Liquefac t ion  
Petroleum - Ref in ing ,  SO2 Removal, G a s i f i c a t i o n  

Beal1 

Crouse 

8 O i l  Sha le ,  Tar Sands, Natural  Gas 

9 Uranium Ore, Treatment,  Refining 
Thorium, Enrichment 

Blanco- 
L O t t S  

10 Fuel Processing Plutonium F a b r i c a t i o n  

C. Transpor t a t ion  - Truck, Rail ,  Ship,  P i p e l i n e  

Beall- 
Shappert  

11 Coal, Petroleum Products ,  Natura l  Gas, LPG, 
Uranium - Thorium (Spent) Plutonium (Spent) 

1 2  Quiz 

I V .  S i t e  Location and P repa ra t ion  - Environmental ,  Economic and S o c i a l  
Impacts 

Requirements - Access t o  Supply,  Nearness t o  Load, 
Cooling, Aesthetics,  Discharges, Dual Purpose, 
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APPENDIX V 

REPORT OF A V I S I T  TO THE BELL L A B O R A T O R I E S  EDUCATION C E X T E R ,  

Holndel, New Jersey, August 1973 

I n  connection wi th  our plans f o r  an ORNL in-house educat ion pro- 
gram, I v i s i t e d  t h e  B e l l  Labora tor ies  Education Center i n  Holndel, New 
J e r s e y  t a  l e a r n  f i r s t h a n d  d e t a i l s  of  t h e i r  t r a i n i n g  e f f o r t s  -- i n  p a r -  
t i c u l a r ,  about t h e  outs tanding  program of in-hours cont inuing educat ion 
(INCEP). I l e f t  a t  t h e  end of t h e  day f i l l e d  wi th  admirat ion f o r  t he  
corpora te  philosophy behind INCEP as w e l l  as t h e  exemplary way i n  which 
t h e  program i s  c a r r i e d  o u t .  I gained new i n s i g h t s  i n t o  t h e  d i s t i n c t i o n  
between long-term s t a f f  development and educa t iona l  i n i t i a t i v e s  geared 
t o  urgent  p r o j e c t  r eques t s .  A t  t h e  conclusion of  t h i s  r e p o r t ,  1 will 
l is t  recommendations for an ORNL comprehensive cont inuing educat ion 
p r o g r am.  

I: w a s  g rac ious ly  greeted by Carl Uischmeyer, d i r e c t o r  of rhe Edu- 
c a t i o n  Center ,  who drew the broad p i c t u r e  of t he  program h a v i n g  d e t a i l s  
of INCEP t o  Norman Fos te r ,  head of in-house a c t i v i t i z s .  Wischmeyer 
d i d  touch on t h e  extremely i n t e r e s t i n g  area of educat ion fer those under 
t h e  p r o f e s s i o n a l  l e v e l ,  acknowledging some d i f f i c u l t y  i n  adapt ing IXCE? 
t o  fulfill t h e  needs of personnel  i n  t h i s  category. The 1973-74 academic 
yea r  w i l l  inc lude  a s e r i e s  of appl ica t ion-or ien ted  courses  i n  which 
one-fourth of t he  semi-professionals  are e n r o l l e d .  I r o n i c a l l y ,  a 
smat te r ing  of professionals have a l s o  e n r o l l e d  i n  these  courses .  

I n  h i s  b r i e f i n g ,  Norman Fas te r ,  a s o l i d  s t a t e  p h y s i c i s t  on t e m -  
porary loan t o  t h e  Education Center ,  d e a l t  wi th  two areas -- f i r s t ,  
t h e  organiza t ion  of t h e  program and, second, t he  t i m e  l i n e  O K  calendar  
o f  events  i n  a given y e a r ' s  ope ra t ion .  Attachment 1 g i v e s  t h e  organ- 
i z a t i o n a l  plan of t h e  program. The Committee on Continuing Education 
i s  s t a f f e d  by people a t  the executFve d i r e c t o r ' s  l e v e l ,  which cor res -  
ponds a t  ORVL t o  people j u s t  below the  Associate  Di rec tor  l e v e l .  
'rlischmeye- and Fos te r  are a l so  members. The Vice Pres ident  Area Con- 
mitiees grid the Curriculum Committees feed course ideas  i n t o  the 
Cen t ra l  Committees from t h e i r  two d i s p a r a t e  viewpoints:  the f i r s t  i s  
based  on the  company's o r g a n i z a t i o n a l  s t r u c t u r e  and t h e  second i s '  
der ived from t e c h n i c a l  d i s c i p l i n e  a reas .  The p i t t i n g  a g a i n s t  each 
o t h e r  of t h e s e  two opposing viewpoints l eads  t o  a q u i r e  thorough se t  
of  course ideas .  There is t h e  f u r t h e r  s t r u c t u r e  of  l o c a l  educa t iona l  
committees s a d e  t o  d e a l  wi th  t h e  far-f lung branches o f  t he  B e l l  systen.  

