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Preface 

The marine research program supported by the Office .of Health and Environ- 
mental Research, Ecol ogi cal Research Division, i s  focused to  provide 
sc i en t i f i c  information on questions surrounding three major envi ron- 
mental issues facing development and expansion of most energy technologies. 
These issues are:  Waste 

Si t ing 
A1 teration of climate 

~ecognizing that  the sea i s  the ultimate receptor of waste from atmos- 
pheric, aquatic and sol id  wastes, the marine program i s  designed t o  
provide answers concerning mobil ization of pol 1 utants, t he i r  migration, 
concentration and f a t e  as weli as t h e i r  e f fec ts  on the marine environment, 
includi.ng pathways back to  human populations. Pressures fo r  s i t i ng  energy 
f a c i l i t i e s  i n  coastal areas continue to  increase and competing demands on 
the environment must be balanced. Thus, a i r  mass movements, water mass 
movements, ecosystem resi l ience,  and s t a b i l i t y  of physical features have 
to  be determined i n  order to  make appropriate s i t i ng  decisions. Alteration 
of climate could occur as a resul t  of energy ac t iv i t i e s .  Knowledge of the 
assimilative capacity of the marine system i s  necessary in order to  predict 
and to  prevent undesi rabl e cl ina t i  c changes. 

Management of the marine program i s  carried out by a small, dedicated 
technical s t a f f  who administers the many facets -of th i s  program. Valued 
assistance i s  provided by the sc i en t i f i c  community fo r  review of programs 
and individual projects, as well as providing indepth analysis of on-going 
and proposed research a t  specif ic  s ights .  

~ u e s t i o n s  or  fur ther  information concerning the Ecological Research 
Di visjon.'s Marine Research Program can be directed to  the appropriate 
Program Managers identified in the description of each program. 

He1 en M. McCammon, Director 
Ecological Research Di vision 
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ECOLOGICAL RESEARCH DIVISION 

MARINE PROGRAM 

OVERVIEW 

Evo lu t i on  o f  Oceanography i n  t h e  Department o f  Energy 

I I n  1954, t he  contaminat ion by r a d i o a c t i v e  f a l l o u t  o f  a Japanese f i s h i n g  boat  
and i t s  l o a d  o f  f i s h  from t h e  P a c i f i c  atomic bomb t e s t s ,  s t imu la ted  t h e  develop- 
ment o f  an Atomic Energy Commission (AEC) program o f  oceanography. Quest ions 
asked were whether r a d i o a c t i v i t y  re leased t o  t h e  ocean would be t ranspor ted  
i n t o  Japanese waters by the  Kuroshio Current,  whether f i s h e s  taken from 
contaminated areas o f  t he  ocean cou ld  be sa fe ly  eaten, and what t h e  u l t i m a t e  
f a t e  o f  t h e  r a d i o a c t i v i t y  would be. 

The oceanography work done, most ly  by academic s c i e n t i s t s ,  i n  response t o  the  
above quest ions l e d  t o  the  1957 p u b l i c a t i o n  by the  Nat iona l  Academy o f  Sciences- 
Nat iona l  Research Council o f  a book e n t i t l e d  "The E f f e c t s  o f  Atomic Rad ia t ion  
on Oceanography and F isher ies . "  The i n t r o d u c t o r y  chapte'r, by Roger Revel le  then 
a t  Scr ipps I n s t i t u t i o n  of Oceanography and M i l  ner  Schaefer o f  t h e  Inter-American 
T rop i ca l  Tuna Commission, c a l l e d  f o r  "fu'ndamental research-- in  t h e  negt  decade-- 
t o  l e a r n  more about.  t he  ocean and i t s  contents than has been learned s ince  
modern oceanography began 80 years ago." 

  he^ 1 i s t e d  the  f o l l o w i n g  major  unresolved problems.. 

D ispers ion  i n  t h e  upper mixed l a y e r  
C i r c u l a t i o n  i n  the  in te rmed ia te  and deep l a y e r s  
Exchange between the  sur face l a y e r  and deeper l a y e r s  
Sedimentation processes 
E f f e c t s  o f  t he  biosphere on t h e  d i s t r i b u t i o n  and c i r c u l a t i o n  o f  elements 
Uptake and r e t e n t i o n  o f  elements by organisms used as food f o r  man 
E f f e c t s  o f  r a d i a t i o n  on popu la t ions  o f  marine organisms 

The oceanographic program, which grew i n  t h e  1960 ' s , addressed the  seven t o p i c s  
above. The problem was made e a s i e r  by the  p o l l u t a n t  i t s e l f .  Radionucl ides 
decay a t  f i x e d  ra tes ,  and oceanographers were ab le  t o  use a number o f  rad io -  
nuc l i des  t o  f o l l o w  and t ime t h e  processes occu r r i ng  i n  t h e  ocean. I n  1971, 

. t h e  Nat ional  Academy o f  Sciences pub1 i shed  " R a d i o a c t i v i t y  i n  t h e  Marine 
Environment" which synthesized what had been learned s ince  t h e  i n i t i a l  atomic 
bomb detonat ion  i n  t h e  P a c i f i c .  Almost a l l  o f  t h i s  research was done by 

. con t rac to rs  t o  the  AEC, a predecessor o f  t h e  Department o f  Energy. 



The wisdom i n  s e t t i n g  up the  i n i t i a l  program t o  learn  the  processes i n  the  
ocean t h a t  ' a f fec t  behavior of rad ioac t iv i ty  r a the r  than t o  simply monitor 
rad ioac t iv i ty  is  now evident.  The fundamental processes t ha t  govern the 
movement of radionuclides in the  ocean a l so  control the  behavior of o ther  
po l lu tan t s  i n  t he  marine environment; the  i n i  t a l  .program thus provided 
t he  too l s  and ins igh t  t o  proceed w i t h  the  problem of o ther  energy-derived 
pol 1 utants.  

