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OEPARTKNT OF ENERGY 

FISCAL YEAR 1988 CONGRESSIONAL BUDGET REQUESI 

SUMARY OF ESTIMATES BY APPROPRlATlONS 

BUDGET AUTHORITY IN THOUSANOS OF WLLARS 

FY 1986 FY 1987 
Actual Estimate 

8 A B A 
Appropriations Before The Energy 

and Water Oevelopnent Subcomnittees: 

Energy Supply Research and 
Development ...................... S1.701.351 $1,254,131 

Uranium Enrichment ................ 1,549.015 1.210.400 

General Science and Research ...... 659,059 719.517 

A t m i c  Energy Defense A c t i v i t i e s  .. 7.292.405 7,481,852 

Departmental Administration ....... 235.676 139,509 

Alaska Power Administration ....... 3.245 2.881 

Bonneville Power Administration ... 404.329 327.659 

Southeastern Power Administration . --- 19,647 

Southeastern . Continuing Fund .... 4.028 --- 
Southwestern Power Administration . 29,180 25.337 

Western Area Power Administrai:ion . 195,842 240.309 

Yestern Area Power Emergency Fund . 147 225 

Federal Energy Regulatory 
Conmission ....................... 45.107 -3,465 

Nuclear Uaste Fund ................ 499,037 499,000 

Geothermal Resources Oevelopmant 
Fund ............................. 69 72 

Subtotal. Appropriations Before the 
Energy and Water Oevelopnent. 

Subcani ttees ........... .., ..... $12,618,490 $11,917,074 



DEPARTMENT OF ENERGY 

FISCAL YEAR 1988 CDNGRESSlDNAL BUDGET REQUEST 

SUWRY OF ESTlPlRTES BY APPROPRIATIONS 

BUDGET AUTHORITY IN THOUSANDS OF DOLLAR 

FY 1986 FY 1987 
Actual Estimate 

B A B A 
Appropriations Before In te r io r  

and Related Agencies Subcomnittees: 

Al ternat ive Fuels Production ....... f 2,775 1 --- 
Clean Coal Technology .............. --- --- 
Fossi l  Energy Research and ....................... Development 309.389 251.402 

Naval Petroleum and O i l  Shale 
Reserves .......................... 13.002 122.177 

Energy Conservation ................ 426.187 149.679 

Energy Regulation .................. 23.423 23.400 

Emergency Preparedness ............. 5.750 6,044 

Strategic Petroleum Reserve ........ 107,533 147.433 

Energy Information Ac t i v i t i es  ...... 57.724 60.301 

Subtotal, I n t e r i o r  and Related 
Agencies Subcomni ttees ........... 945,783 760.436 

Subtotal, Energy and Water 
Development Subcomi ttees ......... 12,618.490 11.917.074 

Subtotal. Department of Energy ..... 13,564,273 12,677.510 

Permanent - Inde f in i te  Appropriations: 

Paynents t o  States ................. 629 705 

Total, Department of Energy ........ $13,564,902 $12,678,215 

Request 
B A 



DEPARTMENT OF ENERGY 
FY 1988 COllGRESSIONAL STAFFING REQUEST 
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DEPARTMENT OF ENERGY 
FY 1988 CONGRESSIONAL STAFFING REQUEST 
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ENERGY SUPPLY, RESEARCH AND DEVELOPMENT 
ACTIVITIES 

( I n c l u d i n g  T r a n s f e r  o f  Funds) 

Fo r  expenses o f  t h e  Department o f  Energy a c t i v i t i e s  i n c l u d i n g  t h e  purchase, c o n s t r u c t i o n  
and a c q u i s i t i o n  o f  p l a n t  and c a p i t a l  equipment and o t h e r  expenses i n c i d e n t a l  t h e r e t o  necessary  
f o r  energy supp ly ,  r e s e a r c h  and development a c t i v i t i e s ,  and o t h e r  a c t i v i t i e s  i n  c a r r y i n g  o u t  
t h e  purposes o f  t h e  Department o f  Energy O r g a n i z a t i o n  Ac t  ( P u b l i c  Law 95-91), i n c l u d i n g  t h e  
a c q u i s i t i o n  o r  condemnation o f  any r e a l  p r o p e r t y  o r  any f a c i l i t y  o r  f o r  p l a n t  o r  f a c i l i t y  
a c q u i s i t i o n ,  c o n s t r u c t i o n ,  o r  expansion;  purchase o f  passenger motor  v e h i c l e s  ( n o t  t o  exceed 
[ I 8 1  21  f o r  rep lacement  o n l y ) ,  C$1,347,048,000,1 $1,909,710,000, t o  rema in  a v a i l a b l e  u n t i l  
expended; [ i n  a d d i t i o n  $684,158,000 s h a l l  be d e r i v e d  b y  t r a n s f e r  f r o m  Uranium Supp ly  and 
Enr ichment  A c t i v i t i e s  p r o v i d e d  i n  p r i o r  yea rs  and s h a l l  be a v a i l a b l e  u n t i l  expended; and o f  
wh ich $84,100,000 which s h a l l  be a v a i l a b l e  o n l y  f o r  t h e  Center f o r  New I n d u s t r i a l  M a t e r i a l s ;  
t h e  Center f o r  New I n d u s t r i a l  M a t e r i a l s ;  t h e  Center  f o r  Nuc lea r  Imaging Research; t h e  Energy 
Research Complex; S a i n t  C h r i s t o p h e r ' s  H o s p i t a l  f o r  C h i l d r e n  - Energy Demonst ra t ion  P r o j e c t ;  
Center  f o r  E x c e l l e n c e  i n  Educa t ion  - Energy U t i l i z a t i o n  Performance P r o j e c t ;  t h e  I n s t i t u t e  o f  
Nuc lea r  Medic ine;  t h e  Advanced Sc ience  Center;  t h e  Center f o r  Sc ience and Eng ineer ing ;  and 
f u n d s  p r o v i d e d  f o r  byp roduc ts  u t i l i z a t i o n  a c t i v i t i e s  s h a l l  be a v a i l a b l e  o n l y  f o r  t h e  f o l l o w i n g  
r e g i o n a l  p r o j e c t s :  F l o r i d a  Department o f  A g r i c u l t u r e  and Consumer Serv i ces ;  Hawai i  Department 
o f  P l a n n i n g  and Economic Development; Iowa S t a t e  U n i v e r s i t y ;  Oklahoma, Red-Ark Develoment 
A u t h o r i t y ;  Washington, P o r t  o f  Pasco; S t a t e  o f  A laska. ]  (Energy and Water Development 
A p p r o p r i a t i o n s  Act ,  1987 as i n c l u d e d  i n  P u b l i c  Laws 99-500 and 99-591, s e c t i o n  101(e) , )  and i n  
a d d i t i o n ,  as a u t h o r i t i e s  b y  s e c t i o n  201 o f  P u b l i c  Law 95-238 and n o t w i t h s t a n d i n g  3 1  U.S.C. 
3302, revenues r e c e i v e d  as user  f e e s  f o r  use o f  t h e  L i q u i f i e d  Gaseous F u e l s  S p i l l  T e s t  
F a c i l i t y  i n  F i s c a l  Year 1988 s h a l l  be r e t a i n e d  and used t o  p r o v i d e  t o x i c  and f lammable  s p i l l  
t e s t  f a c i l i t i e s  and a c t i v i t i e s .  

E x p l a n a t i o n  o f  Change 

D e l e t e s  Language c o n t a i n e d  i n  Pub1 i c  Laws 99-500 and 99-591 which had s p e c i f i c  a p p l i c a t i o n  
t o  f i s c a l  yea r  1987. 

Proposed Language p r o v i d e s  f e e s  f r o m  non-Federal  use rs  o f  t h e  L i q u i f i e d  Gaseous F u e l s  S p i l l  
T e s t  F a c i l i t y  i n  Nevada t o  be r e c e i v e d  i n t o  t h e  account as r e i m b u r s a b l e  expenses t o  b e  
r e t a i n e d  and used t o  operate ,  manage and m a i n t a i n  t h e  f a c i l i t y .  



DEPARTMENT OF ENERGY 

FISCAL YEAR 1988 CONGRESSIDNAL BUDGET REQUEST 

SUFMARY OF ESTIMATES BY APPROPRIATIDN BY MAJOR ACTIVITY 

ENERGY SUPPLY RESEARCH AND DEVELOPMENT 

BUDGET AUTHORITY IN THOUSANDS OF WLLARS 

FY 1986 FY 1987 FY 1988 
Actual Estimate Request 

Solar Energy ....................... $ 143,464 S 123.532 $ 71.175 

Cooperative Venture RkD Pools ...... --- --- 5,000 

......................... Geothermal 26,495 20,830 15,935 

Hydropower ......................... 481 450 --- 
E lec t r i c  Energy Systens ............ 11.387 11.276 6.500 

Energy Storage Systems .;.. ......... 17.142 16,589 7.500 

................. Nuclear Energy RkD 372.037 327,474 334.170 

Rmedial Action k Waste Technology . 229.915 276,870 251,500 

C i v i l i a n  Uaste RkD ................. 15.991 6,500 5.000 

Environmental, Safety and Health ... 44,OW 62,014 70,WO 

Biological  and Environmental 
Research ......................... 178,000 193.992 217,500 

L i q u i f i e d  Gaseous S p i l l  Test ......................... F a c i l i t y  1.732 2,000 500 

Magnetic Fusion .................... 361.480 345,313 345,600 

Basic Energy Sciences .............. 419.850 525.450 479,075 

Energy Research Analysis ........... 2,567 2,000 3,700 



DEPARTMENT OF ENERGY 

FISCAL YEAR 1988 CONGRESSIONAL BUOGET REQUES1 

SUmARY OF ESTIMATES BY APPROPRIATlWl BY MAJOR ACTIVITY 

ENERGY SUPPLY RESEARCH AN0 DEVELOPMENT (CONTINUED) 

BUDGET AUTHORITY IN THOUSANDS OF DOLLARS 

FY 1986 FY 1987 FY 1988 
Actual Estimate Request 

Un i ve rs i t y  Research Instrumentation. 6,176 5,000 5,000 

Un i ve rs i t y  Research Support ........ 10.168 15,775 13,400 

Advisory and Oversight Program 
D i rec t i on  ........................ 2,674 2,490 3,200 

Multi-Program Laborator ies ............... F a c i l i t i e s  Support 39,908 56.695 56,600 

Small Business Innovat ion Research .......................... Program 29.137 --- --- 
......... In-House Energy Management 11,715 16.500 18,880 

S t ra teg i c  F a c i l i t i e s  U t i l i z a t i o n  
Program --- --- 2.175 .......................... 

Technical In format ion and 
Management ....................... 12,407 14,698 14.000 

.............. P o l i c y  and Management 3,497 3,874 4.300 

Subtotal,  Energy Supply R&D ... 1,940,227 2,029,322 1,930,710 

Less Use of P r i o r  Year Balances and ................. Other Adjustment -238,876 -775,191 -16,000 

.......... Total ,  Energy Supply R&D.. $1,701,351 $1,254,131 11,914,710 
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DEPARTMENT OF ENERGY 
FY 1988 CONGRESSIONAL BUDGET REQUEST 

ENERGY SUPPLY RESEARCH AND DEVELOPMENT 

OVERVIEW 

B i o l o g i c a l  and Environmental Research 

The miss ion  o f  t h e  Department o f  Energy (DOE) has brought w i t h  i t  major  r e s p o n s i b i l i t i e s  and o p p o r t u n i t i e s  i n  t h e  
1 i f e  sciences. The r e s p o n s i b i l i t i e s  stem from concerns t h a t  the  energy technologies which c o n t r i b u t e  so substan- 
t i a l l y  t o  t h e  m a t e r i a l  we l l  being o f  t h e  American people may a l so  have adverse h e a l t h  and environmental impacts. 
The o p p o r t u n i t i e s  a r i s e  because many o f  these same technologies, and the  i n t e l l e c t u a l  and phys ica l  resources 
under ly ing  t h e i r  development, have made major  c o n t r i b u t i o n s  t o  t h e  h e a l t h  and we l fa re  o f  society ,  and ho ld  promise 
f o r  even greater  c o n t r i b u t i o n s  i n  t h e  future. Thus o p p o r t u n i t i e s  and dangers are bo th  present, and a c e n t r a l  goal 
of t h e  B io log i ca l  and Environmental Research (BER) program i s  t o  maximize t h e  former w h i l e  he lp ing  t o  min imize  t h e  
l a t t e r .  One o f  the  ex t rao rd ina ry  c h a r a c t e r i s t i c s  o f  the  BER program i s  i t s  comprehensiveness: t h e  g lobal  nature 
o f  i t s  scope, compel led by i t s  mission, i s  unique t o  t h e m n a t i o n  and perhaps t o . t h e  world. This  breadth makes i t  
i d e a l l y  su i t ed  t o  c a r r y  out h i g h l y  complex, 1 ong-term, mu1 t i d i s c i p l  i n a r y  research programs. 

The BER program has two main ob jec t i ves :  (1) t o  develop t h e  knowledge base necessary t o  i d e n t i f y ,  understand and 
a n t i c i p a t e  t h e  long-term hea l th  and environmental consequences o f  energy use and development; and (2) t o  u t i l i z e  
t h e  Department's unique s c i e n t i f i c  and techno log ica l  c a p a b i l i t i e s  t o  solve major  s c i e n t i f i c  problems i n  medicine 
and biology. Meeting t h e  f i r s t  o b j e c t i v e  requ i res  an a b i l i t y  t o  r a p i d l y  assess the  p o t e n t i a l  h e a l t h  and envi ron-  
mental  consequences o f  any proposed energy option. This means developing b road ly  genera l i zab le  knowledge and pre- 
d i c t i v e  p r i n c i p l e s ,  r a t h e r  than i n f o r m a t i o n  re levan t  on l y  t o  cu r ren t  energy s t ra teg ies .  

Research - into h e a l t h  and envi ronmental  impacts - 
An impor tan t  research e f f o r t  aims a t  acqu i r i ng  an understanding o f  v a r i a t i o n s  i n  human s u s c e p t i b i l i t y  and 
res is tance t o  env i ronmenta l l y  associated diseases. Department o f  Energy researchers have made major  c o n t r i b u t i o n s  
t o  t h i s  area by i d e n t i f y i n g  enzyme d e f i c i e n c i e s  t h a t  render p a r t i c u l a r  i n d i v i d u a l s  suscep t i b le  t o  c e r t a i n  types o f  
cancer. The general problem o f  i d e n t i f y i n g ,  i s o l a t i n g  and cha rac te r i z i ng  these enzymes and s i m i l a r  molecular  
markers i s  complex and long range and bears d i r e c t l y  on major  miss ion  quest ions i n v o l v i n g  h e a l t h . e f f e c t s  o f  low 
l e v e l s  o f  r a d i a t i o n  and chemicals. Continued progress i n  t h i s  area w i l l  he lp  i d e n t i f y  i nd i v idua l ' s  t h a t  may be a t  
r i s k  i n  c e r t a i n  environments; i t  w i l l  generate i n f o r m a t i o n  t h a t  w i l l  have a major  impact on t o x i c  t o r t  l i t i g a t i o n  
and, more general ly ,  it w i l l  be important  i n  t h e  d iagnos is  and poss ib le  t rea tment  o f  env i ronmenta l l y  associated 
diseases. 