Fos t e r  then curned t o  t h e  INCEP o p e r a t i o n a l  calendar  ( s e e  a t t a c h n e n t  
2 ) .  The collection o f  i d e a s  f o r  courses e x t r a c t e d  from the  n e g o t i a t i o n s  
of t h e  Corrnitiee on Continuing Education a r e  assembled dur:.lg t h e  f a l l  
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of t h e  yea r ;  a f t e r  sc reening  a t  h igher  l e v e l s ,  a t e n t a t i v e  curr iculum is 
developed. The INCEP s t a f f  then d i s t r i b u t e s  t h i s  a long wi th  a question- 
n a i r e  t o  t h e  e n t i r e  p r o f e s s i o n a l  s t a f f .  They are asked t o  i n d i c a t e  t h e i r  
i n t e r e s t  in t he  courses  o r  t h e i r  sugges t ions  of courses  not included.  
S t a f f  response is  t h e  most c r i t i c a l  element i n  t h e i r  f i n a l  d e c i s i o n  t o  
o f f e r  a course.  

The e v a l u a t i o n  of s t a f f  responses (about 25%) i s  followed by t h e  
r e c r u i t i n g  of i n s t r u c t o r s  and t h e  w r i t i n g  and d i s t r i b u t i o n  of t he  INCEP 
catalogue.  As enrol lments  are  d r i f t i n g  i n  during t h e  summer months, 
a v a r i e t y  of e d u c a t i o n a l  workshops are organized by t h e  INCEP s t a f f  t o  
t r a i n  i n s t r u c t o r s  and i n c u l c a t e  in them t h e  Bell Labs approach t o  
educat ion.  

The term begins  i n  September wi th  pre-class  meetings which i n s u r e  
t h a t  t h e  i n s t r u c t o r  and t h e  class are i n  agreenent  as t o  what w i l l  be  
taught  i n  t h e  course.  Then a f t e r  a 3-week delay t o  allow the enrol lment  
t o  s e t t l e  down, l e c t u r e s  begin i n  earnest. There i s  ex tens ive  use of  
audio-visual gadgetry; however, F o s t e r  s t r e s s e d  t h a t  t h e  human i n s t r u c t o r  
is c e n t r a l  t o  a l l  of t h e  teaching  s t r a t e g y .  One w i s e  p r a c t i c e  is  worthy 
of mention: a l l  l e c t u r e s  are taped s o  t h a t  absent  s t u d e n t s  may keep up.  

A q u e s t i o n n a i r e  is  d i s t r i b u t e d  a f t e r  fou r  weeks of class t o  d e t e c t  
any problems and t o  gauge t h e  success  of new courses.  The INCEP s t a f f  
holds  lunches wi th  randomly s e l e c t e d  i n s t r u c t o r s  and s t u d e n t s  midway 
through each term. 
t h e  agency of t h e  course "angel." H e  is  a management l e v e l  person who 
o f t e n  o r i g i n a t e s  the  i d e a  of t h e  course and h e l p s  r e c r u i t  t h e  i n s t r u c t o r ,  
H e  sits i n  on many of t h e  l e c t u r e s ,  votching fo r  and quickly s o l v i n g  any 
problems t h a t  arise. I f  necessary,  h e  will s e r v e  as an  ombudsman f o r  
s t u d e n t s  who, because of rank-associated t i m i d i t y ,  r e f r a i n  from going 
d i r e c t l y  t o  t h e  i n s t r u c t o r .  