. In t he  ea r ly  19701s, f a l l o u t  had subsided, and the  new concern of the  AEC 
was f o r  radioact iv i ty  from shore-based nuclear p lan t s ,  and the  possi b i  1 i t y  
of marine contamination from offshore nuclear power plants.  In response, 
t he  oceanography program was moved in to  sha l l  ow coastal waters, where 
pol lut ion problems a r e  much greater .  Boundary areas i n  the  ocean a r e  always 
productive, and the  coastal  zone w i t h  in te r faces  of land w i t h  water, and 
seawater w i t h  freshwater a r e  especia l ly  productive and subject  t o  damage 
from pol lutants .  A t  t he  same time, there  i s  l e s s  water avai lable  i n  the 
shallow coastal waters t o  d i l u t e  the  pol lutants  which flow in to  t h i s  area .  

To a t t ack  the complex problems on the  shelf  more e f f ec t i ve ly ,  a program was 
i n i t i a t e d  i n  the  mid-1970's t o  c rea te  regional research teams made up of 
b io log is t s ,  chemists, and physical oceanographers because in te rd i sc ip l inary  
teams would more rapidly and e f fec t ive ly  unravel the  problems'by working 
together.  This.concept i s  now operational i n  the  New York Bight, the  South- 
e a s t ,  Cal i fornia ,  and Northwest. A research team f o r  the  Gulf of Mexico 
has been postulated f o r  several years ,  b u t  has not y e t  been i n i t i a t ed .  About 
75% of the  funds go t o  universi ty contractors working together under regionzl 
coordinators,  often in cooperati on w i  tn other  Governnent agencies. 

The Department of Energy i s  gaining understanding of the  cycli,ng and behavior 
of energy-induced pol lutants  i n  the  coastal  zone from i t s  long experience and 
by i t s  focus on processes through the use of regional teams using radioactive 
t r ace r s  i n  the ocean, and 1 imi ted laboratory s tud ies .  T h i s  long-term approach, 
t o  study continental she l f  processes, i s  unique among government agencies with 
research e f f o r t s  i n  oceanography, b u t  i t  has been an important element i n  
giving an understanding of t he  dynamics of the  coastal areas.  

Legis la t ive  Authority 

Authority t o  support a research program i n  oceanography i s  given i n  the  following 
l eg i s l a t i on :  

PL 585, the  Atomic Energy Act of 1946, authorized t he  conduct of research and 
development a c t i v i t i e s  re la t ing  t o  u t i l i z a t i o n  of f i s s ionab le  and radioactive 
mater ia ls  f o r  medical , biological , and health purposes and f o r  the  protection 
of health during research and development a c t i v i t i e s .  



a PL 83-703, t h e  Atomic Energy Ac t  o f  1954, as amended, expanded the  a u t h o r i t y  
o f  t h e  AEC t o  make arrangements f o r  t he  p r o t e c t i o n  o f  h e a l t h  and the  promotion 
o f  s a f e t y  du r ing  research and product ion  a c t i v i t i e s ,  and the  p rese rva t i on  
and enhancement o f  a  v i a b l e  environment. 

m PL 93-577, the  Federal Non-Nuclear Energy Research and Development Act  o f  
1974, au thor ized t h e  i n i t i a t i o n  o f  a  comprehensive non-nuclear energy research, 
development, and demonstration program t o  i nc lude  t h e  environmental and s o c i a l  
consequences o f  t he  var ious  technologies.  

a PL 95-91, t h e  Department o f  Energy Organizat ional  Act  o f  1977, prov ided f o r  
t he  i n c o r p o r a t i o n  o f  na t i ona l  environmental p r o t e c t i o n  goals i n  t h e  fo rmula t ion  , 

and implementat ion o f  energy programs and t o  advance the  goals o f  r e s t o r i n g  
p r o t e c t i n g  and enhancing environmental qua1 i t y  i n  t he  p u r s u i t  o f  energy 
development. 

Coordinat ion With Other ~ g e n c i e s  

Coordinat ion o f  t h e  marine program w i t h  o t h e r  agencies takes p lace a t  t h e  
Headquarters l e v e l  and a t  the  reg iona l  l e v e l .  A t  Headquarters, t h e  s t a f f  
ma in ta ins  a  c lose  l i a i s o n  w i t h  s t a f f  members o f  o the r  agencies by a t tend ing  
program reviews h e l d  by o t h e r  agencies, and i n v i t i n g  agency representa t ives  
t o  the  DOE program reviews. F u l l  cooperat ion and c o n t r i b u t i o n  o f  s t a f f  t ime 
and m a t e r i a l s  i s  being prov ided f o r  t h e  in teragency Federal p lan  f o r  ocean 
p o l l u t i o n ,  and t h e r e  i s  p a r t i c i p a t i o n  i n  o t h e r  in teragency committees as 
w e l l .  These i n t e r a c t i o n s  prov ide  a  condu i t  f o r  i ,n format ion on research by 
o t h e r  agencies and more impor tan t l y  p rov ide  an oppor tun i t y  f o r  mul t iagency 
fund ing  o f  research p r o j e c t s  t h a t  a re  o f  mutual i n t e r e s t  t o  two o r  more 
agencies. Examples o f  cooperat ive p r o j e c t s  w i t h  o t h e r  agencies inc lude:  