A f u l l  assessment o f  t h e  p o t e n t i a l  human h e a l t h  consequences o f  energy s t r a t e g i e s  requ i res  a c a p a b i l i t y  f o r  
p r e d i c t i n g  the  poss ib le  genet ic  burden t h a t  cu r ren t  p o l i c y  places on f u t u r e  generations, as we l l  as on our own. 
So-cal led h e r i t a b l e  muta t ions  are  o f t e n  s i l e n t  i n  t h e  cu r ren t  generation, i.e., they show no v i s i b l e  e f fec ts ,  even 
though genet ic  changes i n  t h e  DNA molecule have occurred. Recently DOE researchers have made impor tan t  progress 
on the  problem o f  p r e d i c t i n g  h e r i t a b l e  mutdt ions by developing new techniques t h a t  o f f e r  promise f o r  d e t e c t i n g  t h e  
molecular  changes respons ib le  f o r  these mutations. The Department's expe r t i se  and programmatic i n t e r e s t  i n  t h i s  
area were recognized i n  a recent  r e p o r t  by t h e  O f f i c e  o f  Technology Assessment on h e r i t a b l e  mutat ions, which 
stressed the  need f o r  a major  coord inated approach t o  t h e  problem. 

Many o f  t h e  e n v i r o n m e n t a l  r e s e a r c h  e f f o r t s  r e l a t e  t o  h e a l t h  e f f e c t s  research. For example, we need t o  be ab ie  t o  
p r e d i c t  how t h e  by-products o f  a g iven energy technology, developed a t  a g iven l oca t i on ,  a re  t rans formed and 
t ranspor ted  t o  o the r  l o c a t i o n s  where they may r e s u l t  i n  exposure t o  humans. This  in fo rmat ion ,  i n  con junc t ion  w i t h  
our knowledge o f  t h e  h e a l t h  e f f e c t s  o f  such by3products, a l l o w s  a f u l l  assessment o f  t h e  impact o f  any proposed 
energy strategy. An i l l u s t r a t i v e  example o f  the r e l a t i o n s h i p  between environmental and h e a l t h  e f f e c t s  research 
i s  t h e  program i n v e s t i g a t i n g  sources and e f f e c t s  o f  radon. Recent i n f o r m a t i o n  i n d i c a t e s  t h a t  t h e  p o t e n t i a l  
exposures t o  radon gas and i t s  daughter products i n  r e s i d e n t i a l  s t ruc tures ,  and the  number o f  people so exposed, 
may be subs tant ia l .  A p rec i se  d e f i n i t i o n  o f  the  r i s k  t o  h e a l t h  presented by these exposures, and t h e  fo rmu la t i on  
o f  a r a t i o n a l  s t ra tegy  f o r  t h e  abatement o f  the  r i s k ,  requ i res  t h e  development and t e s t i n g  o f  models f o r  radon 
t ranspor t  through var ious  environments, c a r e f u l l y  c o n t r o l l e d  ep idemio log ica l  s tudies,  and fundamental s tud ies  o f  
t h e  mechanisms by which radon and o ther  h i g h l y  i o n i z i n g  r a d i a t i o n s  produce damage. These s tud ies  w i l l  a i d  i n  t h e  
p r e d i c t i o n  o f  indoor  radon l e v e l s  and i t s  s t a t e  o f  aggregat ion from measurements e x t e r i o r  t o  a home; they  w i l l  
p rov ide  i n fo rma t ion  on t h e  r i s k  associated w i t h  a g iven l e v e l  o f  radon, and they w i l l  a s s i s t  i n  p r o v i d i n g  t h e  
knowledge requ i red  t o  develop e f f i c i e n t  and cost  e f f e c t i v e  m i t i g a t i o n  methods. 

Other activities i n  t h e  environmental subprogram analyze the  e f f e c t s  o f  energy-re lated p o l l u t a n t s  on t h e  
environment i t s e l f .  A t o p ~ c  o f  cu r ren t  i n t e r e s t  i s  a c i d  p r e c i p i t a t i o n .  Department o f  Energy researchers a r e  
engaged i n  s tud ies  t o  determine which o f  the  proposed m u l t i b i l l i o n  d o l l a r  con t ro l  s t r a t e g i e s  are most e f f e c t i v e  i n  
achiev ing a given l e v e l  o f  reduc t i on  i n  wet deposit ion. Since a c i d  r a i n  research i s  hundreds o f  t i m e s  l e s s  c o s t l y  
than proposed con t ro l  s t ra teg ies ,  t h e  program may save taxpayers hundreds o f  m i l l i o n s  o f  d o l l a r s  per  year. A 
g rea t  deal o f  uncer ta in ty ,  however, s t i l l  remains, e s p e c i a l l y  on t h e  poss ib le  importance o f  d r y  deposit ion. 

Also o f  great  concern i s  t h e  g radua l l y  inc reas ing  amount o f  C02 i n  the  ear th 's  atmosphere. S c i e n t i f i c  ana lys i s  
i nd i ca tes  t h a t  t h i s  increase cou ld  have subs tant ia l  e f f e c t s  on c l ~ m a t e ,  a g r i c u l t u r e ,  and o the r  human endeavors. 
Recently publ ished s ta te -o f - t he -a r t  repo r t s  r e l a t e d  t o  t h i s  i ssue i d e n t i f y  ma jor  u n c e r t a i n t i e s  which must be 
understood o r  reduced before  one can consider  r e a l i s t i c  choices among energy p o l i c y  op t ions  f o r  t h e  future.  New 
research i s  requ i red  t o  p rov ide  s c i e n t i f i c  understanding and i n f o r m a t i o n  needed f o r  p o l i c y  analysis.  I n  FY 1988, 
increased emphasis w i l l  be d i r e c t e d  t o  t h e  world's oceans t o  understand heat t ranspor t  and storage, and 
t h e i r  r o l e  i n  de termin ing  reg iona l  c l i m a t e  change. Also requ i red  i s  improved understanding o f  e f f e c t s  of 602 



and c l i m a t e  change w i t h  b i o l o g i c a l  and hydro log ica l  systems, i n c l u d i n g  t h e  f i e l d  t e s t i n g  o f  p l a n t  response 
models and t h e  extension o f  model r e s u l t s  t o  g loba l  crop and eco log i ca l  systems. I n  t h e  fu tu re ,  an improved 
knowledge o f  o the r  r a d i o a c t i v e  t r a c e  gases w i l l  be gained t o  a i d  i n  understanding t h e  magnitude and t i m i n g  o f  
greenhouse e f fec ts .  Achieving major improvements i n  t h e  understanding o f  reg iona l  and seasonal ou tpu t  o f  
general c i r c u l a t i o n  models cont inues t o  be t h e  key ob jec t ive .  

Generating t h e  s c i e n t i f i c  i n f o r m a t i o n  t h a t  pe rm i t s  op t ima l  approaches f o r  s o l v i n g  environmental problems i s  an 
impor tan t  theme o f  t h e  environmental research program. I n  1988, f o r  example, a g reater  e f f o r t  w i l l  be made i n  
subsurface m i c r o b i a l  ecology t o  understand and e x p l o i t  n a t u r a l  mechanisms f o r  degrading chemical contaminants. 
This research w i l l  have i m p l i c a t i o n s  i n  the  long term f o r  decontaminat ion o f  a q u i f e r s  a t  depth. P r e l i m i n a r y  
s tud ies  conducted i n  1986 show unexpectedly h igh  l e v e l s  o f  m i c r o b i a l  a c t i v i t y  t o  depths o f  900 feet, Much o f  
t h i s  research i s  c a r r i e d  out  on DOE land  designated as Nat ional  Environmental Research Parks. 

Under ly ing a1 1 a c t i v i t i e s  o f  t h e  BER program i s  an emphasis on i n s t r u m e n t a t l i o n  research .  The goal o f  t h i s  e f f o r t  
i s  t o  develop the  s e n s i t i v e  techniques and equipment needed f o r  accurate s tud ies  o f  environmental processes and 
e f fec ts ,  and f o r  de termin ing  t h e  body burden o f  chemicals and rad ionuc l ides  associated w i t h  observed e f fec ts .  For 
example, a technique c a l l e d  f luorescent  l i n e  narrowing spectroscopy can be used t o  determine whether cancer- 
causing chemicals have become attached t o  a person's genes. The method i s  so s e n s i t i v e  t h a t  i t  can l o c a t e  one 
a f f e c t e d  gene i n  a hundred thousand, and i t  can, i n  some cases, d i s t i n g u i s h  cancer producing forms o f  a molecule 
froin very c l o s e l y  r e l a t e d  non-cancer causing forms. Fur ther  developments i n  t h i s  and s i m i l a r  methodologies w i l l  
p e r m i t  t h e  i d e n t i f i c a t i o n  o f  i n d i v i d u a l s  who are a t  r i s k  from exposure t o  carc inogenic substances we l l  before the  
occurrence o f  c l  i n i c a l  symptoms. 

M t i l i z a t i o n  -- sf u n i ~  c a p a b i l i t i e s  

The concept under ly ing  t h e  second o b j e c t i v e  o f  the  BER program mentioned e a r l i e r  i s  t h a t  the  s c i e n t i f i c  and 
techno log ica l  developments spawned by energy research can make major  c o n t r i b u t i o n s  t o  t h e  study, d iagnos is  and 
t rea tment  o f  human diseases, and t o  impor tan t  problems i n  t h e  b i o l o g i c a l  and environmental sciences. This  p a r t  
o f  t h e  program has several major  components. 

The f i r s t  component o f  t h i s  e f f o r t  employs t h e  concepts, procedures, and f a c i l i t i e s  associated w i t h  atomic and 
nuclear  physics f o r  research i n  t h e  study, d i a g n o s i s  and t r e a t m e n t  o f  human disease.  This research has estab- 
l i s h e d  nuclear  medicine as a major  medical spec ia l ty ;  it has had a major b e n e f i c i a l  impact  on human health, and i t  
has spawned i n d u s t r i e s  valued a t  hundreds o f  m i l l i o n s  o f  d o l l a r s  a year. This research w i l l  con t inue t o  develop 
and apply new non-invasive techniques f o r  e a r l y  disease diagnosis, i t  w i l l  f u r t h e r  develop p a r t i c l e  beam therapy 
f o r  cancer and o the r  l o c a l i z e d  disease processes, and i t  w i l l  cont inue developing new radiopharmaceut ica ls  f o r  
t rea tment  and research. 



The s t r u c t u r a l  b i o l o g y  a c t i v i t y  app l i es  the  unique m u l t i u s e r  f a c i l i t i e s  such as t h e  synchrotron l i g h t  source, 
var ious  reac tors  and acce lera tors ,  and t h e  powerful  computers o f  t h e  na t i ona l  labora tor ies ,  t o  t h e  problem o f  
de termin ing  t h e  s t r u c t u r e  o f  prote ins,  n u c l e i c  ac ids and carbohydrates. It was t h e  app l ica t ion ,  30 years ago, o f  
t h e  t o o l s  o f  t h e  phys ica l  s c i e n t i s t  t o  t h e  DNA molecule, t h a t  l e d  t o  t h e  cu r ren t  r e v o l u t i o n  i n  molecu lar  b i o l o g y  
and biotechnology. We now have t h e  a b i l i t y  t o  determine t h e  s t r u c t u r e  o f  g i a n t  b i o l o g i c a l  molecules f a r  more 
r a p i d l y  than i n  t h e  past. Such knowledge i s  impor tan t  no t  o n l y  f o r  understanding how c e l l s  are regu la ted  (and 
thus  f o r  understanding t h e  causes o f  diseases l i k e  cancer) b u t  f o r  t h e  r a t i o n a l  design o f  drugs and vaccines. 
DOE'S na t i ona l  l a b o r a t o r i e s  have unique i n t e l l e c t u a l  and phys ica l  resources t o  make a  major impact i n  t h i s  area. 
Research i n  s t r u c t u r a l  b i o l o g y  prov ides a  foundat ion t h a t  w i l l  be c r u c i a l  f o r  t h e  development o f  pharmaceut ica ls  
i n  t h e  p r i v a t e  sector. 

A  t h i r d  research area i s  t h e  a p p l i c a t i o n  o f  t h e  advanced c o m p u t a t i o n a l  and e n g i n e e r i n g  c a p a b i l i t i e s  o f  t h e  
na t i ona l  l a b o r a t o r i e s  t o  one o f  the  c e n t r a l  ob jec t i ves  o f  modern b io logy :  t h e  a c q u i s i t i o n  and ana lys i s  o f  da ta  
on t h e  chromosomal l o c a t i o n s  and i n f o r m a t i o n  content o f  animal and p l a n t  genes. This  research may have an 
impact on v i r t u a l l y  every area o f  modern b io logy,  and i t  i s  fundamental t o  t h e  burgeoning o f  DNA-related 
technologies and t h e i r  concomitant accomplishments such as t h e  l a r g e  scale product ion o f  i n s u l i n ,  g rowth  f a c t o r s  
and o ther  impor tan t  hormones. A 1986 workshop o f  wor ld  leaders  i n  genet ics, most o f  whom were n o t  DOE contrac-  
t o r s ,  concluded t h a t  i f  such an e f f o r t  were undertaken i t  cou ld  have major hea l th  and economic benef i ts .  The 
r e s u l t s  o f  t h e  workshop a l s o  suggest t h a t  DOE should p lay  a  l ead ing  r o l e  i n  t h i s  research because o f  i t s  
combined s t rengths  i n  engineering, computer science and biology. 

This b r i e f  d e s c r i p t i o n  i n d i c a t e s  t h a t  t h e  BER programs aimed a t  addressing t h e  h e a l t h  and environmental impacts o f  
energy s t r a t e g i e s  have l e d  t o  fundamental s c i e n t i f i c  advances w i t h  major  i m p l i c a t i o n s  f o r  human h e a l t h  and the  
economy t h a t  f a r  exceed t h e  goal o f  i d e n t i f y i n g  p o t e n t i a l  hazards. 



DEPARTMENT OF ENERGY 
FY 1988 CONGRESSIONAL BUDGET REQUEST 

ENERGY SUPPLY RESEARCH AND DEVELOPMENT 
( d o l l a r s  i n  thousands) 

LEAD TABLE 

B i o l o g i c a l  and Environmental Research 

FY 1986 
Actual --------- 

B i o l o g i c a l  and Environmental 
Research.. ..................... $164.287 

Program Direction................ 3,129 
Cap i ta l  Equipment ................ 7,457 
Construction..................... 3,127 -------- 

Total.. ........................ 178,000 a/ b/ 

FY 1987 FY 1988 FY 1988 I Change frm 
Appropr ia t ion  Base Request FY 1987 Approp. ------------- ------ -- ------- - --------------- 

Operat ing Expenses.. ........... (167,416) (179.492) (180,138) (205.500) +14 
Cap i ta l  Equipnent. ............. (7.457) (8,500) (8.500) (8,500) 0 
Construction................... (3,127) (6,000) (6,000) (3.500) -42 -------- -------- -------- -------- ----- 
Total  Program .................. ($178.000) ($193.992) cl ($194.638) ($217,500) +12 

Sta f f ing  Total  FTE's) 
Headquarters 
F i e l d  

Author iza t ion :  Sect ion 103, P.L. 93-438, Sect ion 203, P.L. 95-91. 

a/ Tota l  has been reduced by $1,950,000 which has been t r a n s f e r r e d  t o  SBIR program. 
b/ Total  has been reduced by $7,071,000 i n  accordance w i t h  P.L. 99-177, the  Balanced Budget and Emergency 

D e f i c i t  Contro l  Act o f  1985 (Gramm/Rudman/Holl ings) .  
c /  Tota l  inc ludes $3.000.000 f o r  t h e  I n s t i t u t e  f o r  Nuclear Medicine i n  Newark, New Jersey, proposed f o r  

resc i ss ion  by t h e  Admin i s t ra t i on  i n  FY 1987. 