A unique form of monitoring t akes  p l a c e  through 

How does B e l l  gauge t h e  c o s t  e f f e c t i v e n e s s  of t h e  program? Fos te r  
o f f e r e d  a two-fold response. Since INCEP s t a r t e d  i n  1949, 700 s t a f f  
members have been i n s t r u c t o r s ,  represent ing  a very va luable  resource 
because of t h e  superb educat ion they received i n  the  process of teaching 
a course.  There is  a concerted e f f o r t  t o  have turnover  i n  the i n s t r u c t o r s '  
ranks.  For t h e  1973-74 academic y e a r ,  70 percent  o f  t h e  i n s t r u c t o r s  w i l l  
be new. F i n a l l y ,  Bel l  Labs looks a t  t h e  o v e r a l l  t e c h n i c a l  o u t p u t  of  t h e  
s t a f f  as t h e  u l t i m a t e  j u s t i f i c a t i o n  f o r  t h e  program. 

I n  d i s c u s s i n g  plans f o r  an educa t iona l  program a t  OR=, I i n d i c a t e d  
t h a t  t h e  p r i n i c p a l  emphasis has been on courses t o  meet c u r r e n t  O R m  
programmatic needs. I t  became clear  t h a t  INCEP w a s  not  designed f o r  
d e a l i n g  with such short-range needs,  A s  j u s t  descr ibed,  a n  INCEP calen- 
d a r  imp l i e s  a f u l l  yea r  of o r c h e s t r a t i o n  f o r  t h e  series of courses .  Thus, 
t h e  main impact of  INCEP i s  f o r  the  long-term development of  t h e  i n d i v i -  
d u a l  s t a f f  members .  I n d i r e c t l y ,  of course,  t h e  company will b e n e f i t  through 
t h e  heightened e x p e r t i s e  and knowledge o f  s t a f f  members. However, t he  
e n t i r e  atmosphere of  t h e  INCEP Program i s  vo lun ta ry ,  permissive,  ami 
non- comp e t  i t  i v e  , 
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Urgent short-term needs do genera te  courses  a t  Bell Labs -- usu- 
a l l y  one- o r  two-week s e s s i o n s .  However, t h e s e  a re  always handled 
through t h e  p a r t i c u l a r  Bell System d i v i s i o n  t h a t  has the  need. The 
Education Center i s  r a r e l y  involved and, i f  s o ,  only through t h e  o f f e r -  
ing of audio-visual  equipment o r  i n s t r u c t i o n a l  advice.  

Hany of Foster's p o i n t s  were ainplified i n  comments I rece ived  
from John Knudson, a foraer h W  mathematics p ro fes so r ,  who i s  the Educa- 
t i o n  Center ' s  s t a f f  instructor s p e c i a l i z i n g  i n  experimental  educa t iona l  
techniques.  He has  generated a complete course  i n  t h e  complex v a r i a b l e  
e n t i r e l y  on cassettes p l u s  text  n a t e r f a l  t h a t  is largely formulae and 
d e r i v a t i c n s .  In a d d i t i o n ,  he tests new courses  i n  the f i e l d .  For 
in s t ance ,  i n  t h e  1973-74 academfc year ,  he w i l l  teach a course a t  t h e  
Columbus, Ohio branch, commuting once a week from H o h d e l .  

Knudson pointed o u t  t h a t  no grades are g iven  i n  any of t h e  cour ses .  
I t  is assumed t h a t  t h e  s t u d e n t s  are  mature p r o f e s s i o n a l s  who have volun- 
t a r i l y  e n r o l l e d  i n  t h e  course and w i l l  t hus  do t h e  work without  t h e  
a r t i f i c i a l  i n c e n t i v e  of grades.  When a s t u d e n t  s u c c e s s f u l l y  completes 
a course,  t h e  f a c t  is noted i n  h i s  personnel  f i l e ;  however, a s t u d e n t  
" f a i l i n g "  a course  w i l l  have no e n t r y  i n  h i s  r eco rd .  Thus t h e  s t u d e n t s  
-- a re  not compared w i t h  one another  but a re  evaluated on t h e i r  i n d i v i d u a l  
merits. Course success  has no bear ing on s a l a r y  eva lua t ion .  