Nat ional  Oceanic and Atmospheric Admin i s t ra t i on  (NOAA)/Department o f  Energy (DOE) 
s tud ies  of sediment t r a n s p o r t  i n  t he  New York B i g h t  and es tua r ine  s tud ies  i n  
North Carol ina;  Bureau o f  Land Management (BLM)/DOE s tud ies  on hydrocarbon 
c y c l i n g  i n  New York B igh t ,  t he  f a t e  o f  hydrocarbons o f f  C a l i f o r n i a ,  and water  
t r a n s p o r t  i n  the  Southeast Region ; Nat ional  Cancer I n s t i t u t e  (NCI )/DOE study 
on neopl a s i a  (due t o  energy-re lated po l  1  u tan ts )  i n  aqua t i c  organisms; and 
Nat ional  Bureau of Standards (NBS)/Environmental P r o t e c t i o n  Agency (EPA)/DOE 
i n t e r c a l  i b r a t i o n  p r o j e c t  o f  rad ionuc l  ides  i n  aquat ic  media. A lso  j u s t  
compl e ted  ;Toi n t  DOE/Off i ce of Naval Research (ONR)/National Science Foundation 
(NSF)T i s  a  p r o j e c t  f o r  in tercompar ison o f  t he  c o l  l e c t i r l g  abi.1 i t y  o f  sediment t r a p s  
of  d i f f e r e n t  designs. I n  add i t i on ,  DOE prov ides funds t o  he lp  support  t h e  
Ocean Science Board o f  t he  Nat ional  Academy o f  Sciences (NAS), a  s c i e n t i f i c  
group of renown oceanographers t h a t  prov ides advice t o  the  Federal agencies upon 
request  and t o  the  oceanographic communi ty . 
A t  t he  reg iona l  l e v e l ,  decreasing budgets coupled w i t h  r a p i d l y  e s c a l a t i n g  cos ts  
o f  c a r r y i n g  o u t  marine research have fo rced  a  c l o s e r  cooperat ion w i t h  o t h e r  agency 
programs i n  a1 1  regions. By shar ing  equipment , f a c i  1  i t i e s ,  acqui r e d  data and 
s h i p  t ime, more can be accompl ished toge the r  than by t h e  agencies a c t i n g  



i n d i v i d u a l l y .  Thus, there  i s  a s t rong  emphasis i n  t h e  regions t o  i n t e g r a t e  
DOE programs w i t h  those o f  o t h e r  agencies. The reg iona l  coord inators  i n  t h e  
f o u r  coasta l  regions, the  :4ortheast, Southeast, Northwest, and Cal i f o r n i a ,  
a re  responsib le f o r  being f a m i l i a r  w i t h  o t h e r  agency programs i n  t h e i r  respec- 
t i v e  regions as we l l  as making-Department o f  Energy research known t o  these 
agenci es . 

Examples o f  t h i s  reg iona l  in teragency coord inat ion  i nc lude  t h e  fo l l ow ing :  

BLM and DOE/supported oceanographers work together  o f f  t h e  same ships i n  t h e  
South A t l a n t i c  B ight ,  p rov id ing  a common data base. L o g i s t i c  support from 
t h e  U.S. Coast Guard and s a t e l l i t e  data ( f rom NOAA) f o s t e r  t h e  success o f  
t h e  operat ion,  lead ing t o  a b e t t e r  knowledge o f  t h e  reg ion  i n  a n t i c i p a t i o n  
o f  energy- re la ted developments t h a t  a re  p ro jec ted  f o r  t h e  area. 

I n  t h e  Northeast Region, a c lose  r e l a t i o n s h i p  w i t h  NOAA i s  maintained whereby 
t h e i r  s c i e n t i s t s  go on DOE c ru ises ,  and i n  r e t u r n  DOE cont rac tors  a re  i n v i t e d  
t o  work o f f  NOAA ships. NOAA data on f i s h  are  provided t o  DOE cont rac tors  f o r  
c o r r e l a t i o n  between food ava i  1 ab i  1 i ty and f i s h e r y  product ion.  These data 'a re  
then made a v a i l a b l e  t o  NOAA. 

I n  t h e  C a l f f o r n i a  region,  marine s tud ies  sponsored by the  s t a t e  provide 
support  t o  DOE studies,  and v i c e  versa, t o  b e t t e r  understand t h e  dynamics 
o f  t h i s  coasta l  area. NOAA personnel o f t e n  p a r t i c i p a t e  i n  these j o i n t  DOE/ 
C a l i f o r n i a  funded cru ises ,  p r o v i d i n g  data on the  feeding and growth o f  young 
f i s h .  

NOAA i s  proposing t o  p a r t i c i p a t e  i n  t h e  r e c e n t l y  i n i t i a t e d  DOE Q u i n a u l t  Canyon 
experiment, i n  t h e  P a c i f i c  Northwest, t o  de f ine  b e t t e r  t h e  c u r r e n t  pa t te rns  
and t o  extend t h e  s tud ies  deeper i n t o  the  canyon, s ince the  present DOE procyan 
i s  aimed a t  t h e  shal lower regions o f  the canyon near t h e  s h e l f  break. 

I n  a1 1 regions, because o f  ou r  associ a t i o n  w i t h  Uni v e r s i  ty -Nat iona l  Oceanographic 
Laboratory Systems (UNOLS) , researchers supported by e i t h e r  DOE o r  NSF combine 
f a c i l i t i e s  and sh ip  t ime t o  make longer  and more product ive  c ru tses  than would 
be poss ib le  w i t h  on ly  one sponsor. 