DEPARTMENT OF ENERGY 
FY 1988 CONGRESSIONAL BUDGET REQUEST 

ENERGY SUPPLY RESEARCH AND DEVELOPMENT 
( d o l l a r s  i n  thousands) 

SUMMARY OF CHANGES 

B io log i ca l  and Environmental Research 

FY 1987 Appropr ia t ion  enacted... ......... ... .................................................... $193,992 

Adjustments - Increased personnel cos ts  a t t r i b u t a b l e  t o  t h e  FY 1987 pay ra ise ,  increased agency ................. c o n t r i b u t i o n  t o  t h e  new Federal Employees' ~ e t i r e m e n t  System, and one add i t i ona l  day +646 

FY 1988 Base....................................................................... 194,638 

- Continue r a d i a t i o n  and chemical dosimetry, a t  a reduced l e v e l ;  sus ta in  measurement technology 
and instrumentation............................. ................................................. -917 

- Susta in f i e l d  and l abo ra to ry  s tud ies  on t ranspor t  and t rans format ion  o f  radionucl ides,  o rgan ics  
and t r a c e  elements through atmospheric, t e r r e s t r i a l  and aquat ic  media; enhance e f f o r t s  i n  
subsurface m ic rob ia l  ecol~gy...............~,~.~.~..............~~.~..~~~.....~...~.....~~~...~.... +2.092 

- Mainta in epidemiologic  and b i o l o g i c a l  markers s tud ies ,  and reduce long t e n  experimental animal 
research on r a d i a t i o n  and complex chemical mixtures....................... ..........a......s.a.ss -1,968 

- Expand s t r u c t u r a l  b i o l o g y  research on pulsed neutron sources, genet ics and c e l l  b io logy ;  cont inue 
chemical physics resear~h.................~~~.............~.~..~.~.~~.~....-.....~.....~..~~.~~~~ +3.720 

- k i n t a i n  e f f o r t s  on p r e c l i n i c a l  and c l i n i c a l  f e a s i b i l i t y  s tudies;  i s o t o p i c  product ion, 
inst rumentat ion,  and b r a i n  and hear t  studies..................................................... +770 

- Sustain carbon d i o x i d e  research program t o  reduce u n c e r t a i n t i e s  concerning t h e  e f f e c t s  08; 
increased atmospheric C O - 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . e . m ~ ~ ~ ~ s ~ ~ . ~ . ~ s . . ~ ~ . ~ . a . ~ e 0 ~ . e . ~ ~ ~ ~ d 0 ~ . ~ ~ ~  9776 

. Accelerate e f f o r t s  on mapping t h e  e n t i r e  human gen~me............~~.~~~~.~........~~~.... +10,000 



. Expand radon research program t o  e s t a b l i s h  the  ex ten t  o f  b i o l o g i c a l  t h r e a t  imposed by na tu ra l  
radon and o ther  alpha e m i t t e r s  ................................................................. t10.732 

. Reduce cons t ruc t i on  request. which does not  a l l ow  f o r  con t i nua t i on  o f  the Institute f o r  Nuclear 
Medicine i n  Newark. New Jersey . cons is ten t  w i t h  t h e  Admin i s t ra t i on ' s  proposal t o  resc ind  FY 1987 
u n i v e r s i t y  add-on p r o j e c t s  .. ...............................e...o.....eo......................... .2. 500 

. Increased personnel cos ts  such as wi th in-grade and m e r i t  increases and associated b e n e f i t s  and 
support cos ts  .................................................................................... +I57 

................................... Fy 1988 Congressional Budget Request .......................... ... $217.500 



DEPARTMENT OF ENERGY 
FY 1988 CONGRESSIONAL BUOGET REQUEST 

ENERGY SUPPLY RESEARCH AND DEVELOPMENT 
( d o l l a r s  i n  thousands) 

KEY ACTIVITY SUMMARY 

BIOLOGICRL RND ENVIRONMENTAL RESEARCH 

I. Preface: Source and Dose Oetermination 

Evaluat ing the  extent o f  exposure o f  human populat ions o r  ecosystems t o  r ad ia t i on  o r  che~nicals i s  the i n i t i a l  step i n  es t imat ing  consequent hea l th  and 
environmental e f fec ts .  The exposure may be d e t e n i n e d  i n d i r e c t l y  by charac te r iz ing  a rad ia t i on  or chemical source and t r ack ing  the agents frm source 
t o  receptor populat ion. o r  d i r e c t l y  by measuring the  exposure w i th  su i tab le  instruments. The source and dose determination program develops the 
necessary in fo rmat ion  and techniques t o  address t h i s  r espons ib i l i t y .  

11. A. Summary Table 

Program A c t i v i t y  ----------------- 
................... Rddiat ion ~ o s i m e t r y  $ 8,410 .................... Chemical Oosimetry 1,810 ....................... Ins t runenta t ion  3,031) 