I asked why c o l l e g e  credit w a s  n o t  given f o r  completion or' t h e  
courses .  Both F o s t e r  and Ekudson answered t h a t  the courses  were nor 
designed t o  m e e t  requirements of a c o l l e g e  curr iculum b u t  t o  meet t h e  
needs of B e l l  Labora tor ies .  Granting of c r e d i t  by a u n i v e r s i t y  would 
i n e v i t a b l y  r e s u l t  i n  control  of t h e  course and of t h e  school  gradual ly  
passing t o  t h e  u n i v e r s i t y  

Another ques t ion  o f t e n  r a i s e d  i s  why t h e  courses  are  given i n  hours 
r a t h e r  than a f t e r  working hours. F i r s t  of a l l ,  cos ts  are less s i n c e  
i n s t r u c t o r s  would have t o  be paid f o r  a f te r -hours  teaching. Secondly, 
more people f i n d  i t  convenient to  t ake  courses  during working hours.  
Most important ,  t h e  offering of an e l a b o r a t e  curriculum during working 
hours demonstrates t h a t  B e l l  Labora tor ies  thoroughly b e l i e v e s  i n  t h e  
program and i s  backing i t  t o  t h e  h i l t .  

Addi t ional  d e t a i l s  about  INCEe are given i n  Attachment 3. 

Concludinq Remarks 

C l e a r l y ,  ORNL is  n o t  Bell Labora tor ies .  However, w e  can g a i n  
va luable  i n s i g h t  from examination of t h e i r  educa t iona l  programs. I 
suggest  t h a t  w e  develop a two-fold in-house educat ion program, one 
s h o r t  tern i n  na tu re ,  designed t o  meet urgent needs and respond t o  
sudden a v a i l a b i l i t y  of funds .  Courses of t h i s  n a t u r e  a r e  already 
going on -- f o r  example, t h e  p l a s m a  physics  course in t h e  Therinonu- 
c l e a r  Divis ion.  Second, we should develop a program c l o s e l y  p a r a l l e l -  
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ing the Bell Laboratories' INCEP effort, putting it together slowly 
and aiming toward September 1974 for the first courses. I believe 
that the s t a f f  response to such a program will be excellent, both in 
terms of input in t h e  planning stages as well as enrollnent in t h e  
courses. The positive value of this strong evidence of management's 
long-term commitment to long-term staff career development would be 
ines t i inable.  
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EDUCATION CENTER W ICE- PRESIDENTIAL 

1. MATERIALS AND DEVICES 

2. SWITCHING 

3. TRANSMISSION 

4. BELL SYSTEM E ~ ~ ~ ~ E E ~ l ~ ~  
5. PHYSlCAL DESIGN 

6. MATH AND COMPUTER SCIENCE 

ALLENTOWN, PA. INBIANAPOLIS, IND. 

ATLANTA, GA. INDIAN HILL, ILL. 

COLUMBUS, OHIO 

DENVER, COLO. WARITAN RIVER., N.J. 
MERRIMACK Y ALLEY, MASS. 

CUiLFORD CENTER, M.C. READING, PA. 
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IMCEP OPERATIONAL CALENDAR 

SURVEY CATALOG 
:- 

1 f 

SPRING TERM 
+ 

FALL TERM 
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Attachment 3 

Fact Sheet on t h e  Bell Labora tor ies '  In-House 
Continuing Education Program (INCEP) 

Established: 1969 

Staff P a r t i c i p a t i o n :  4000 s t u d e n t s  i n  1 9 7 3 - 7 4 ,  average percentage 
35% of profess iona l  s t a f f ,  r a t h e r  cons tan t  

over 6 years of o p e r a t i o n  except i n  t h e  over 
40 category which has shown some decrease  t h i s  
year. 

Course Of fe r inas :  In  1973-74, 180 d i f f e r e n t  courses  w i t h  238 t o t a l  
o f f e r i n g s  a t  t h e  1 2  s i tes .  

I n s t r u c t o r s :  Over 2 /3  from Bell staff; allowed half-time f o r  teaching 

Students:  Any p r o f e s s i o n a l  s t a f f  member, sub-professionals  on rare 
occasions;  only record of s u c c e s s f u l  complerion; no c o l l e g e  
c r e d i t  

Course Hours: Classes are two hours i n  l eng th ;  conducted once a week 
for about 16 weeks each semester; about 4 hours of 
homework i s  necessary i n  conjunct ion with each l e c t u r e ,  
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