S c i e n t i f i c  Review o f  Research 

New proposal s  rece i  ved by DOE/Off i ce o f  Heal t h  and Envi ronmental Research (OHER) 
a r e  sent  o u t  f o r  peer review o f  t h e  s c i e n t i f i c  m e r i t  of t he  research proposed. 
The . rev iewer 's  evaluations, together  w i t h  programmatic relevance o f  t h e  research, 
a re  u t i  1  i z e d  t o  determine irhether p r o j e c t s  should be funded. Inves t iga to rs  
w i t h  ongoing p r o j e c t s  submit a renewal proposal and progress r e p o r t  annual l y  . 
Progress i s  measured c h i e f l y  by the  number and q u a l i t y  o f  t h e  pub l i ca t i ons  
r e s u l t i n g  from t h e  research. 



f   very three years; proposals for ongoing projects are sent out  for peer 
review. This *'review covers all of the research carried o u t  a n d  progress 
made over the past three years. Termi nation, redirection or continuati on 
of the project i s  determined a t  t h a t  time. 

Coupled with this review are periodic s i t e  reviews of the projects, 
attended by three t o  five national ly recognized scientists. Annually, 
meetings are held in one or more of the four regional areas t o  review 
progress of the programs, t o  discuss ongoing coordination and integration 
of the program with all principal investigators, and t o  plan for future 
research based upon the needs of DOE and recent research findings. Other 
agencies are invited t o  participate in these reviews. 

Program Areas 
I 

F o r  administrative and management purposes, the marine program is  subdivided 
into several categories. Programs developed in re1 ation t o  specific technologies 
are described f i r s t .  Those programs which are developed on a systems basis, 
utilizing integrated interdisciplinary studies, and not  related t o  one specific 
technol ogy are described fol 1 owing the technol ogy-based programs. 

A l i s t  of the programs along with budget levels from FY 1978 t o  FY 1980 are 
given in Table 1 . Budget 1 eve1 s and abstracts of individual projects in 
each program, are given in the Appendix. 



TABLE 1 

MARIiYE PROGRAM SUBELEMENTS 
AND BUDGET HISTORY 

'FY 78 

( I N  THOUSANDS 8 )  

FOSSIL.  . 

, O i  1 and Gas . Program.. 

'RENEWABLE RESOURCES' . 
So1.a r-OTEC 'Program + 

Geothermal Program . 

- NUCLEAR . 
Marshal l  Is lands; Program .. . 

S tab le  & Radioact ive Element ,Program 

MULTITECHNOLOGY 
Cool ing Sys.tems Program . 

b1ULTITECHNOL.OGY -'ErIV.I RONMENTAL BASE 
. Regional Ma,ri.ne. P.rograms 

Nor theast  Region 
South .At1 ant i ,c  B igh t .  
Cal i f o r n i  a B i g h t  
Northwest Region 
Estuar ine  Program 
Great Lakes 

Biochemical Studies 
Support- 

TOTAL OF IWRINE PROGRAM. 



FOSSIL 

OIL AND GAS PROGRAM 

Program Manager: Janet Dorigan 
(301 ) 353-3664 
(FTS) 233-3664 , 

Problem Definition 

The ocean's responses to  o i l  and gas development may be readily obvious, as 
i s  the case with o i l  sp i l  l s ,  o r  may take many years to  detect because of the 
dispersion and transformation of petroleum and i t s  products. One aspect of 
the OHER Oil and Gas Program concerns pathways of chemical and biological 
transformation of hydrocarbons into compounds of greater o r  lesser  toxic i ty ,  
and the bioavai 1 abi 1 i ty of these toxic compounds -re1 eased during petrol eum 
exploration and development. The other aspect i s  based on the dynamic 
nature of the marine system and i s  more fu l ly  described under the multitechnology 
section. In t h i s  l a t t e r  program, indices are being developed fo r  determining 
flushing rates  and current patterns of shelf areas to  ascertain what areas 
may be affected by petroleum and other releases and the length of time the 
pollutants will  remain i n  the marine system. Research emphasizes mapping 
patterns of natural variau il i t i e s  within the ecosystem to  d i f fe rent ia te  
between those of natural and those of anthropogenic origin.  

Objectives 

The major portion of OHER/ERD o i l  and, gas program i s  integrated as, part  ,of 
the Regional Marine Program. I t  i s  directed toward understanding processes 
and,dynamic conditions on the ocean shelf t o  be t te r  predict impacts tha t  can 
be presented singly o r  synergistically.  . For research direct ly  related to  
o i l  and gas exploration and development,.hydrocarbon cycling and transforma- 
t ion bioavai labl l  i t y  and idenbification of toxic compounds are being determined. 
However, the bulk of t h i s  d i rec t ly  related o i l  and gas research program was 
transferred to  EPA in 1978, Shus, only a:few studies a re  present in t h i s  
category. The specif ic  objectives of the program are as follows: 

r Predict transport  a n d  diffusion of releases . . ini the coastal zone, 
< I '  

Understand pathways and''fattes of organjc ' and t race material s from 
different  sources into phy.sica1 and bi,ologicay. . . systems, - . - 
Determine dynamic functionilig of the @,co'system. and i t s  r e s i l  ience 
t o  outsi'de interference, and. E , -1 

Evaluate the hazards of discharging o i l  d r i l l i ng  eff luents  into the 
marine environment. " 

Determine transformation of hydrocarbons and the bioavailabil i ty  
of these compounds. 



Research Plan.and Current Program 

The research plan described l a t e r  under Regional Marine Program i s  also 
appl i cable to  the Oil and Gas Program. The plan i s  to  carry out regional . .' 
integrated studies in physical , chemical , and biological oceanography. 
Parameters to  be examined include currents,  upwell ing events, coastal 
boundary layers,  flushing ra tes ,  sediment transport ,  and biologic produc- 
t i v i t y  associated w i t h  these factors .  Data will be obtained fo r  areas 
off  California,  off the Pacific Northwest, 'the South Atlantic Bight, the 
Northeast, and certain estuar ies .  ' This information will be used, t o  help 
assess the impact of petrol eum-re1 ated as we1 1 as other energy-re1 ated 
a c t i v i t i e s .  