Tota l ,  Source and M s e  
Determination ....................... $14,491 

11. B. Hsjor  Laboratory and F a c i l i t y  Funding 

..................... knes Laboratory.. 
Argonne National Laboratory ........... 
Brookhaven National Laboratory ........ 
Lawrence Berkelev Laboratorv .......... 

~~~~~~ 

Lawrence L i ve rmo ie  ~ a t ~ o n a l *  Laboratory 
Oak Ridge National Laboratory ......... 
Pac l f i c  No r thws t  Laboratory .......... 
Environmental Heasurments Laboratory 

Total ............................... $12.525 

111. A c t i v i t y  Descr ipt ions 

I Change -------- 

Program A c t i v i t y  FY 1986 FY 1987 FY 1988 

Radiat ion Radiat ion dosimetry research and Maintain dosimetry and measurement 
Dosimetry technique developnent f o r  r ad io l og i ca l  technique development. Es tab l i sh  

Continue r a d i a t i o n  dosimetry and 
rad io log ica l  charac te r iza t ion  ac t i v i t i e s .  



111. Source and Dose Determination (Cont'd) 

Program A c t i v i t y  FY 1986 FY 1987 FY 1988 

Radiat ion 
Dosimetry 
(Cont'd) 

charac te r iza t ion  o f  a i r .  water, s o i l  and repos i to ry  and management a c t i v i t y  f o r  Maintain Chernobyl rad io log ica l  data base 
other  mater ia ls  were pursued. A major Chernobyl data base. Enhance f o r  va l i da t i on  and improvement of 
emphasis was placed on charac te r iz ing  environmental radon studies t o  determine t ranspor t  and dosimetry models. Apply 
t he  Chernobyl reactor  accident. ($8,410) environmental condit ions. Complete i n t e rna l  dosimetry techniques f o r  

Japanese dosimetry reassessment a c t i v i t y .  occupational hea l th  protect ion.  ($7.223) 
($8.022) Enhance radon research w i th  emphsis on 

physical  mechanisms o f  h igh LET rad ia t i on  
i n t e r a c t i n q  w i t h  bianolecules and on 
developneni o f  improved exposure-dose 
concepts fo r  c r i t i c a l  ta rge ts .  ($3,000) 

Chemical Chemical dusimetry research addressed Chemical charac te r iza t ion  research Chemical charac te r iza t ion  research 
Dosimetry techniques f o r  determining exposure t o  r e l a ted  t o  the complex chemical mixtures re l a ted  t o  the canplex chemical mixtures 

t o x i c  mater ia ls  i n  the workplace. A new program w i l l  be sustained a t  a reduced program w i l l  be sustained. DNA adduct 
e f f o r t  t o  develop advanced methods f o r  level .  Research on the measurement and measurement techniques previously 
measuring DNA adducts was implemented by charac te r iza t ion  o f  DNA adducts w i l l  be developed w i l l  be used t o  character ize 
r e d i r e c t i o n  of the  canplex mixtures emphasized. ($1.884) those DNA adducts which may have 
chemical charac te r iza t ion  program. b i o l og i ca l  s igni f icance.  ($1,880) 
($1.810) 

Instrumentation The basic ins t runenta t ion  science program 
stressed advanced l ase r  techniques for 
de tec t ion  and measurement of t o x i c  
ma te r i a l s  i n  extremely low Concentrat ions 
and w i t h  h igh  spec i f i c i t y .  I so top ic  
i d e n t i f i c a t i o n  was demonstrated t h i ng  
mul t iphoton i on i za t i on  fo r  ce r t a i n  
atmospheric species. ($3.038) 

Continue developnent o f  advanced 
measurement technology w i t h  emphasis on 
u l t r a f a s t  Spectroscopy required t o  
i nves t i ga te  react ions i n  b i o l og i ca l  
systems, such as radiat ion- induced 
rad i ca l  formation and DNA chain 
reor ien ta t ion ,  t ha t  are i n t r i n s i c a l l y  
f a s t  and occur i n  the picosecond and 
femosecond timeframe. ($2.633) 

Sustain measurement technology program 
and apply i so top i c  de tec t ion  c a p a b i l i t y  
t o  spec i f i c  areas o f  i n t e r e s t  such as low 
l eve l  radionucl ide measurement. Continue 
developnent o f  advanced l ase r  
inst rumentat ion and technology fo r  
sens i t i ve  and se lec t i ve  chemical 
measurement. ($3.278) 

kasurements B ioana ly t i ca l  chemistry s tudies addressed New studies w i l l  be i n i t i a t e d  on very Continue t o  develop techniques f o r  
techniques f o r  separating and i d e n t i f y i n g  h igh  reso lu t i on  e lec t rophore t i c  systems de tec t ing  and measuring b i o l og i ca l  
b i o l o g i c a l l y  ac t i ve  mater ia ls .  A new fo r  the  separation o f  b i o l og i ca l  molecules w i th  emphasis on u l  t r a s e n s i t i v e  
methodology uas demonstrated fo r  macranolecules. This w i l l  extend cur ren t  fluorescence methodologies. ($1,135) 
d i  s t i ngu i  shing high molecular weight c a p a b i l i t y  f o r  analys is  o f  peptides, 
oraanics o f  s i m i l a r  s t ruc tu re  but  o ro te ins  and carbohvdrates. and enable 
di; t inct b i o l og i ca l  a c t i v i t y .  ($1.233) ea r l y  evaluat ion o i  damage.by r a d i a t i o n  

o r  chemical agents. ($1.265) 

Total Source and 
Dose Determination 



I. Preface: Environmental Processes and Effects 

Upon re lease o f  agents from an energy source, it becomes necessary t o  understand t h e i r  t r anspo r t  and transformation through atmospheric, t e r r e s t r i a l  
and marine media i n  order t o  est imate t he  subsequent exposure t o  humans and t he  environment. This research a c t i v i t y  dates from the  ear ly  weapons 
t e s t i n g  era when informat ion on the. t ranspor t  and fa te  of f a l l o u t  radionucl ides was needed. To meet t h i s  need, a comprehensive program i n  the  physical 
and ecological  sciences was establ ished which today i s  being appl ied t o  mu l t i p l e  sources. Increased emphasis w i l l  be placed on microbia l  ecology t o  
understand mechanisms f o r  degrading chemical contaminants and the  radon t ranspor t  program i n  t e r r e s t r i a l  systems. 

11. A. Summary Table 

Program A c t i v i t y  

Atmospheric.... ....................... $10,587 
Marine ................................ 5,561 
Te r res t r i a l IAqua t i c  ................... 6,667 
Ecosystem Response .................... 6,971 

Total , Environmental 
Processes and Effects ............... $29,786 

11. 8. Major Laboratory and F a c i l i t y  Funding 

Argonne National Laboratory. .......... $ 1,257 
Brookhaven National Laboratory ........ 4,689 
E I Uu Pont ue Wemours and Co., Inc... 517 
Fermi National Accelerator Laboratory. 50 
Lawrence Berkeley Laboratory .......... 289 
Lawrence Livermore National Laboratory 1,441 
Los Alamos National Laboratory ........ 1,585 
Oak Ridge National Laboratory ......... 2.743 
Pac i f i c  Northwest Laboratory .......... 5,794 
Ca l i fo rn ia ,  Univ. o f  a t  Los Angeles... 522 
Environmental Measurements Laboratory. 0 - - - - - - - 

Total ............................... $18,887 

111. A c t i v i t y  Descr ipt ions 

Program A c t i v i t y  FY 1986 

Atmospheric Acid ic  deposi t ion i s  addressed by the  
Atmospheric Sciences program. PRECP 
(Processing of Emissions by Clouds and 
Prec ip i ta t ion)  i s  t he  only s i gn i f i can t  
National program which conducted major 
f i e l d  experiments, confirmed the  
importance o f  s u l f u r  d iox ide  ox ida t ion  
v i a  laboratorv studies and develooed 
d iagnost ic  models for experimentai design 
and analysis. The MAP3S research 

Acid ic  deposi t ion research i n  PRECP w i l l  
continue analys is  and i n t e r p r e t a t i o n  o f  
f i e l d  data using a i r  p r e c i p i t a t i o n  and 
cloud measurements, begin t r a n s l a t i o n  of 
t h i s  information i n t o  the  consistent  
physical lchemical framework required f o r  
the  National program and begin 
preparation f o r  t he  FY 1988 f i e l d  
experiment series. ($6,203) 

Acid deposi t ion research w i l l  center on 
PRECP which w i l l  conduct the  5th and 6 th  
major f i e l d  experiments t o  evaluate the 
processing o f  ac i d i c  po l l u t an t s  by major, 
east coastal storms (cooperat ive ly  w i th  
NOAA, NASA and NSF) and by la rge  
convective storms ub iqu i t ious  during the 
summer. Economies w i l l  permit modest 
addi t ions t o  be made t o  the  MAP35 
research measurements. Dry deposi t ion 



111. Environmental Processes and Ef fec ts  (Cont'd) 

Program k t i v i t y  FV 1986 

Atmospheric network provided data used for model 
(Cont'd) evaluation. Dry deposi t ion research has 

developed defensible and p rac t i ca l  
measurement methods. ($5.979) 

Transport and d ispers ion support 
furn ished t o  ASCOT (Atmospheric Studies 
i n  Complex Terrain) produced the  most 
d e f i n i t i v e  models f o r  t ransport  and 
d i f f u s i o n  i n  mountainous te r ra in .  Other 
funding supported theore t i ca l  developnent 
o f  t ranspor t  models and t h e i r  evaluation. 
The long-range t racer  techniques 
developed and used by BER (CAPTEX: Cross 
Appalachian Tracer Experiment) have been 
t r ans fe r red  t o  the  000 f o r  a maior 
na t iona l  secur i ty- re lated progrim. 
($2.330) 

Atmospheric physics and chemistry 
research has invest igated the fundamental 
nature o f  atmospheric organics and other  
p o l l u t a n t s  i n  photochemical oxidation, on 
aerosol and c l us te r  formation, energet ics 
and s t r uc tu re  and on heterogeneous-phase 
atmospheric chemical reactions. Global 
f i e l d  s tudies and analys is  o f  
3-dimensional global concentrat ions of 
radionucl ides and other energy-related 
ma te r i a l s  continue. ($2.278) 

Total Atmospheric $10.587 

Transport and d ispers ion research w i l l  
concentrate on the  analys is  o f  previous 
experiments t o  r e l a t e  observed wind 
f i e l d s  t o  theore t i ca l  d r i v i n g  mechanisms, 
t o  compute mass. energy. and manentum 
budgets, t o  evaluate t heo re t i ca l  models 
w i t h  f i e l d  data and t o  begin p lanning the  
extension o f  ASCOT i n t o  la rge  scales. 
($3,605) 

research w i l l  attempt t o  f i n a l i z e  methods 
usable fo r  est imat ion by the  National 
program. (15,962) 

Transport and d ispers ion research. 
p r i m a r i l y  i n  ASCOT, w i l l  expand the  scale 
from a s ingle,  very l a rge  va l l ey  t o  
m u l t i p l e  va l l ey  systems and w i l l  begin 
i n i t i a l  evaluat ion o f  a previously ' 
unsuspected c i r c u l a t o r y  pa t te rn  over the 
western mountains, discovered by ASCOT. 
t h a t  may help expla in features as d iverse 
as sunmer thunderstorm pa t te rns  and the 
r o l e  o f  la rge  mountain b a r r i e r s  as 
momentum sinks i n  global c i r c u l a t i o n  
models. E f f o r t s  w i l l  continue t o  address 
atmospheric emergency response models. 
($4.395) 

Atmospheric physics and chemistry Atmospheric physics and chemistry 
research w i l l  continue and, a lso,  undergo research w i l l  continue along the  current  
a major evaluat ion t o  determine if the  d i r ec t i ons  but may be modified somewhat 
small and ind iv idua l  BER e f f o r t s  can be based on the  resu l t s  of the FY 1987 
appropr ia te ly  organized t o  a t tack  a major evaluation. ($2.645) 
atmospheric chemistry issue beyond the  
resources o f  any o f  the i nd i v i dua l  
inves t iga to rs .  ($2.621) 

Marine research focuses on processes t h a t  
move radionucl ides and other energy 
ma te r i a l s  through the ocean and t h e i r  
u l t i m a t e  fate.  The program i s  d iv ided  
i n t o  three coastal regional segments. 
This research i s  conducted t o  determine 
t h e  car ry ing  capacity o f  coastal oceans 
f o r  contaminants t o  provide the  necessary 
in fo rmat ion  i n  decisions on the  disposal 
o f  energy and weapons re la ted  mater ia ls  
i n  U.S. coasta l  and deep ocean areas. 

Complete analysis o f  Phase 1 o f  the 
nor theast  region which encompasses the  
coastal she l f  o f f  New York and New Jersey 
and prepare instrument developnent and 
f a b r i c a t i o n  f o r  Phase I 1  of t h i s  program. 
($3,110) Synthesize and pub l i sh  r e s u l t s  
o f  cross shelf  t ransport  from Cape 
Canaveral t o  Cape Hatteras. ($1,300) 
Continue studies on accumulation and 
c y c l i n g  of mater ia l  i n  deep basins o f f  
Ca l i fo rn ia .  ($1,900) 

Implement Phase I 1  o f  the Northeast 
program where i t  i s  expected t h a t  
mater ia l  discharged from New YorkINew 
Jersey w i l l  be found of f  the Delaware 
coast and determine i f  t h i s  mater ia l  
becomes entrained i n  the  Gulf Stream fo r  
t ransport  i n t o  the upen A t l d n t l c .  
($3,679) I n  the Southeast, expand 
modell ino f o r  freshwater i n t r ~ s l o r l s  Onto 
shel f  region t o  determine exchange of 
contaminant and natura l  mater ia ls  across 



111. Enviromnental Processes and Ef fects (Cont'd) 

Program A c t i v i t y  FV 1986 FY 1987 FV 1988 

W r i n e  (Cont'd) The broad appl icat ions o f  t h i s  research 
i s  i l l u s t r a t e d  by i t s  major r o l e  i n  the 
eva lua t ion  of disposal o f  nuclear 
submariner o f f  the east coast. and was 
used by NASA i n  i den t i f y i ng  the t ransport  
o f  debr is  f ran the Challenger d isas ter  
o f f  Cape Canaveral . ($5.561) 

t h i s  front.($1.500) Begin synthesis of 
data fran West Coast basins. ($1,900) 

Total Marine $5.561 $6.310 $7.079 ........................................................................................................................................................ 
Te r res t r i a l 1  
Aquatic 

Total T e r r e s t i a l l  
Aquatic 

Experimental research and pred ic t i ve  
modeling i s  conducted on t ransport  o f  
energy contaminants especia l ly  a t  DOE 
s i t e s  t o  de f ine  vectors and mechanisms 
such as roo t  uptake, f o l i a r  adsorption. 
s o i l  chemistry, etc., t ha t  regulate 
movement of chemicals and radionucl ides 
i n  t e r r e s t r i a l  environments. Findings 
fran t h i s  research provided c ruc ia l  
in format ion a f te r  Chernobyl on best 
methods f o r  minimizing contamination of 
food s tu f f s ,  gra ins and contaminated 
s o i l s  i n  Europe and the U.S. ($6,367) 

Began fundamental research demonstrations Maintain m e n t u n  o f  f i e l d  experiments 
us ing  f i b e r  op t ics  i n  d i f f e r e n t  s o i l  u t i l i z i n g  advanced ana l y t i ca l  techniques 
systems and f o r  understanding d i f f u s i o n  and mathematical concepts. ($1.354) 
o f  contaminants i n  the subsurface. Continue developnent and va l i da t i on  o f  
($1,100) Continued developnent of hydrologic t ransport  and geochemical 
t heo re t i ca l  and experimental models models. ($4.000) 
incorpora t ing  behavior o f  ground water 
f low as it in te rac t s  w i t h  chemical and 
physical  propert ies o f  d i f f e ren t  so i l s .  
(63,931) 

I n i t i a t e d  exploratory research on Es tab l i sh  program i n  subsurface Continue inves t iga t ion  a t  one DOE s i t e  o f  
subsurface microbia l  ecology t o  microbio logy a t  one DOE s i t e  and begin t o  microbia l  populations below 10 meter 
understand and exp lo i t  natural  mechanisms extend intercanparison of mic rob ia l  depths t o  determine key ro les  these 
f o r  degrading chemical contaminants and populat ions t o  other sites. ($1.096) populat ions p lay i n  biodegradation and 
found except ional ly  high leve ls  o f  t h e i r  po ten t ia l  for chemical 
microorganisms a t  depths t o  900 fee t  decontamination or  increased m o b i l i t y  
which has caused waste management i n t o  groundwaters. ($1.500) 
planners t o  reevaluate t h e i r  disposal 
s t ra teg ies  a t  WE s i tes .  ($300) 

NO a c t i v i t y .  Began program i n  radon t ransport  i n  Expand radon t ransport  program i n  
t h e  enviromnent t o  determine (1)  sources t e r r e s t r i a l  systems according t o  defined 
o f  radon using s t a t i s t i c a l ,  ground and research plan through c n p e t e t i v e  
a e r i a l  methods, (2) geologic and s o i l  so l i c i t a t i on .  ($2.483) 
processes tha t  in f luence mob i l i za t ion  and 
t ransoor t .  (31 soi l -veaetat ion . . ,  
inter 'act ion on radon t i  i d e n t i f y  possib le 
m i t i g a t i o n  strategies. ($483) 



111. Env i ronenta l  Processes and Effects (Cont'd.) 

Program k t i v i t y  FY 1986 

Ecosystem Response The program encanpasses physical chemical 
and b i o l o g i c a l  character izat ion f ran 
l a rge  scale ecosystems processes down t o  
the  molecular leve ls  o f  p lan t  and animal 
physiology. The research i s  d i rec ted  a t  
understanding the res i l i ency  o f  
ecosystems t o  acute o r  chronic impact 
f ran  energy a c t i v i t i e s .  The in tegra ted  
landscape studies are conducted p r i m a r i l y  
a t  f i v e  designated WE National 
Environmental Research Parks and i n  
Alaska. The h o l i s t i c  approach t o  
ecosystem research, pioneered since the  
1960's i n  t h i s  program. has becane the 
prototype f o r  other long term ecological  
s tudies and i s  an important canponent i n  
understanding global change phenanena. 
For example, the  research resu l t s  on 
su l f u r  and carbon cyc l i ng  have been used 
i n  both the ac id  r a i n  and the  C02 
programs. ($4.347) 

Total ~cosystem 
ResDonse 

Continue t o  conduct in tegrated regional  
s tud ies  a t  DOE s i t e s  t o  determine 
ecosystem response t o  na tu ra l  and human 
re l a ted  physical and chemical 
disturbances. Develop remote sensing 
parameters t o  measure hea l th  of 
vegeta t ion  and other ecosystem 
ind ica to rs .  Es tab l i sh  a National 
Environmental Research Park a t  Fermilab, 
t he  s i x t h  such park for DOE. ($4.340) 

Continue research on in tegra ted  watershed 
programs a t  DOE Research Parks using 
advanced remote sensing techniques; 
emphasize the  coupl ing of spa t i a l  and 
t ime scales f r an  loca l  t o  regional  t o  
g lobal  l eve l s  and inc lud ing  the e f f ec t s  
of atmospheric processes on these 
systems. Apply methods of mathematical 
and t heo re t i ca l  sciences f o r  the  
development o f  un i f y i ng  concepts i n  
sca l ing  o f  the environment. ($4,700) 

Experiments are conducted t o  determine Determine metal metabolism. t ransport .  Conduct f i e l d  t es t i ng  of n a t u r a l l y  
phys io log ic  and genetic l i m i t s  o f  and depuration (cleansing) mechanisms and occurr ing organisms w i th  genetic markers 
to lerance and adaptat ion o f  i nd i v i dua l  immune responses, i n  organisms exposed t o  t o  evaluate t h e i r  contro l  mechanisms and 
organisms and populations. ($2.624) energy disturbance. Genetic mechanisms t h e i r  funct ion i n  r e l a t i o n  t o  the  

o f  s a l t  tolerance i n  p lants w i l l  be environment and other na tu ra l  
continued. ($2,400) populations. The focus w i l l  be on p lants 

e x h i b i t i n g  res is tance t o  a con t ro l l ab le  
s t ress  i n  order t o  associate genes and 
t h e i r  regu la t ion  w i th  a given st ress,  such 
as drought, disturbance. and chemical 
in f luences ($2.642). 

Total 
Environmental 
Processes and 
Effects 



I. Preface: Health Effects 

The Health Ef fects research program provides a cont inuing source o f  in format ion needed t o  ensure t h a t  the  operations and p o l i c i e s  o f  the  Department can 
be supported i n  t e n s  o f  p ro tec t i ng  the heal th o f  w r k e r s  and the  general publ ic. Research i n  t h i s  program i s  designed t o  m e t  t h a t  r e s p o n s i b i l i t y  by 
the  developnent of a broad. s c i e n t i f i c a l l y  sound data base f o r  eva lua t ing  the p o t e n t i a l l y  adverse hea l t h  e f f e c t s  t h a t  could r e s u l t  from exposures t o  
r ad ia t i on  and chemical agents most re levant  t o  Department o f  Energy programs. me subprogram u t i l i z e s  human ep idm io log i ca l  data obtained from selected 
hman populat ions knom t o  have k e n  acutely exposed t o  moderately high, o r  t o  chron ica l l y  low l e v e l s  of external radiat ion,  i n t e r n a l l y  deposited 
rad ioac t i ve  mater ia ls ,  o r  energy-related mater ia ls .  The other  subprogram i s  designed t o  provide de ta i l ed  hea l th  e f f e c t s  data. inc lud ing  data on 
mechanisms by which hea l t h  e f f e c t s  are induced and expressed, which cannot he obtained from human studies. This subprogram makes use of experimental 
animals, as they are useful models f o r  hman beings. I n  addi t ion,  animal organ and t i s sue  cul tures,  as rnll as animal and human c e l l  cu l tures,  are 
ex tens ive ly  used. Both subprograms w i l l  i nc reas ing ly  emphasize molecular- level studies. There i s  a lso  a small subprogram i n  r ad ia t i on  biophysics. 

11. A. Sumnary Table 

Program A c t i v i t y  FY 1986 ----------------- - - - - - - - 
Health E f fec ts  

Human Health 
Epidemiology ....................... $19.964 
Effects. ........................... 2,492 - - - - - - - 

Subtotal . Human Health.. .............. $22,456 

Health E f f ec t s lB io l oo i ca l  - - 
Radiat ion Biology ................... $20,037 
Chemical Toxicology ................. 10,705 

Subtotal. Health E f f ec t s lB io l og l ca l  630,742 

Radiat ion Biophysics ................ $ 3,846 

Total. Health Ef fects ................. $57,044 

11. B. Major Laboratory and F a c i l i t y  Funding 
Aroonne National Laboratorv ........... S 6.606 . . 
Brookhaven National ~Laboratorv ........ 1.582 - ......... - . ~ ~ .  
Lawrence Berkeley Laboratory .......... 1,994 
Lawrence Livermore Nationdl Laboratory 1,833 
Los Alamos Natlonal Laboratory........ 1.363 
Oak Ridge National Laboratory ......... 8.374 
Pac i f i c  Northwest Laboratory.......... 5.847 
Cal i forn ia,  Univ. o f  a t  Davis ......... 1.389 
Ca l i fo rn ia .  Univ. o f  a t  Los Rngeles... 240 
Ca l i fo rn ia .  Univ. of .  a t  San Francisco 337 .. Inha la t ion  Toxicolosv Research Ins t .  5.903 
Oak Ridae ~ s s o c i a t e d ~ ~ ~ n i v e r s i t i e s  ..... 31304 . . . ..... . - .,.. 
utan. Un i ve rs i t y  of ................... 1.412 
NRSIRadiation E f fec ts  Research 

Foundation. Japan ................... 10.000 



111. A c t i v i t y  Descr ipt ions 

Program A c t i v i t y  FV 1986 

Human Health Begin study o f  lung cancer and exposure 
Research t o  domestic sources of radon mong 
Epidemiology females i n  Pennsylvania. 

Studies o f  WElDOE cont rac to r  workers 
continue w i t h  increased mphas is  on 
prompt in fo rmat ion  dissemination. 

Radioepidemiologic s tudies o f  a va r i e t y  
of hunan populattons help r e f i n e  
est imates of dose-response re la t ionsh ips .  

Human Health Complete studies of coal dust 
Effects accmu la t i on  i n  miner lungs, immunology 

studies o f  energy-related po l l u t an t s  and 
endocrine receptor studies. 

Continue studies of flow cytanetry. 
chromosome aberrat ions re la ted  t o  
r ad ia t i on  and chemical exposures and 
sperm p r o t e i n  mutation assay. 

Continue studies of oncogenes and human 
rad ia t i on  carcinogenesis. 

Test blood c e l l  w t a t i o n  assay i n  
Japanese r a d i a t i o n  vict ims. ($2,492) 

Total Human 
Health Research 

No a c t i v i t y .  

I n t e n s i f y  data c o l l e c t i o n  i n  Pennsylvania 
radon study. 

Studies of several DOE f a c i l i t i e s  and 
subpopulations w i l l  be completed. 

Studies continue as new dosimetry system 
i s  incorporated i n t o  atomic bomb 
surv ivors  studies. 

Continue radon epidemiology studies i n  
coordinat ion w i th  other Federal 
agencies. I n i t i a t e  "ecologic" s tudies o f  
radon lung cancer. 

Heal th Survei l lance System, p rov id ing  
morb id i ty  data on DOE workers and other  
DOE w r k e r  studies continue w i t h  s h i f t e d  
focus toward molecular methods. 

Several studies. inc ludtng t h a t  o f  
nuclear  shipyard workers reach 
canplet ion. Followup studies t o  be 
i n i t i a t e d  as necessary. Continuation o f  
t he  A-bomb surv ivors studies w i l l  
s ubs tan t i a l l y  increase due t o  the 
f l u c t u a t i n g  yen exchange ra te  i n  the U.S. 
(126.265) 

Continue studies of f low cytometry, sperm Continue studies o f  b i o l og i ca l  markers. 
mutat ion assay, oncogenes i n  human oncogene research, f low cytometry. 
r a d i a t i o n  carcinogenesis and f u r t he r  mutat ion assays. Expand populat ion 
expand the study populations. tes t ing ,  where feasible, o f  mutat ion 

assays and oncogene research. 

I n i t i a t e  study o f  b i o l og i ca l  r a d i a t i o n  Continue rad ia t i on  and chemical s tudies 
dosimetry w i th  DNA probes. r e l a ted  t o  chrwnosane DNA and mutation 

assay. ($3.251) 

Continue studies o f  oncogenes and human No a c t i v i t y .  
r a d i a t i o n  carcinogenesi s. ($3,791) 

No a c t i v i t y .  I n i t i a t e  mechanistic s tudies of lung 
cancer induc t ion  by h igh LET rad ia t ion .  
and i n i t i a t e  studles o f  biological 
dosimeters of radon exposure.  evel lop a 
major cmputer ized  radon data base t o  
make research resu l t s  ava i lab le  fo r  
immediate technology transfer. ($1.000) 



111. Health Effects (Cont'd.) 

Program A c t i v i t y  FY 1986 

Health Effects/ Continued l o n g - t e n  dose-response studies 
B io log ica l  o f  tumor induc t ion  i n  animals exposed t o  
Radiation Biology rad ionuc l ides  o r  external radiat ion.  Two 

major l i f e t i m e  studies o f  radionucl ide 
t o x i c i t y  i n  the  dog were completed. 
Ac t i va ted  oncogenes have been i d e n t i f i e d  
i n  p lu ton im- induced lung and bone tumors 
i n  dogs. Analysis of an extensive body o f  
mouse data demonstrated t ha t  it w i l l  
~ ~ 0 b d b l v  no t  be Dossible t o  determine 
n e u t r o L ~ 8 ~  ( r e l a t i v e  b l o l o g ~ c a l  
ef fect lveness)  values f o r  many tunor 
types. Important new dose-response data 
f o r  tumor induc t ion  by heavy charged 
p a r t i c l e s  was col lected.  ($11.321) 

Fur ther  progress was made i n  the de ta i l ed  
genet ic  chdrdc te r iza t ion  o f  
radiat ion- lnduced dominant and recessive 
mouse mutants. Important in format ion 
resu l t ed  from a new research e f f o r t  t o  
charac te r ize  mouse mutants a t  the  
molecular (DNA) leve l .  Pnalysis of a 
l a rge  data base on rates o f  he r i t ab le  
mutations i n  ch i l d ren  o f  Japanese atomic 
bomb surv ivors  and an appropriate con t ro l  
group showed no d i f ferences between the  
two populat ions. ($4.110) 

Molecular and c e l l u l a r  research continued 
t o  generate important new informat ion on 
t he  basic b io logy  of the mammalian 
r a d i a t i o n  response. Studies invo lv ing  i n  
v i t r o  (molecul a r / ce l l u l a r ) - - i n  v ivo  
(whole animal\ caoa r i sons  were oiven 
h i gh  p r i o r i t y :  prbgress was mad; i n  
understanding o f  marked d i f ferences 
between b io l og i ca l  act ions and 
e f fec t i veness  o f  high-LET r a d i a t i o n  
(neutrons, o the r  par t i cu la tes)  and 
low-LET r a d i a t i o n  (i.e., x-rays and gamma 
rays). New informat ion was developed on 
t he  r o l e s  of t m o r  i n i t i a t i o n  and 
promotion i n  radiogenic cancer. Important 

Ma in ta in  long-term dog studies w i t h  small 
decrease i n  leve l  o f  e f f o r t .  Continue 
s t rong emphasis on neutron rad iob io logy  
and e f f o r t s  t o  obta in a b e t t e r  
understanding and quant i f i ca t ion  of 
neutron effects. I n i t i a t e  new research t o  
improve understanding o f  i nha la t i on  
t ox i co logy  of radon and radon daughter 
products. ($11.684) 

The mouse genetics program w i l l  continue 
w i t h  a s i gn i f i can t  increase i n  research 
on t he  molecular character izat ion o f  
mouse mutants produced by i r r a d i a t i o n .  
Genetic research on the Japanese atomic 
bomb surv ivors  w i l l  be expanded by 
a d d i t i o n  o f  a p i l o t  study t o  measure 
somatic (nonher i table)  mutations i n  red 
blood c e l l s  using high-speed methods o f  
c e l l  analysis. This new study w i l l  be 
conducted by Japanese s c i e n t i s t s  i n  
co l l abo ra t i on  w i th  U.S. i n ves t i ga to r s  
who developed the t e s t  procedures. 
($4,460) 

Studies o f  t m o r  i n i t i a t i o n  and promotion 
w i l l  be continued. Research w i l l  be 
accelerated t o  extend the  recent 
d iscovery t h a t  extremely low doses o f  
r a d i a t i o n  induce a chromosomal r epa i r  
system i n  human ce l l s .  Recently acquired 
in fo rmat ion  on neutron-induced gene 
damage and repa i r  w i l l  be s i g n i f i c a n f l y  
expanded. ($5.887) 

Continue long-term animal s tudies t o  
improve capab i l i t i e s  f o r  ex t rapo la t ing  
data betueen species and from high- t o  
low-dose exposure s i tuat ions.  E f f o r t  i n  
l i f e t i m e  dog studies i s  p ro jec ted  t o  
decrease i n  FY 1988. Research on 
neutrons and other high-LET p a r t i c l e s ,  
i nc l ud ing  alpha rad ia t i on  from radon and 
radon daughters w i l l  continue. ($11,831) 

Continue mouse genetics program a t  a 
reduced level .  Character izat ion of 
mutat ions w i l l  emphasize analys is  o f  
changes i n  the  genetic code. Research 
using advanced techniques o f  molecular  
and c e l l u l a r  genetics w i l l  be continued 
t o  improve the  data base on spontaneous 
and possible r ad ia t i on  induced mutants i n  
human populations. ($4,414) 

Data acquired w i l l  enhance knowledge o f  
tumor i n i t i a t i n g  and promoting p roper t ies  
o f  d i f f e ren t  types o f  i on i z i ng  rad ia t ion .  
Mechanistic studies o f  the chromosomal 
r epa i r  system w i l l  be i n i t i a t e d .  Test ing 
o f  pre l iminary hypotheses concerning DNA 
damage and repa i r  induced by radonlradon 
daughters and other high-LET r a d i a t i o n  
wi 11 be conducted. ($8,034) 



111. Health Ef fects (Cont'd.) 

Progran A c t i v i t y  FY 1986 

Radiation new i n s i g h t s  were gained i n t o  mechanisms 
Biology (Cont'd) o f  DNA damage and repa i r  i n  r e l a t i o n  t o  

bo th  high- and low-LET radiat ion.  ($4,606) 

Total Radiation 
Biology 

Chemical Long-term animal studies uere conducted 
Toxicology on a se lec t i ve  basis t o  obtain an 

in tegra ted  view of responses a t  the 
molecular, c e l l u l a r ,  and organismal 
l e v e l s  as they occur i n  the whole animal. 
Chronic exposures t o  diesel exhaust 
emissions were found t o  induce lung 
tumors i n  exposed r a t s  and mice, bu t  only 
a t  extremely h igh doses. It was 
demonstrated t h a t  coal - re lated 
hvdrocarbons can oroduce sanatic ef fects 
o ther  than cancer; inc lud ing  he r i t ab le  
e f fec ts .  The model chemical mutagen, 
e thy ln i t rosourea ,  has been found t o  
produce h e r i t a b l e  mutations i n  mice. 
($5,439) 

Ce l l u l a r  and molecular studies produced 
important new information on mechanisms 
o f  ac t ion  o f  t o x i c  chemicals, p r ima r i l y  
orqanic comDounds. i n  the  mammalian 
orqanism. piogres; #as made toward be t t e r  
understanding of metabolic ac t i va t i on  ar~d 
i n a c t i v a t i o n  of po lycyc l i c  hydrOCarbons 
i n  r esp i r a to r y  t r ac t ,  i n t a c t  skin. and 
cu l t u red  ce l l s .  kchanisms o f  tumor 
promotion were invest igated i n  cu l tu red  
c e l l  systems. New informat ion was gained 
on genet ic  and cytogenetic aspects o f  
chemical ly  induced damage and repair .  
($3,215) 

Continued exp lo ra to ry  research t o  develop 
a mechanist ic understanding o f  
syne rg i s t i c  and antagonist ic  
i n t e rac t i ons  t ha t  may occur when exposure 
t o  chemical mixtures occurs. Progress 
was made i n  the study of DNA adduct 