~ e s e a r c h  direct ly  applicable to  petroleum technology involves the or igin,  ,. 

depositional patterns and compositional changes of biogenic and anthro- 
pogenic hydrocarbons so tha t  1 eve1 s of these material s introduced into 
the'marine environment can be different iated.  The ef fec ts  of toxic 
fract ions of hydrocarbons on marine biota are  being identified.  In 
addition, the toxic components of d r i l l i ng  muds and t h e i r  adverse effects  
on commercially important she l l f i sh  are  being determined. The ef fec ts  of 
oceanic turbidi ty  on growth, physiology, and behavior of benthic species 
will continue to  be identified.  

Accompl ishments (1 979-1 980) 

a Off Long Island, primary productivity i s  greatest  near the shore in l a t e  
winter and early spring, and peaks again in l a t e  f a l l .  I t  i s  greatest  
i n  mid-spring and l a t e  spring in the mid-she1 f area. Thus, ' t he  impact 
of an o i l  s p i l l  on availab.il i t y  of food fo r  f i sh  would vary depending 
on the time of year and location of the release. 

A mid-shelf j e t  stream discovered near Washington and Oregon moves in 
I the same or  opposite direction t o  the near-shore current depending on 

the wind direction. This i s  important for  predicting dispersal of 
accidental releases along t h i s  coast. 

e Most of the hydrocarbonsiin the New York Bight sediments a re  from coal 
sources and not from o i l  discharges, which means tha t  the introduced 
hydrocarbons in the benthic organisms are from coal combustion sources 
or  coal from older coal -powered vessels. 

a Information on dis t r ibut ion of bird populations off the New England 
coastal areas has been compiled and data concerning occurrence and 
feeding habits of the birds a re  being synthesized. 



r Stable isotopes, p a r t i c u l a r l y  3 ~ / 1 2 ~ ,  1 5 ~ / 1 4 ~ ,  and 3 4 ~ / 3 2 ~ ,  have been used 
i n  charac te r i z ing  tars .  This in format ion w i l l  be used i.n determi.ning the 
o r i g i n  o f  weathered o i l s .  

r Studies on the e f f ec t s  o f  d r i l l i n g  muds on marine b iva lve  molluscs determined 
t h a t  s t ress  could be assessed by v isua l  inspect ion o f  the organisms, feeding.  . .  

( f i l  t r a t i o n ) ,  rates,  and elemental analyses. 
. 8 

Future Plans : 

No expansion i n  t h i s  pro$ram' i s  planned. The research w i l l  be phased down 
o r  red i rec ted  i n t o  generic studies.  

A l i s t  o f  p ro jec ts  in,  the O i l  and Gas program w i t h  budget l eve l s  from FY 1978 
t o  FY 1980 are on page A-2 o f  the Appendix w i t h  abstracts. o f  i nd i v i dua l  p ro jec ts  
beginning- on page A-3. 



RENEWABLE RESOURCES 

SOLAR 

OCEAN THERMAL ENERGY CONVERSION PROGRAI~I 
. . . . 

, . 
. . 

Program Manager:. George Saunders . '  

(301 ) 353-5548 , .  

(FTS) 233-5548 

Problem D e f i n i t i o n  
. . 

Ocean thermal energy convek ion  (OTEC) technology i s  s t i l l  i n  the e a r l y  stages 
of development, bu t  an OTEC-1 t e s t  p la t fo rm and 1 arger t e s t  p lat form should . . 

be completed w i t h i n  f i v e  years. Potent ia l  OTEC s i t e s  have been located i n  
Hawaii , Guam, Puerto Rico, the Gul f  o f  Mexico, and the South A t l an t i c .  ' A1 though 
the environmental effect 's o f  OTEC development may be small even under la rge 
scale operat ion a t  the 100 MWE t o  400 MWE output leve ls ,  more basic in format ion \ 

concerning t r o p i c a l  marine systems i s  needed t o  adequately eva1uat.e possib le ., 

impacts o f  OTEC i n s t a l l a t i o n s  on marine systems. Research on the environmental , 

e f f e c t s  o f  OTEC w i  11 he1 p ,to determine\ the. su i  t a b i  1 i t y  o f  f u r t he r  development 
o f  the technology and t o  implement the cont ro ls  necessary t o  obviate adverse 
e f f e c t s  on the marine ecosystem. Some envi ronmental concerns re1 ated t o  OTEC 
development are changes i n  the physical and chemical s t ruc tu re  of t r o p i c a l  
waters brought about by the t ranspor t  o f  -:large volumes o f  water needed ' t o  
t o  d r i ve  turbines i n  arn OTEC plant ;  release o f  t o x i c  t race metals from deep 
ocean water o r  from me ta l l i c  surfaces o f  an OTEC p lant ;  po ten t ia l  de le ter ious 
effects o f  the ch lo r ine  used t o .  clean heat exchanger surfaces; and massive 
k i l l s  o f  organisms due t o  impingement on in take screens o r  entrainment through 
the evaporati  ve cool i ng system. 

Object ives 

The ob ject ives o f  t h i s  program are t o  determine the physical,  chemical, and 
b i o l og i ca l  s t ruc tu re 'a t  ole proposed OTEC s i t e  near southeast Puerto Rico. This 
study w i l l  determine whether there areanyendangered species i n  the area, whether 
there are  any sens i t i ve  species t h a t  may be s i g n i f i c a n t l y  impacted, and the 
kinds o f  studies t h a t  need t o  be conducted i n  f u tu re  analyses a t  o ther  
poss ib le  s i tes .  