Increased enphasis i n  FY 1987 w i l l  focus Continue research e f f o r t  on pathobiology 
on m u l t i l e v e l  inha la t ion  studies t o  w i t h  increased enphasis on de f in ing  
improve knowledge of r esp i r a to r y - t r ac t  molecular and c e l l u l a r  cor re la tes  of l a t e  
responses t o  t ox i c  chemicals, i nc l ud ing  b i o l o g i c a l  ef fects.  S ign i f i can t l y  reduce 
par t ic le-bound toxicants. Studies o f  work on sanatic e f f ec t s  other  than 
animals exposed through the  sk in  w i l l  be cancer. Sustain studies t o  def ine genetic 
decreased. muse genetic research w i l l  e f f e c t s  of selected model mutagens i n  the 
def ine germ c e l l  s e n s i t i v i t y  responses a t  mouse. ($3,402) 
d i f f e r e n t  stages o f  c e l l  development and 
maturat ion. ($5,355) 

Continue research on genetic con t ro l  o f  
enzymes t ha t  ac t i va te  hydrocarbon 
procarcinogens. Studies o f  tumor 
promotion w i l l  focus on promoter 
i n t e r a c t i o n  w i th  c e l l  surfaces t o  a l t e r  
metabol ic  and funct ional  a c t i v i t y .  
Add i t iona l  information w i l l  be gained on 
a l t e r a t i o n  o f  gene contro l  i n  tumor 
development. ($3,861) 

Informat ion w i l l  be obtained on the  
c o r r e l a t i o n  o f  DNA adduct formation w i t h  
cancer incidence i n  exposed animals. 
Metabol ic  pat terns of carcinogen ac t i va-  
t i o n  and i nac t i va t i on  w i l l  be evaluated 
f o r  s i ng le  and mu l t i p l e  exposures. 

Studies of carcinogen metabolism i n  the  
upper resp i ra to ry  t r a c t  w i l l  continue. 
Research on tunor pranoters w i l l  be 
sustained t o  explore the ac t ion  o f  model 
promoters i n  modifying c e l l  
d i f f e r e n t i a t i o n  and growth. Oncogene 
a c t i v a t i o n  by chemical carcinogens w i l l  
be studied i n  model systems. New 
in fo rmat ion  w i l l  be acquired on formation 
and repa i r  of DNA adducts. ($4,061) 

Study of e f f e c t s  o f  i n t e rac t i ons  on the  
removal ( r epa i r )  o f  DNA adducts frMn 
d i f f e r e n t  model carcinogens w i l l  be 
i n i t i a t e d .  DNAadducts w i l l  a lso be used 
t o  inves t iga te  competi t ion between 
carcinogens f o r  access t o  a c t i v a t i n g  



I l l .  Health E f f ec t s  (cont'd.) 

program A c t i v i t y  F I  1986 FY 1987 FY 1988 

Chemical 
Toxicology 
(Cont'd) 

formation produced by mix tu res  o f  Addi t ional  information w i l l  be gained on enzymes. Experiments on carcinogen- 
chemicals. Research uas continued t o  t he  consequences o f  carcinogen-prmoter pranoter re la t ionsh ips  w i l l  continue. 
i nves t i ga te  uays i n  which cmponents o f  in te rac t ions .  ($2,047) ($1.613) 
mixtures may canpete fo r  comnon pathways 
o f  metabolism. Mixture components w i t h  
t m o r - p r a o t i n g  p roper t ies  were 
inves t iga ted  as a possib le source o f  
syne rg i s t i c  increase i n  tumor incidence. 
($2.051) 

Total Chemical 
Toxicology 

To.tal Health 
Ef f e c t s l  
B io log ica l  $30.742 $33.294 $33,355 ........................................................................................................................................................ 
Radiat ion The Radiat ion b iophysics program i s  
Biophysics undergoing a reo r i en ta t i on  from gas phase 

t o  condensed phase research. Track 
s t r uc tu re  ca lcu la t ions  p red i c t  the  
spa t i a l  and temporal d i s t r i b u t i o n  of 
r ad ia t i on  produced species and, by 
incorpora t ing  b imo lecu les  i n t o  the  
model, prov ide i n s i g h t  on t he  nature and 
l oca t i on  of chemical react ions w i t h  
b i o l og i ca l  m t e r i a l  such as DNA. ($3,846) 

Fur ther  strenthening o f  the in te r face  
between rad ia t i on  biophysics and 
molecular b io logy w i l l  occur. Low energy 
x-ray studies w i l l  be emphasized, since- 
these Drovide means t o  exolore the  
i n te r f ace  pat terns and re;ulting 
b i o l o g i c a l  damages i n  nanometer s i t e  
regions. A new e f f o r t  i n  quantum b io logy  
w i l l  be pursued t o  inves t iga te  the  
confonnational changes a t  the  nuc le ic  
ac id  l eve l .  ($3,785) 

Continue rad ia t i on  biophysics research 
emphasizing fur ther  developnent o f  
rad iob io l  og ica l  response models. Extend 
t heo re t i ca l  e f f o r t  on quantum biology, as 
these can provide a means o f  ,assessing 
e l ec t ron i c  con f igura t iona l  changes i n  
bianolecules, when these molecules are 
subjected t o  physical and chemical 
in te rac t ions .  ($3.897) 

Total Health 
E f f ec t s  

I. Preface: General L i f e  Sciences 

Research i n  General L i f e  Sciences con t r ibu tes  t o  the  base o f  fundamental b i o l og i ca l  knowledge t h a t  i s  required for the  e f f e c t i v e  study and 
i n t e r p r e t a t i o n  o f  energy-related hea l th  e f fec ts .  It also i d e n t i f i e s  ea r l y  i nd i ca to r s  o f  b i o l og i ca l  damage, develops new techniques and experimental 
systems for research use. and provides knowledge t h a t  eventual ly  becomes used i n  the est imat ion of human hea l th  r isk.  Research i n  t h i s  category a lso 
supports the  developnent o f  new ins t runents  t o  analyze b i o l og i ca l  systems and the  use o f  special f a c i l i t i e s  a t  the National Laboratories, such as 
neutron sources fo r  the  determination o f  b i o l og i ca l  s t ructure,  and state-of- the-ar t  c a p a b i l i t i e s  i n  scanning transmission e lec t ron  microscopy, t h a t  are 
heav i l y  used by the  acadmic c m u n i t y  f o r  research and t r a i n i ng .  This research area w i l l  prov ide add i t iona l  support t o  accelerate mapping o f  the  
e n t i r e  human genome by improving the  DNA-sequencing technology, developing new instrumentat ion and apply ing robo t i c s  technology where possible. 



11. A. Sunnnary Table 

program A c t i v i t y  ----------------- 
St ruc tu ra l  Bio logy .................... $ 3.204 
Genetics .............................. 14,901 
Ce l l  B io logy .......................... 5,751 
Chemical Physics.................... .. 3,865 - - - - - - - 
Total,  General L i f e  ................... $27,721 

11. B. Major Laboratory and F a c i l i t y  Funding 

Argonne National Laboratory ............ $ 1,703 ......... Brookhaven National Laboratory 4.214 
Lawrence Berkeley Laboratory ........... 1.462 
Lawrence Livermore National Laboratory. 2.566 
10s Alamos National Laboratory ......... 4,602 
Oak Ridge National Laboratory .......... 5,878 
p a c i f i c  Northwest Laboratory ........... 0 
Ca l i f o rn i a ,  Univ. o f  a t  Los Angeles.... 485 
Ca l i fo rn ia .  Univ. of. a t  San Francisco. 1,895 
Oak Ridge Associated Uliversities...... 501 ------- 

Total ................................ $23,306 

111. A c t i v i t y  Descr ipt ions 

Program A c t i v i t y  FY 1986 

At the  National Synchrotron L i gh t  Source 
inst rumentat ion of the x-ray beam l i n e  
w i l l  be canpieted so research i n  
s t r uc tu ra l  b io logy w i l l  u t i l i z e  both the 
vacuum u le rav io l e t  and x-ray 
caoab i l i t i e s .  The f i r s t  o ro i ec t s  w i l l  be 

The developnent o f  advanced 
inst rumentat ion f o r  s t r uc tu ra l  research 
a t  the Nat ional  Synchrotron L igh t  Source 
w i l l  make i t  poss ib le  t o  do studies of 
b i o l og i ca l  processes t h a t  are t ime 
dependent. S t ruc tu ra l  s tudies using 
neutron d i f f r a c t i o n  w i l l  be expanded a t  
f a c i l i t i e s  using the LANL pulsed neutron 
sources. I n i t i a t e  developnent o f  
canputattonal methods f o r  Structura i  
determination. ($5,009) 

S t ruc tu ra l  I n  the s t ruc tu ra l  b io logy  program 
Biology advanced physical techniques have been 

appl ied i n  the de ta i l ed  study of 
b i o l og i ca l  macranolecules and c e l l  
organel les t o  gain a b e t t e r  understanding 
o f  s t ructure funct ion re la t ionsh ios .  
Progress was made i n  determining the 
s t ruc tu re  of complexes con ta in ing  nuc le ic  

s thdies of the s t ruc tu re '  of- 
macrcinolec~les involved i n  the  synthesis 

acids and proteins. The pulsed neutron 
Source a t  Los Alamos i s  beino 

of proteins. Improvements i n  the analys is  
o f  orote ins bv ael  e lectroohoresis w i l l  

i ns t runent id  f o r  s tudies-of  i h e  s t r uc tu re  
o f  proteins. ($3,204) 

make it easier  t o  detect  ra re  mutational 
events. ($3,592) 

Research i n  the  genet ics program focused 
on deciphering mechanisms o f  gene 
expression and regulat ion,  arrangement o f  
genes i n  chransanes, mechanisms o f  
genetic damage and repa i r  processes, and 
developnent o f  new techniques t h a t  w i l l  
a l low be t t e r  detect ion and eva lua t ion  o f  

Research on the molecular nature and 
quant i ta t ion  of germ-cell mutat ions i n  
~namnals w i l l  continue. Genetic damage 
from i on i z i ng  r a d i a t i o n  and repa i r  
processes i n  mammalian c e l l s  w i  I 1  be 
e luc idated a t  the  molecular leve l .  The 
Gene L ib rary  Pro jec t  w i l l  produce larger  

Continue molecular charac te r iza t ion  o f  
DNA damage from r a d i a t i o n  and of the 
genes coding f o r  DNA r epa i r ;  enhance the 
devel oplient and appl i c a t i  on of human 
chrmosome-specif ic gene l i b r a r i e s ;  
continue research on the s t ruc tu re  and 
funct ion o f  genes and chranosanes. 



Ill. General L i f e  Sciences (Cont'd) 

Program A c t i v i t y  FY 1986 

Genetics somatic and he r i t ab le  mutations i n  man. 
(Cont 'd) The National Laboratory Gene L ib ra r y  

Pro jec t  provided co l l ec t i ons  of DNA 
fragments spec i f i c  f o r  each o f  the  24 
hunan chromosanes. ($14,901) 

and more useful human chromosome-specific ($17.653) Accelerate mapping of the 
DNA fragments. Work w i l l  begin t o  e n t i r e  human genome by es tab l i sh ing  the 
es tab l i sh  the l i n e a r  order of DNA l i n e a r  order of DNA fragments fo r  each 
fragments for selected human chromosomes. chromosome. Develop more e f f i c i e n t  
The i s o l a t i o n  and charac te r iza t ion  of DNA-sequencing technologies and improve 
human DNA r e p a i r  genes w i l l  be computational c a p a b i l i t i e s  f o r  acquir ing, 
i n t ens i f i ed .  ($16.231) s t o r i ng  and analyzing human chromosome 

DNA-sequence data. ($6.100) New concepts 
and techniques for sequencing DNA w i l l  be 
exolored w i t h  emohasis on fast.  automated 
in i t runentat ion. '  ~ o b o t i c  technology w i l l  
De appl ied where possible. Apply 
advanced computational techniques t o  
manage, organize, and disseminate 
Informat ion from the  very l a rge  DNA 
sequence data base ($2,500). Human 
hea l th  r e l a ted  research w i l l  be conducted 
complementary t o  t he  overa l l  genome 
pro jec t ,  emphasizing those techniques 
t h a t  w u l d  begin t o  y i e l d  useful methods 
f o r  assessing rad ia t i on  hazards 
($1.000). The technology for 
es tab l i sh i ng  p lan t  cONA I i b r a r i e s  w i l l  be 
developed i n  p a r a l l e l  t o  human DNA 
Systems. ($400) 

Ce l l  B io logy The c e l l  b io logy program inc luded Advances w i l l  be made i n  t he  c e l l  b io logy  
research t na t  improved our understanding and biochemistry of hormone and growth 
o f  c e l l u l a r  defense mechanisms, fac to rs  f ac to r  i n t e rac t i on  w i th  c e l l  surface 
a f f e c t i n g  the  s t a b i l i t y  o f  d i f f e ren t i a ted  receptor  s i tes;  continue studies o f  the  
ce l l s ,  and the  molecular and genetic i n t e r re l a t i onsh ips  between c e l l  growth 
mechanisms by which rad ia t i on  and and d i f f e r e n t i a t i o n  processes and the  
chemicals transform c e l l s  t o  t he  developnent of malignant c e l l  s. ($5,851) 
neoplast ic  state. Results showed t h a t  the 
d iverse imnune response c a p a b i l i t y  o f  
mamnals i s  due i n  p a r t  t o  hypenu ta t i on  
events i n  developing blood lymphocytes. 
(15.751) 

Chemical Physics Chemical physics research addresses the Continue fundamental energy degradation 
fundamental mechanisms of energy t r ans fe r  research on biomolecules. Upgrade 
i n  b i o l og i ca l  molecules. B io log ica l  f a c i l i t i e s  for neutron d i f f r a c t i o n  
ins t runenta t ion  developnent includes research a t  the High Flux Beam Reactor 
e lec t ron  microscopy and pos i t r on  and f o r  x-ray d i f f r a c t i o n  studies a t  the  

Increase mechanist ic research i n  c e l l  
b io logy  on the  function, growth, and 
d i f f e r e n t i a t i o n  o f  normal c e l l s  and the  
r o l e  o f  i n t e rac t i ons  between c e l l  surface 
receptors and chemical ef fectors i n  
regu la t ing  c e l l  functions. ($6,492) 

Sustain chemical physics studies of 
bicanolecular energy t rans fe r  processes. 
m i n t a i n  f low cytometry and s t r uc tu ra l  
b io logy ins t runenta t ion  developnent. 
($4,436) 



Ill. General L i f e  Sciences (Cont'd) 

Program A c t i v i t y  FY 1986 FY 1987 FY 1988 

C h m i c a l  physics s e n s i t i v e  detectors  f o r  s t r u c t u r a l  Nat ional  Synchrotron L i g h t  Source. Begin 
(Cont'd) b io logy  app l i ca t ions .  ($3.865) e x p l o r i n g  new approaches f o r  h i g h  speed 

sequencing of DNA. ($4.196) 
---------------------------------------------------------------------*---------------------------------------------------------------------------------- 

Tota l  General 
L i f e  Sciences 

I. Preface: Nuclear Medicine 

Nuclear Medicine research invo lves  a wide range of p r o j e c t s  d i r e c t e d  t o  c l i n i c a l  and o ther  b e n e f i c i a l  a p p l i c a t i o n s  o f  energy-re la ted technologies. 
Radiopharmaceuticals research invo lves  development o f  and/or biomedical s tud ies  w i t h  new radiopharmaceuticals. l a r g e l y  i n  s tud ies  of b r a i n  and hear t  
metabolism. b u t  a l s o  i n  d iagnosis  and therapy i n v o l v i n g  o ther  organs. C l i n i c a l  f e a s i b i l i t y  research inc ludes i n - v i v o  t e s t i n g  of new 
radiopharmaceuticals i n  animals and subsequently i n  se lected pa t ien ts .  Wthods are evaluated fo r  the  study, d iagnosis ,  and treatment o f  diseases such 
as cardiopulmonary disease, mental d isorders,  tumor IOCalizat iOn, cancer, and metabol ic  d isorders.  The i n s t r u n e n t a t i o n  program focuses p r i m a r i l y  on 
advanced de tec to r  research. improved r e s o l u t i o n  o f  p o s i t r o n  emission tomography and o ther  imaging techniques. P a r t i c l e  beam and heavy i o n  therapy 
research i s  conducted t o  t r e a t a i n o p e r a b l e  d iso rders  i n  humans. 

11. A. Summary Table 

Program A c t i v i t y  

Stable Isotopes ....................... $ 1.705 
Radioisotope Production............... 2.994 
Radiopharmaceuticals............... ... 7.624 
I n s t r u n e n t a t i o n  ....................... 4.249 
C l i q i c a l  Feasibility.................. 6,242 - - - - - - - 
Tota l .  M c l e a r  Medicine ............... $22,814 

11. 8. Major Laboratory and F a c i l i t y  Funding 

Argonne Hat ional  Laboratory ........... $ 354 
Brookhaven Nat ional  Laboratory ........ 5,611 
Lawrence Berkeley Laboratory .......... 2,714 
Lawrence Livermore Hational Laboratory 48 
Los Alamos Nat ional  Laboratory ........ 2,244 
Oak Ridge Nat ional  Laboratory ......... 1,956 
P a c i f i c  Northwest Laboratory..... ..... 59 
C a l i f o r n i a ,  Univ. of a t  Davis......... 202 
C a l i f o r n i a .  Univ. o f  a t  Los Angeles ... 2.554 
Oak Ridge Associated Lmiversities..... 889 

- - - - - - - 
Tota l  ............................... $16.631 



111. k t i v i t y  Descriptions 

Program A c t i v i t y  FV 1986 

Stable Isotopes Begin ca lu t ron  separations of the 
isotopes o f  calcium, potassium, n i cke l .  
b r a i n e ,  rubidium. cadmium, and 
s t r o n t i m .  which are needed f o r  
b iophysical  s tudies and as t a rge t  
nucl ides i n  radiopharmaceutical 
production. 

Tota l  Stable 
Isotopes 

Chemical exchange and l i q u i d  thermal 
d i f f u s i o n  used t o  s t a r t  enrichment of 
calciun. s u l f u r  and z inc  f u r  metabol ic 
Studies of osteoporosis and o ther  bone 
diseases i n  pregnant women and newborn 
babies, production o f  ta rge t  mater ia ls  
f o r  twnor diagnosis, ac id  r a i n  studies, 
and many other  medical and research 
needs. 

Nuclear Magnetic Resonance s p e c t r a e t r i c  
techniques are being used t o  study C-13 
and N-15 labeled metabol i tes i n  cardiac 
ischemia (obs t ruc t ion  of blood supply). 

Radioisotope Construct ion o f  a remodeled Brookhaven 
Production Linear Isotope Producer (BLIP) machine, 

which i s  used f o r  producing radionucl ides, 
was completed. A method f o r  continuous 
f low production o f  1-123 has been 
developed. 

Production methods f o r  Cu-67 (used i n  
s tudies o f  Ui lson's  disease and f o r  
labe l ing  monoclonal ant ibodies)  were 
developed. Capacltp for 13-153 p roduc t~on  
increased t o  meet needs o f  user 
cannunity. This nuc l ide  i s  used i n  

I n i t i a t e  separations o f  the isotopes o f  
15 elements useful i n  physical  research 
and b i  med i ca l  appl icat ions.  

Continue FY 1986 program leve l  of 
a c t i v i t y .  

NMR Studies w i l l  be extended t o  more 
cmp lex  metabol ic systems, such as b ra i n  
metabolism dur ing ischemia and re f l ow  
a f t e r  ischemia. 

$1.855 

Continue t o  develop methods and uses o f  
BLIP machine. 

Continue preparat ion o f  research 
isotopes. Cu-67. Ru-97 and sn-117m. 
Expand Pd-109 production. Develop in -v ivo  
generator for radiotherapy w i t h  
monoclonal antibodies. Inves t iga te  
product ion o f  Sc-47 and F-18. Develop 

Perform chemical recovery and 
p u r i f i c a t i o n  o f  the isotopes separated 
i n  previous years. Achieve separation o f  
the  isotopes of 12 more elements. 

Continue FY 1987 program leve l  of 
a c t i v i t y .  

Continue FY 1987 program l eve l  of 
a c t i v i t y .  

Continue FY 1987 program l eve l  of 
a c t i v i t y .  

Depending on progress i n  FY 1987, Sn-ll7m 
may be ready f o r  human therapeutic 
t r i a l s .  Continue monoclonal antibody 
l abe l i ng  w i t h  Cu-67 and developnent of 
i n - v i vo  generator. Continue developnent 
and evaluat ion af  Cu-67. Ru-97. Pd-109, 



11 I. b l e a r  M d i c i n e  (Cont'd) 

Program k c t i v i t y  FY 1986 FY 1987 F I  1988 
-- 
Radioisotope dual-photon scanning inst runents f o r  c e l l  l a b e l i n g  techniques. Develop agents Sn-117m and 1-123 labeled 
Production study o f  osteoporosis ( c a l d u n  resorp t ion  f o r  lymphoid irradiation. monoclonal ant ibodies f o r  d iagnost ic  and 
(Cont'd) frm bone). therapeut ic  appl icat ions. 

Total Radioisotope 
Production $2.994 $2,828 $2.985 ........................................................................................................................................................ 
Radio- Developnent o f  new radiopharmaceuticals 
pharmaceuticals labeled w i t h  sho r t - l i ved  radionucl ides 

carbon-11, oxygen-15 and f luor ine-18 have 
made poss ib le  more spec i f i c  l o c a l i z a t i o n  
o f  metabol ic  processes i n  the  b ra i n  and 
heart.  Examples are C-11 putrescine i n  
b ra i n  tumor studies. F-18 
methyl sp i roper ido l  i n  physiology o f  
dopamine receptors and C-11  deprenyl i n  
monamine oxidase metabolism. A new 
myocardial per fus ion  agent f o r  use i n  
d iagnost ic  nuclear  medicine was developed 
based on i s o n i t r i l e  cmplexes o f  
technetium-99m. This agent i s  i n  the 
process o f  comnercial developnent. A 
t e l l u r i u m  labe led  f a t t y  acid has been 
synthesized and has shown prolonged and 
h igh mycardial uptake i n  animal models. 
It i s  an exce l l en t  candidate f o r  f u r t he r  
evaluat ion when labeled w i t h  1-123 f o r  
heart  imaging studies by SPECT (Single 
Photon Emission Computed Tomography). 

Continue developnent o f  the  labeled 
monclonal antibody methods f o r  t r e a t i n g  
s u r g i c a l l y  inaccessible cancers, i n  
p a r t i c u l a r ,  labe l  i ng  o f  ant ibodies w i t h  
appropr ia te  radionucl ides whi le 
ma in ta in ing  the b io log ica l  a c t i v i t y  of 
the  antibody. Copper-67 labeled Lym-1 
ant ibody w i l l  be prepared f o r  i n i t i a l  
f e a s i b i l i t y  studies i n  pat ients.  M h e r  
radio labeled agents w i l l  be developed f o r  
d iagnos t ic  imaging. Continue the  study o f  
neurotransmit ter  receptors by 
pos i t ron-emi t t ing  t racers  f o r  
p ro l ac t i nma ,  breast  tumors, and 
p r o s t a t i c  tumors. 

Studies w i l l  be ca r r i ed  out  w i t h  a 
v a r i e t y  o f  nucl ides w i t h  therapeut ic  
po ten t i a l .  Examples are Cu-67.pd-loo. 
211-69. Ni-66. Sc-47, Re-186, and ~e-188. 
Monoclonal antibodies ava i lab le  fo r  
t e s t i n g  should include those against '  
melanoma, colon, breast. and lung 
carcinomas, g l i m a s ,  and var ious blood 
C e l l  subpopulations. A study t o  t e s t  the  
v a l i d i t y  of a k i n e t i c  model fo r  the  
hepat ic  uptake o f  a new receptor-binding 
radiopharmaceutical w i l l  be conducted 
on post-operative care o f  l i v e r  t ransp lan t  
rec ip ien ts .  

Total Radio- 
pharmaceutical s  $7.624 $8,523 $8.678 

Instrunentat ion The 280 c r y s t a l  pos i t ron  tmograph (PET) Continue bra in  and heart studies. 
i s  i n  use f o r  heart  and b ra i n  studies t o  

Continue b ra i n  and heart  studies. 

measure blood f low i n  normal and 
pathological  condit ions. 

\ 
600 c r ys ta l ,  u l  t ra -h igh  reso lu t ion  Completion o f  the 600 c r ys ta l  pos i t ron  Contlnue development o f  photo-tube-sol id 
pos i t ron  tmograph i s  i n  f i na l  stages of tomograph i s  expected. s t a t e  readout o f  m a l l  c rys ta ls .  
construct ion. 

f& a c t i v i t y .  Begin studies o f  pulse height Continue FY 1987 program. 
in format ion,  at tenuat ion correct ions,  and 
improvement o f  spa t ia l  resolut ion.  



111. !&clear Hedicine (Cont'd) 

Program k t i v i t y  FY 1986 

lns t runenta t ion  No a c t i v i t y .  
(Cont 'd) 

t@ a c t i v i t y .  

NO ac t i v i t y .  

Total 
Ins t runenta t ion  $4,249 ................................................................ 
C l i n i c a l  Rubidiun-82 has been used f o r  the  
F e a s i b i l i t y  noninvasive measurement of myocardial 

blood flow. Studies i n  35 pa t i en t s  have 
demonstrated t h a t  f o r  normal and low 
flow, r u b i d i r n  has been found t o  r e f l e c t  
the  blood f low s ta te  accuratel-y. 

A research p ro j ec t  was i n i t i a t e d  f o r  the  
c l i n i c a l  app l i ca t ion  o f  copper-64 c i t r a t e  
f o r  posi t ron eniss ion tanography studies 
o f  s o l i d  tunors. 

C l i n i c a l  s tudies were conducted on two 
pa t ien ts  w i t h  s o l i d  tumors using 
iodine-131 labeled Lym-1 antibody. 
Select ive t a rge t i ng  o f  the  neoplast ic  
t i ssues  was demonstrated i n  both pat ients.  

High i n t e n s i t y  rad ioac t i ve  beams o f  
Neon-19 and Carbon-11 have been produced. 
On-line t e s t s  using animals have been 
performed. It has been demonstrated t h a t  
us ins heavv o a r t i c l e  beams. r a d i a t i o n  
dose-can b i  ;oncentrated it; the  desi red 
t a rge t  vol une. 

No a c t i v i t y .  

NO a c t i v i t y .  

NO a c t i v i t y .  

Exercise vs. r e s t  s tudies o f  myocardial 
per fus ion using sequential i n j ec t i ons  o f  
rubidium-82 and the Donner 280-crystal 
pos i t ron  emission tomograph w i l l  be 
performed on pa t i en t s  w i t h  coronary 
a r t e r y  disease and subjects wi thout  
disease symptoms. 

A c l i n i c a l  i nves t i ga t i ve  protocol  
u t i l i z i n g  copper-64 t o  evaluate Hodgkins 
disease w i l l  be i n i t i a t e d .  

Developnent o f  radiochemistry t o  optimize 
tumor uptake and increase non-target 
t i s sue  clearance o f  the  radio labeled 
antibody i s  planned. 

Appl icat ion of t h i s  technique t o  human 
pa t i en t s  w i l l  be pursued. I n  addi t ion.  
e f f o r t s  w i  1 l be made t o  develop be t t e r  
beam shapes both penc i l  and fan beams t o  
improve i n t e n s i t y  and a lso  
monochranatici ty i n  beam energy. 

Perform design and f e a s i b i l i t y  s tudies 
o f  new focused. mesh dynode, multi-anode 
ar ray  photo-tube. 

Inves t iga te  new s c i n t i l l a t i o n  mater ia ls ,  
using synchrotron l i g h t  source. 

Inves t iga te  method f o r  shaping magnetic 
f i e l d  i n  Nuclear Ragnetic Resonance 
Instrunents. 

Rubidium-82 w i l l  be studied as a possib le 
blood b ra i n  b a r r i e r  permeabi l i ty  marker 
fo r  evaluat ion o f  the  rad ia t i on  e f f ec t s  
f r a n  heavy i o n  radiotherapy. 

Approximately 15 pa t i en t s  w i l l  be studied 
f o r  the response o f  normal t i ssue  a t  
periods o f  one month and s i x  month post 
treatment. The usefulness of copper-64 i n  
card iovascular  disease and soft t i ssue  
tumors as we l l  as hepatic disease w i l l  be 
invest igated.  

V e r i f i c a t i o n  o f  dosimetry predict ions and 
therapy f e a s i b i l i t y  i n  pa t ien ts  using 
selected iodine-131 and copper-67 
radioimmunopharmaceuticals w i l l  be 
studied. 

Pa t ien t  treatment with heavy ions 
(heavier  than helium) w i l l  be expanded 
and the  p o s s i b i l i t y  o f  applying 
rad ioac t i ve  beam techniques t o  cerebral 
blood f low measurement fo l lowing 
i r r a d i a t i o n  w i l l  be explored. 



Ill. Huclear Medicine (Cont'd.) 

Program A c t i v i t y  FY 1986 

C l i n i c a l  Recent s tudies o f  second generation 
F e a s i b i l i t y  boronated canpounds show t h a t  tw o f  
(Cont'd) these canpounds have the desi red in -v ivo  

accunulat ion i n  twnor and c learance. f ran 
normal t issue. Complete tumor regression 
was obtained when mice t rea ted  w i t h  these 
canpounds have been i r r a d i a t e d  w i t h  
neutron beam a t  the BNL Medical Research 
Reactor. 

Total C l i n i c a l  
F e a s i b i l i t y  

The most p r a i s i n g  boron conta in ing 
capounds f r an  among the categories 
cu r ren t l y  being tes ted  nucleot ides amino 
acids, s tero ids,  antibodies. and 
liposanes, w i l l  be f u r t he r  pursued. 
Testing i n  animal tumor models w i l l  
continue w i th  the aim o f  demonstrating 
e f f i cacy  of NCT. 

NCT c l i n i c a l  t r i a l s  w i t h  a t  leas t  tw 
boronated canpounds w i l l  be i n i t i a t e d .  
Development and t e s t i n g  o f  t h i r d  
generation compounds w i l l  be i n i t i a t e d  t o  
t a rge t  boron t o  other types o f  tumors. 

Total Nuclear 
Hedicine 

I. Preface: Carbon Dioxide Research 

The goal of the Carbon Dioxide Research program i s  t o  develop a sound, q u a n t i t a t i v e  atmospheric carbon d iox ide knowledge base t o  a i d  i n  energy po l i c y  
dec is ion  making. This goal involves the f o l l ow ing  object ives:  improve knowledge o f  the carbon cycle;  improve est imates of fu tu re  atmospheric carbon 
d iox ide ;  p ro j ec t  c l ima t i c  response t o  increasing atmospheric C02; improve understanding o f  the d i r e c t  carbon d iox ide  e f fec ts  on p roduc t i v i t y  of natura l  
and a g r i c u l t u r a l  systems'; develop and v e r i f y  methods f o r  the f i r s t  de tec t ion  o f  c l imate  change due t o  increasing atmospheric carbon d iox ide;  i den t i f y ,  
de f i ne  and quant i f y  i n d i r e c t  e f fec ts ;  de f ine  possib le options f o r  m i t i g a t i n g  long-term consequences o f  a higher CO-2 atmosphere. Increased emphasis 
w i l l  be placed on the oceans program due t o  great  uncerta inty o f  t h e i r  e f f e c t  on c l imate  change. 

11. A. Sumnary Table 

Program A c t i v i t y  

Sources and Sinks ..................... S 3.331 . . 
Cl imat ic  E f f ec t s  ...................... 4.500 ~~ . .................. .~~~ 
Yegetatlve E f f ec t s  .................... 3.000 
Information Requirements .............. 1,100 .................. SOA'slOceans Program 500 

- - - - - - - 
Total.  Carbon Dioxide 

Research ............................ $12,431 



11. 8. M j o r  Laboratory and F a c i l i t y  Funding 

Program A c t i v i t y  FY 1986 -------.--------- - - - - - - - I Change -------- 
Argonne National Laboratory ............ $ 0 
Brookhaven National Laboratory ......... 241 ........... Lawrence Berkeley Laboratory 89 
iawrence ~ i v e r m o i e  National- Laboratory. 1,707 
Oak Ridye National Laboratory .......... 4.895 ........... Pac i f i c  Mr thues t  Laboratory 73 
Oak Ridge Associated Lhiversities...... 241 

Total ................................ $7.246 

111. A c t i v i t y  Descr ipt ions 

Program A c t i v i t y  FY 1986 

The basic program t o  reduce CO-2 issue 
unce r ta i n t i es  w i l l  continue and a few of 
t h e  h ighest  p r i o r i t y  r ecmenda t i ons  fran 
the  state-of- the-ar t  repor ts  i n i t i a t e d  i n  
FY 1987 w i l l  be continued. Spec i f i ca l l y .  

Carbon Dioxide To develop t he  knowledge base necessary 
t o  a i d  i n  energy p o l i c y  decisionmaking. 
atmospheric 60-2 unce r ta i n t i es  must be 
reduced. Spec i f i ca l l y .  

The basic program t o  reduce CO-2 issue 
unce r ta i n t i es  w i l l  continue and a few of 
the  highest p r i o r i t y  r ecmenda t i ons  from 
the  s ta te -o f - the-ar t  repor ts  w i l l  be 
implemented. Spec i f i ca l l y ,  

The sources and s inks o f  increasing 
amounts of CO-2. ($3.331) 

Continue t o  study sources and s inks of 
CO-2- ($3,480) 

Continue t o  study sources and s inks of 
CO-2. ($3.480) 

The p ro j ec t i on  and de tec t ion  o f  c l i m a t i c  
response t o  increasing atmospheric CO-2. 
($4,500) 

A c l ima te  model comparisons study t o  
u l t i m a t e l y  improve the regional 
p red i c t i on  c a p a b i l i t y  o f  these models. 
I n i t i a l  mphas is  i s  on understanding 
ciouds as a possib le mod i f i e r  of the  
greenhouse e f fec t .  ($4.370) 

Continue c l imate  model i n t e r cmpar i son  
and improvement. ($4.750) 

The response of vegetat ion and natura l  
ecological  systems t o  increasing 
atmospheric GO-2 and changing climate. 
($3.000) 

The charac te r iza t ion  o f  i n f o n a t i o n  
requirements for s tudies o f  other  systems 
impacted by a CO-2 induced c l imate  change 
($1.100) 

An experimental study o f  a rangeland 
system t o  determine combined e f f e c t s  of 
CO-2 enrichment, changing c l imate  
var iables,  and the  in te rac t ions  o f  p lan ts  
and animals w i th  other physical factors 
($3,500) 

Continue rangeland experiments. (f 3.500) 

continue FY 1986 program leve l .  ($1,100) Continue FY 1987 program level .  (S1.100) 



111. Carbon Dioxide Research 

Program A c t i v i t y  FY 1986 FY 1987 FY 1988 

Carbon Dioxide I n  addit ion, a rev ised research p lan w i l l  An oceans program t o  understand the Expand the oceans program t o  determine 
(Cont'd) begin t o  be developed i n  response t o  the  t ransport  and storage of heat and CO-2 t o  uncer ta in t ies  i d e n t i f i e d  i n  the SOA's 

four state-of-the a r t  (SOA) repo r t s  t h a t  the  deep oceans, examining possib le delay concerning delayed warming of the 
were published t o  desr r ibe  cur ren t  o f  greenhouse warming and the  primary atmosphere. ($1,146) 