I 

Research Plan and Current Program 

The OTEC environmental research program consists o f  character izat ion o f  the 
marine ecosystem s t ruc tu re  a t  a proposed s i t e  and w i t h i n  an area t h i . r t y  mi les 
downstream from the s i t e .  It i s  a s i t e  spec i f i c  study. The v e r t i c a l  physical  
s t ruc tu re  o f  the water, s t r a t i f i e d  cur rent  ve loc i t i es  and d i rec t ions,  n u t r i e n t  
d i s t r i bu t i ons ,  phytoplankton and zooplankton d i s t r i b u t i o n s  and community 
s t ruc ture ,  photosynthetic production, and v e r t i c a l  migrat ion o f  zooplankton 
are being measured. The physical,  chemical, and b i o l og i ca l  proper t ies  and 



dynamics are bei,ng determined i n  order t o  provide a basis f o r  conducting) 
experiments and t o  est imate e f f e c t s  t h a t  an operat ing OTEC p lan t  might have 
on a t r o p i c a l  marine ecosystem. 

Accomplishments 

The OTEC s i t e  spec i f i c  program was i n i t i a t e d  i n  November 1979. Two research 
cruises have been completed. Data sets are a,vai lable bu t  no t  f u l l y  in terpre ted.  

Future Plans 

The degree o f  homogeneity of the volume fi.eld i n  the area of B proposed OTEC 
p lan t  s i t e  w i l l  be determined. 

. , 

Milestones , 

F Y  1982 - Complete study o f  s t ruc tu re  o f  the t r o p i c a l  marine ecosystem a t  a 
proposed OTEC s i t e .  

. 
Projec ts  funded i n  the OTEC program are described i n  the  Appendix on pages 
A-7 t o  A-9. 



RENEWABLE RESOURCES 

Geothermal Program 

Program Manager: Robert Watters 
(301 ) 353-5329 
(FTS) 233-5329 

Only one project i s  present in the OHER marine geothermal program. This 
i s  primarily an exploratory study to determine i f  there may be environmentally 
related problems associated w i t h  the development of submarine geothermal 
resources alonq our coastl ines.  

FUNDING ($1,000) 
Project No. Project T i t l e  - P..I. - 78 - 79 60 - 

Properties and Impact U . ' ~ o i t h  5 5 
of Submarine Geother- . Florida - 
ma1 Springs on the Fanning 
West. Fl or i  da Conti - I 

nental Shelf 

CONTRACTOR: University of South Florida 

PRINCIPAL INVESTIGATOR: Fanning 

CONTRACT NO: HA 020301 PROJECT NO: 7367 

TITLE: Properties and Impact of Submarine Geothermal Springs on the West . 
Florida Continental She1 f 

This study t e s t s  the f e a s i b i l i t y  of using an exis t ing natural submarine hot spring 
discharge as a model t o  predict the long-term ef fec ts  upon shelf biota of thermal 
discharge from offshore power plants.  The p i lo t  program will assess the regional 
s e t t i n g ,  magnitude, var iab i l i ty  and properties of the mud hole submarine spring 
by means of geophysical, geological, chemical, hydrographic, and limited biological 
sampling. Reconnaissance and quarter ly  shipboard surveys will  be supplemented 
by continuous in situ monitoring of flow ra te  and temperature and by periodic 
a e r i a l  mapping of sea-surface temperature patterns. Mathematical model ing of 
t h e  spring 's  flow regime and  i t s  interaction with ambient shelf waters will help 
determine the near-field and far - f ie ld  significance of the discharge plume i n  . 
comparison w i t h  nutr ient ,  t race metal , dissolved oxygen and primary productivity 
anomal ies .  . . 



NUCLEAR 

MARSHALL ISLANDS PROGRAM 

Program Hanagers. : Char1 es Osterberg 
Robert Matters - 
(301 ) 353-3035 
(FTS) 233-3035 

Problem Definition 

Pr io r  t o  the  s t a r t  of nuclear weapons t e s t i ng  a t  B i k i n i  and a t  Enewetak Atol ls ,  
the  native populations were evacuated. Subsequent nuclear t e s t i ng  physically 
a1 te red  is lands  i n  these at01 1 s and contaminated them and the lagoon w i t h  
radioact iv i ty .  Since 1958 radioact ivi ty  l eve l s  a t  Bikini and Enewetak have 
been reduced by radioactive decay and decontamination processes. A group of 
Bikinians was allowed t o  return some years ago b u t  the  local d i e t  produced , 

radioactive body burdens which required evacuation of the is land i n  1978. 
Enewetak natives a r e  pressing f o r  return t o  their homeland a f t e r  the  completion 
of an. extensive clean-up operation. The return of the  Marshal lese t o  
e i t h e r  of these  a t o l l s  requires's r e l i ab l e  assessment of an acceptable in ternal  
and external  radiat ion dose t ha t  wil l  be accrued f o r  r e a l i s t i c  l iv ing  and 
d ie ta ry  pat terns .  

Objectives 

This Gesearch program i s  designed t o  provide the  information on the  present and 
fu ture  die tary  and drinking water concentrations which a re  necessary t o  radia t ion 

. dose assessments. A second objective i s  t o  develop a be t t e r  understanding of 
the  natural processes a f fec t ing  the  di s t r i  bution of transuranic elements and 
long 1 ived f i s s i on  products in a coral - t ropical  environment. 

Research Plan 

Environmental invest igat ions  a re  underway a t  both B i k i n i  and Enewetak At01 1 s .  
These deal w i t h  t e r r e s t r i a l  vegetation,  ground water, marine biogeochemistry 
and marine ecology. The program i s  designed t o  determine the  d i s t r i bu t i on  and 
mechanisms of mobi 1 iza t ion of radionucl ides and iden t i fy  t h e i r  pathways t o  
the  human population. 