knowledge and i d e n t i f y  the  research s ink f o r  CO-2. ($750) 
necessary t o  reduce c r i t i c a l  
uncerta int ies.  ($500) 

Total Carbon 
Dioxide Research 

I. Preface: Program Di rec t ion  

This subprogram provides the Federal s t a f f i n g  resources and associated funding needed t o  plan, d i r e c t ,  manage, and support a comprehensive 
m ~ l ~ i d i s c i p l i n a r y  research e f f o r t  designed t o  understand the  long-term hea l th  and environmental e f f ec t s  associated w i t h  the  development and use of 
various energy technologies. 

11. A. Summary Table 

Program A c t i v i t y  FY 1986 ----------------- - - - - - - - 
Salar ies and Expenses ................ $ 3.119 
Other................................ 10 

Total.  Program D i rec t i on  ............. $ 3,129 

111. A c t i v i t y  Descr ipt ions 

Program A c t i v i t y  FY 1986 

Salaries and Provided funds f o r  sa la r ies ,  bene f i t s .  
Expenses and t rave l  for 56 f u l l - t i m e  equivalents 

(FTE's) i n  the  Off ice o f  Heal th and 
Environmental Research and re l a ted  
program and management support. This 
s t a f f  provided guidance and support f o r  
hundreds o f  ac t i ve  research p ro j ec t s  
(reviewing and evaluat ing many more 
throughout the proposal se lec t ion  
process) and conducted major reviews o f  
t he  numerous BER-sponsored programs a t  
1 aboratories and un i ve rs i t i es .  S t a f f  
a lso  maintained c lose l i a i s o n  w i t h  other 
DOE programs, other  Federal agencies, 

Provide f o r  the normal increased 
personnel costs required t o  mainta in an 
authorized leve l  o f  53 FTE's. P r i o r  year 
unobl igated funds w i l l  be used f o r  the 
1987 pay ra i se  and the increased agency 
con t r ibu t ion  t o  the  new Federal Employees 
Retirement System. This s t a f f  i s  
becoming inc reas ing ly  invo lved  i n  
in te rna t iona l  a f f a i r s .  A recent  
Memorandum o f  Understanding w i t h  the 
Commission of European Coinmunities w i l l  
promote research co l l abo ra t i on  and 
program coordinat ion between the  
respect ive rad ia t i on  b io logy  programs. 

% Change 

Provide funds f o r  sa la r i es  and re la ted  
costs t o  continue 53 FTE's. Provide f o r  
the  normal increased personnel costs such 
as within-grade and m e r i t  increases, 
impact of the  1987 pay ra ise ,  and the 
increased agency con t r i bu t i on  t o  the 
Federal Bnployees Retirement System as 
p a r t i c i p a t i o n  increases. S ta f f  e f f o r t  
w i l l  increase i n  support o f  the human 
genome program; f o r  instance, extensive 
interagency coord ina t ion  w i  1 l be required 
t o  achieve the  planned nat ional  e f f o r t  t o  
map and sequence the  human genome. 
($3,900) 



111. Program D i rec t i on  

Program A c t i v i t y  FY 1986 

Sa la r ies  and and the s c i e l l t i f i c ,  academic and 
Expenses (Cont'd) i n d u s t r i a l  c a n u n i t i e s  and provided the 

program and management support services 
required t o  ca r r y  out the program. P r i o r  
year unobligated carryover canpr1sed $49 
of the t o t a l  expenditure. ($3.119) 

Total Program 
D i rec t i on  

Provided funds fo r  program support such 
as p r i n t i n g  and e d i t i n g  and program 
spec i f i c  suppl ies, services. and 
materials. t o t a l i n a  $70. of which $60 - . ~ ~ .  
canpri sed.prior year unobl iga ted  
carryover. ($10) 

FY 1987 FY 1988 

I n  FY 1987 the  g lobal  consequences of the 
Chernobyl inc iden t  w i l l  continue t o  be 
evaluated. ($3.478) 

Provide fo r  a v a r i e t y  of program support Continue the va r i e t y  and leve l  o f  program 
services s i m i l a r  t o  those i n  FY 1986. support serv ices required i n  FY 1987. 
Also includes t ime-sharing on various ($100) 
in format ion systems and communications 
networks such as e l ec t ron i c  mail ,  and 
contractual  support fo r  technical  
wr i t ing .  ed i t i ng ,  and other  services. 
($100) 

I. Preface: F a c i l i t y  Operations 

F a c i l i t y  operations provide for the  necessary c a p i t a l  equipnent and general p lan t  p ro j ec t  needs t o  support the BER program and the  Pac i f i c  Northwest 
Laboratory land lo rd  respons ib i l i t i es .  An a b i l i t y  t o  address heal th and environmental issues requires a cont inuing c m i t m e n t  t o  mainta in ing advanced 
i ns t r unen ta t i on  and f a c i l i t i e s .  

I I. A. Summary Table 

Program k t i v i t y  FY 1986 ----------------- - - - - - - - 
Cap i ta l  Equipnent ..................... $ 7.457 
Construct ion .......................... 3.127 

X Change 

Total.  F a c i l i t y  Operations ............ $10,584 



11. 8. k j o r  Laboratory and F a c i l i t y  Funding 

Program A c t i v i t y  FY 1986 ----------------- ------- X Change 

hnes Laboratory ........................ $ 36 ............ Argonne National Laboratory 66 1 
Brookhaven National Laboratory......... 864 
E I Ou Pont De Nemours and Co.. Inc.... 45 
Lawrence Berkeley Laboratory ........... 455 
Lawrence L ivernore National Laboratory. 890 
Los Alamos National Laboratory.. ....... 1,465 ..... Oak Ridge National Laboratory..... 1.754 
Pac i f i c  Northwest Laboratory ........... 2,652 
Cal i forn ia.  Univ. o f  a t  Davis .......... 68 
Cal i fo rn ia .  Univ. o f  a t  Los Angeles.... 173 
Cal i fo rn ia .  I h i v .  of,  a t  San Francisco. 114 
Environmental &asurments Laboratory.. 313 
Inha la t ion  Toxicology Research l n s t i  t u t e  938 
Oak Ridge Associated Universities...... 55 
Utah. Un ivers i ty  of .................... 45 ------- 

Total ................................ $10.528 

111. A c t i v i t y  Descr ipt ions 

Program A c t i v i t y  FY 1986 

The FY 1987 c a p i t a l  equipnent budget w i l l  
a l low the  program t o  continue provid ing 
essent ia l  inst rumentat ion fo r  the types 
o f  contractors mentioned a t  about the 
same d i s t r i b u t i o n  o f  the  t o t a l  budget. 

Same leve l  o f  a c t i v i t y  as FY 1987. Capi ta l  Equipnent Capi ta l  equipnent funds are provided t o  
support the  research program by 
mainta in ing s ta te -o f - the-ar t  
inst runentat ion.  Funds are provided t o  
the  nat ional  labora to r ies  ($6.048). which 
inc ludes $962 f o r  the  land lo rd  functions 
a t  Pac i f i c  Northwest Laboratorv. BER 
dedicated laboratorie; (61.236j.and other 
miscellaneous i n s t i t u t i o n s  ($173). 

Total Capi ta l  
Equipnent $7.457 

Construct ion General p lan t  p ro jec t  funds are provided 
f o r  the  landlord func t ion  a t  P a c i f i c  
Northwest Laboratory ($962). programmatic 
needs a t  nat ional  labora to r ies  ($1.683). 
and BER dedicated labora to r ies  ($482). 

The FY 1987 general p lan t  p ro j ec t s  
request a l lows f o r  a cost o f  l i v i n g  
increase over FY 1986 t o  mainta in support 
t o  the  land lo rd  r e s p o n s i b i l i t y  a t  P a c i f i c  
Northwest Laboratory ($1.000) and 
programmatic needs a t  the other nat ional  
labora to r ies .  

Same leve l  of a c t i v i t y  as FY 1987. 



111. A c t i v i t y  Descriptions 

Program A c t i v i t y  FY 1986 FY 1987 FY 1988 

Construction no a c t i v i t y .  
(Cont'd) 

Provides for  construction a c t i v i t i e s  for  NO a c t i v i t y .  
an I n s t i t u t e  for  Nuclear Medicine i n  
~ e w i r k .  N@w Jersey (proposed for  
rescission by the Administration). 

Total Construction 
$3.127 $6.000 $3.500 ........................................................................................................................................................ 

Total F a c i l i t y  
Operations 

Total .  Biological 
ana Environmental 
Research 



DEPARTMENT OF ENERGY 
FY 1988 CONGRESSIONAL BUDGET REQUEST 

ENERGY SUPPLY RESEARCH AN0 DEVELOPMENT 
(do l l a r s  i n  thousands) 

KEY ACTIVITY SUMNARY 

CONSTRUCTION PROJECTS 

B io log ica l  and Environmental Research 

I V .  A. Construct ion Pro jec t  S m a r y  

Total 
P r i o r  year FY 1987 FY 1988 Remaining 

Project  No. Pro jec t  T i t l e  Obl igat ions Appropriated Request Balance TEC 

88-R-120 General p l an t  Projects $ X X X X  $ 3.000 $ 3,500 $ o $ xxxxx 

874-130 Institute for  Nuclear Medicine. Newark, 
New Jersey 0 3,000 0 0 XXXXX 

Total.  B io log ica l  and Environmental Construct ion $ xxxx  $ 6.000 S 3.500 $ o S XXXXX 



DEPARTMENT OF ENERGY 
FY 1988 CONGRESSIONAL BUDGET REQUEST 

ENERGY SUPPLY RESEARCH AND OEYELOPRNT 
(do1 la rs  i n  thousands) 

KEY ACTIVITY CONSTRUCTION PROJECT SUMWRY 

Biological and Environmental Research 

I V .  8. Plant Funded Construction Project  

1. Project t i t l e  and location: 88-R-120 General Plant Projects 

2. Financial schedule: 

Fiscal  Year 

Project TEC: S 3.500 
Start Date: FY 1988 

Completion Date: FY 1990 

costs 
Af ter  

Obligations FY 1986 FY 1987 FY 1988 FY 1988 ---- 
Prior  Years XXXXXXXX 
FY 1986 projects $ 3.127 
FY 1987 Projects 3.000 
FY 1988 projects 3,500 0 0 888 2.612 

3. Narrative: 

This estimate i s  fo r  minor new construction and other cap i ta l  a l tera t ions t o  land, buildings. and u t i l i t i e s  systems. The estimate also 
includes the cost o f  i n s t a l l e d  equipment which i s  an integral  part  of the general plant subprojects. 

General plant projects are necessary t o  maintain f a c i l i t i e s  i n  an environmentally safe and health hazard f ree condition. They are also 
required t o  keep f a c i l i t i e s  i n  adequate repair. including roads. parking lots. pavements, etc. The BER program supports such needs as a 
landlord respons ib i l i ty  f o r  the Pac i f i c  Northwest Laboratory and for other laboratories and universit ies. 
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OFPARTMFNT OF FNFRGY 

1. T i t l e  and l o c a t i o n  o f  p r o j e c t :  General p l a n t  p r o j e c t s  2. P r o j e c t  No.: 88-R-120 
- 

3. Date A-E work i n i t i a t e d :  1 s t  Qtr. FY 1988 5. P rev ious  c o s t  e s t i m a t e :  None 
Date : 

3a. Date p h y s i c a l  c o n s t r u c t i o n  s t a r t s :  2nd Q t r .  FY 1908 
6. C u r r e n t  c o s t  e s t i m a t e :  $3.500 

4. Date c o n s t r u c t i o n  ends: 2nd Q t r .  FY 1990 Date: 12/86 

c o s t s  
A f t e r  

7. F i n a n c i a l  Schedule: F i s c a l  Year O b l i g a t i o n s  FY 1986 FY 1987 FY 1988 FY 1988 

P r i o r  Year P r o j e c t s  X X X X X X X X  $ 3,312 $ 1,443 $ 346 $ 214 
FY 1986 P r o j e c t s  $ 3,127 334 1,150 766 877 
FY 1987 P r o j e c t s  3,000 0  875 1,400 725 
FY 1988 P r o j e c t s  3,500 0  0  888 2,612 

8. B r i e f  P h y s i c a l  D e s c r i p t i o n  o f  P r o j e c t  

T h i s  e s t i m a t e  i s  f o r  m ino r  new c o n s t r u c t i o n  and o t h e r  c a p i t a l  a l t e r a t i o n s  t o  land,  b u i l d i n g s ,  and u t i l i t i e s  
systems. The e s t i m a t e  a l s o  i n c l u d e s  t h e  c o s t  o f  i n s t a l l e d  e q u i p n e n t  wh ich i s  an i n t e g r a l  p a r t  o f  t h e  g e n e r a l  
p l a n t  subpro jec ts .  

A l though i t  i s  d i f f i c u l t  t o  d e t a i l  t h i s  t y p e  p r o j e c t  i n  advance, a l l  o f  t h e  s u b p r o j e c t s  i d e n t i f i e d  be low a r e  
under c o n s i d e r a t i o n .  I n  g e n e r a l ,  t h e  es t ima ted  c o s t s  f o r  each o f  t h e  s u b p r o j e c t s  a r e  p r e l i m i n a r y  i n  n a t u r e ,  
w i t h  a  p r o j e c t  l i m i t a t i o n  o f  $1,500,000, and p r i m a r i l y  i n d i c a t i v e  o f  t h e  s i z e  o f  t h e  p r o j e c t .  The c o n t i n u i n g  
r e v i e w  o f  ou r  requ i rements  w i l l  r e s u l t  i n  some o f  t h e  p r o j e c t s  b e i n g  changed i n  scope; i t  w i l l  a l s o  r e s u l t  i n  
o t h e r  p r o j e c t s  b e i n g  added t o  t h e  l i s t  w i t h  t h e  necessary postponements o f  some now l i s t e d ,  a l l  depending on 



CONSTRUCTION PROJECT DATA SHEETS 

1. T i t l e  and l o c a t i o n  o f  p r o j e c t :  General p lan t  p r o j e c t s  

- 

2. Pro jec t  No.: 88-R-120 

8. Br ie f  Physical Desc r ip t i on  o f  P r o j e c t  (continued) 

cond i t ions  o r  s i t u a t i o n s  not apparent a t  t h i s  time. Since needs and p r i o r i t i e s  may change, o the r  p r o j e c t s  may 
be subs t i tu ted  f o r  t h e  examples l i s t e d  below, and some o f  these may be loca ted on non-Government owned 
property.  These general p lan t  p r o j e c t s  w i l l  p rov ide f a c i l i t i e s  f o r  conduct ing c r i t i c a l  research programs, 
con t r i bu te  t o  g reater  e f f i c i e n c y ,  e l im ina te  hea l th  and safety hazards, a ~ d  w i l l  reduce maintenance and opera- 
t i o n a l  costs. 

The est imate i s  based on requirements by o f f i c e  as fo l l ows :  

S u n a r y  by O f f i c e  
A1 buquerque Operations O f f  ice.. ........... $ 1,500 
Oak Ridge Operations Office............... 300 
Richland Operations Office................ 1,000 
San Francisco Operations Office........... 500 ................... Washington ~eadquar te rs  200 

Tota l  ................................... 
9 .  Purpose, J u s t i f i c a t i o n  o f  Need fo r ,  and Scope o f  P ro jec t  

The fo l l ow ing  i s  a  t e n t a t i v e  t a b u l a t i o n  o f  the major p r o j e c t s  t o  be performed a t  the var ious l a b o r a t o r i e s  
under t h e  operat ions o f f i c e  l i s t e d .  

Albuquerque Operations O f f i c e  ....................................................... Inha la t i on  Toxicology Research I n s t i t u t e  $ 1,000 
Inha la t i on  exposure l abo ra to ry  add i t ion ,  hea l th  p r o t e c t i o n  support f a c i l i t y ,  and other  emergency 
repairs.  

Los Alamos Nat ional  Laboratory ................................................................. 500 
Laboratory and exhaust mod i f i ca t i ons ,  greenhouse, storage b u i l d i n g ,  and o ther  emergency repai rs .  



CONSTRUCTION PROJECT DATA SHEETS 

1. T i t l e  and l o c a t i o n  o f  p r o j e c t :  General p lan t  p r o j e c t s  2. P ro jec t  NO.: 88-R-120 

9. Purpose, ~ u s t i f i c a t i o n  o f  Need fo r ,  and Scope o f  p r o j e c t  (cont inued) 

Oak Ridge Operations O f f i c e  
Oak Ridge Associated Universities............................................................. 300 
Upgrade o f  l abo ra to r i es ,  a i r  cond i t i on ing  and coo l i ng  tower, and other  emergency repai rs .  

Richland Operations O f f i c e  .................................................................. P a c i f i c  Northwest Laboratory. 1.000 
Miscellaneous c a p i t a l  work orders, e.g., l abo ra to ry  add i t i ons ,  improvements, and modi f i ca t ions .  

San Francisco Operations O f f i c e  
Lawrence Livermore Nat ional  Laboratory...... ................................................... 5 00 
Flodular l abo ra to ry  b u i l d i n g ,  and other  emergency repa i rs .  

Washington Headquarters. ........................................................................ 200 
This est imate covers necessary unant ic ipa ted  emergency repa i r s .  

10. D e t a i l s  o f  Cost Est imate 

Based on p re l im ina ry  conceptual design. 

11. Method o f  performance 

Design w i l l  be by negot ia ted  archi tect -engineer  cont rac ts .  To the  extent  feas ib le ,  cons t ruc t i on  and procurement 
w i l l  be accomplished by f i x e d - p r i c e  cont rac ts  awarded on t h e  bas is  of compet i t ive bids. 

12. Funding Schedule o f  P r o j e c t  Funding and Other Related Funding Requirements 

Not required. 

13. Nar ra t ive  Explanat ion o f  To ta l  P ro jec t  Funding and Other Related Funding Requirements 

Not requi red. 
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