Current Program 

The t e r r e s t r i a l  program includes: t e s t  gardens a t  both a t o l l s  t o  evaluate 
concentration r a t i o s  f o r  subsistence crops such as  b readf ru i t ,  banana, sweet 

.potato and papaya; t e s t i ng  the e f f e c t  of f e r t i l i z e r s  and o ther  agr icul tura l  
pract ices  on the  plant  uptake of cesium 137; radiochemical analyses f o r  cesium 
137 and strontium 90 i n  coconut o i l  and copra grown a t  B i k i n i ;  and determination 
of t he  airborne radioact ivi ty  l eve l s  a t  t he  is lands  due t o  resuspension from 
dry surfaces and sea spray. 



The ground water program determines t h e  changes i n  recharge and water q u a l i t y  
due t o  denudation o f  t h e  sur face du r ing  decontamination operat ions; e f f e c t s  o f  
t he  b u r i a l  o f  rad ioac t i ve  waste upon wateq qua1 i t y ;  e f f e c t s  o f  pumping on water  
q u a l i t y  and water l e v e l s ;  and e f f e c t s  o f  t i d e s  and ocean l e v e l s  on ground water  
movements. Results o f  these s tud ies  w i l l  be incorporated i n t o  a comprehensive 
model desc r ib ing  ground ~ a t e r ~ h y d r o l o g y ,  geochemistry and residence times of 
chemical species. 

The marine program inc ludes t e s t s  of t he  r e m o b i l i z a t i o n  o f  p lutonium and o t h e r  - 

rad ionuc l ides  from the sediments of t h e  a t o l l  lagoons and t h e  bomb c ra te rs ;  mea- 
surement of p lutonium and o t h e r  radionucl  i d e  concent ra t ion  i n  r e e f  f i s h ;  and 
sampling and ana lys is  o f  the  water area outs ide  o f  Enewetak A t o l l  which was under 
t h e  t r a j e c t o r y  . o f  t h e  major f a l l o u t  events of t h e  weaaons t e s t i n ?  proTram. 

The Mid-Paci f i c  Research Laboratory (MPRL) a t  Enewetak prov ides  chemical and 
b i o l o g i c a l  l abo ra to ry  f a c i l  i t i e s ,  i n c l u d i n g  a s c i e n t i f i c  reference 1 i b r a r y ,  f o r  
v i s i t i n g  s c i e n t i s t s .  . It acts  a l so  as a s tag ing  area f o r  t he  study programs a t  
bo th  t h e  Enewetak and B i k i n i  A t o l l s  and provides boats f o r  marine sampling programs 
and i n t e r - i s l a n d  t r a n s p o r t a t i o n  a t  Enewetak. 

Accompl i s hments 1 979- 1980 

a The data generated from the t e s t  gardens and from analyses o f  islan.d.grown 
coconut has been used t o  update t h e  r a d i a t i o n  dose est imates f o r  poss ib le  
Eneu I s l a n d  ( B i k i n i  A t o l l  ) reset t lement .  Rad ia t ion  dose assessments from 
food crops grown over t h e  l a s t  few years a t  Enjebi  have been used i s  decis ions 
regard ing Enewetak A t o l l  reset t lement .  

a Surface resuspension s tud ies  show t h a t  t h e  major source o f  a i rborne rad io -  
a c t i v i t y  i s  from s u r f  spray r a t h e r  than resuspension o f  s o i l  p a r t i c l e s  by 
wind. 

a Completion o f  'the ana lys is  o f  cesium 137 i n  coconut o i l  and copra w i l l  be 
used t o  make an assessment o f  t h e  economic f e a s i b i l i t y  o f  a conunercial c rop 
on contaminated i s lands  such as B i k i n i .  

a D r i l l  i n g  and hyd ro log ic  t e s t i n g  o f  w e l l s  on Enjebi  I s l a n d  were completed 
and data accumulated f o r  a model o f  ground water dynamics. 

a An experiment was es tab l i shed  t o  determine the  recharge r a t e  and water  q u a l i t y  
changes i n  the  a q u i f e r  a t  Enewetak i s lands  a f t e r  removal o f  vegeta t ion  and 
o t h e r  sur face a l t e r a t i o n s  associated w i t h  decontamination operat ion.  

a M u l l e t  and o the r  r e e f  f i s h  samples have been c o l l e c t e d  and w i l l  be analyzed 
f o r  plutonium and o the r  rad ionuc l ides  t o  increase t h e  r e l i a b i l i t y  o f  dose 
est imates from t h e  marine food pathway. 



o Deter'nli tra t ion ,of  so lub le  p l  u ton i  um ox ida t ion  s ta tes  i n  lagoon waters show a 
h i g h  p ropor t i on  i s  i n  t h e  Pu(V o r  VI)  s ta te .  Th is  i n fo rma t ion  w i l l  be used 
i n  determining t h e  r a t e  o f  d i s s o l u t i o n  from bottom sediments and eventual 
t ranspor t  t o  the open ocean. 

Future Plans 

o Results o f  study p l o t s  o f  denuded surfaces shoul'd e s t a b l i s h  the  v e r t i c a l  
t r a n s p o r t  o f  rad ionuc l ides  i n  t h e  s o i l  p r o f i l e  at.Enewetak i s lands  and t h e '  
e f f e c t  upon t h e  aqu i fe rs .  This s tudy may e s t a b l i s h  t h e  f e a s i b i l i t y  o f  
denudation as a method o f  acce le ra t i ng  the  .natural decontamination processes 
a t  co ra l  at01 1s. 

o ~ u r t h e r  s tud ies  o f  t h e  biogeochemistry o f  t he  a t o l l  lagoons w i l l  prov ide 
f u r t h e r  data on t h e  d i s s o l u t i o n  and sedimentat ion processes f o r  rad ionuc l ides  
and how these a f f e c t  marine food chains and f l u s h i n g  o f  r a d i o a c t i v i t y  t o  t h e  
open oce.an. 

o Manipulat ion o f  a g r i c u l t u r a l  p rac t i ces  such as bse o f  var ious f e r t i l i z e r  
regimens w i l l  be used t o  develop poss ib le  simple techniques f o r  reducing 
t h e  radionucl  i d c  content  o f  i s l a n d  grown foods tu f f s .  

o Because o f  t he  extensiveness o f  contaminat ion and d i s r u p t i o n  a t  B i k i n i  and 
Enewetak, it' i s  expected t h a t  .the U.S. w i l l  cont inue t o  operate t h e  Mid- 
Pac i ' f i c  Research Laboratory t o  cope w i t h  h e a l t h  and environmental problems 
as they appear, and t o  a c t  as a l o g i s t i c s  center  f o r  f u t u r e  radionucl  i d e  
surveys and studies.  

M i  1 estones 

To prov ide t i m e l y  data f o r  repeated updates of dose assessments i n  1982-1987. 

The l i s t  o f  p ro jec ts ,  budget h i s t o r y  and abst rac ts  o f  t he  p r o j e c t s  i n  t h e  
Marshal l  I s lands Program begin on page A-11 o f  t h e  Appendix. 



STABLE AND RADIOACTIVE ELEMENT PROGRAM 

Program Managers.: Char1 es Osterberg 
Robert Watters 
(3011 353-3035 
(FTS 233-3035 

Problem Definition 

Radionuclides which enter  the ocean, e i the r  from nuclear power plants,  
worldwide fal lout  or  from natural sources, present us w i t h  both a problem 
and an opportunity. The problem i s  tha t  marine food chains o r  processes 
might return certain radionuclides to  humans. The opportunity resides i n  
the f ac t  that  radionucl ides,  with the i r  built-in timing mechanisms, are  
useful tools in determining the rates of oceanographic processes. 
Mixing rates ,  turnover times, and rates of sedimentation are examples of 
processes that  have been greatly c la r i f ied  by the use of radionuclides in 
the ocean. 

A1 ready the ocean i s  being used as a repository of low level wastes by many ' 

countries,  even though the U.S. stopped this  practice over 10 years ago. 
Now the ocean bottom is  being considered fo r  an engineered storage of high 
level wastes. A geologically quiet  region a t  great depth with thick sediments and 
with high chemical exchange properties i s  being considered, although many 
questions remain to  be answered. 

While the cycling of some radionuclides has been well studied, the fa te  ,of 
transuranic radionucl ides,  such as plutonium, i n  the ocean i s  s t i l l  being 
determjned. In f ac t ,  s c i en t i f i ca l ly  based health and safety guides or  
c r ~  t e r i a  governing most radioactive wastes i n  the ocean are  s t i l l  being 
developed. Research resu l t s  from the long term studies sponsored by th i s  . 
agency sl'nce. the 1950's are  being uti.lized for  the safety guides'and crite,ri:a 
devel opment . 
Objectives 

The processes tha t  e f fec t  the f a t e  and behavior of radionuclides and 
analogous trace metals in the ocean are  being studied, as well as the pathways 
tha t  lead back . to  humans; a fur ther  goal i s  t o  r e l a t e  radionuclide behavior t o  
other t race elements ' i n  the ocean. Specific objectives are as follows: 

o Determine the geochemical behavior and ef fec ts  of plutonium and other 
transuranics in the ocean; 

o Develop concentration factors ,  ecological pathways, and routes of t ransfer  
o f  s tab le  and radionuclides i n  the ocean; 

o Identify major sinks and reservoirs of radionucl ides in the ocean so tha t  
sinks of other t race elements behaving similarly can also be ident i f ied ; '  



o Extend the capabili ty of using radiotracers to  follow and t.ime natural 
processes i n  the ocean. 

Research Plan and Current Program 

The research plan i s  t o  use the best qualified researchers i n  the oceanographic 
community to  help understand the many processes i n  the ocean tha t  e f f ec t  the. 
movement and f a t e  of radionuclides and other pollutants. The program i s  designed 
t o  take advantage of the unique properties of naturally occurring and a r t i f i c i a l  
radionuclides, the extreme sens i t iv i ty  of detection and the known rates of 
decay, t o  provide an insight into how f a s t  materials i n  the ocean a re  t u r n i n g  
over, and what a re  the major sinks and reservoirs. 

Specf f i c  studies include : fol lowing mixed radionucl ides from a nuclear fuel 
processing plant through a1 1 components of the marine environment ; measuring 
transuranics and f iss ion products in deep ocean profiles to  determine rates  
and patterns of movement; using tritium to  evaluate i t s  use as a t racer  of 
r iver  waters entering the sea; and continue studying the properties of the 
ocean bottom part icular ly a t  the sediment water interface to  assess the magni- 
tude of sorption of t race materials a t  t h i s  surface and the dissolution, 
resuspension o r  remobilization of these materials. 

Accompl i s hments FY .79 

o A synthesis of several years of study has shown tha t  many radioactive and 
other t race  elements move l a t e ra l ly  in the ocean often ending u p  back on 
continental shelves where they are  concentrated a t  the sediment water 

' interface.  

o Fallout plutonium deposited i n  4000m depths near Bikini has now been 
measured lOOOm up into the water column indicating tha t  Pu i s  being remobilized 
from the sediment, t h i s  i s  contrary to  expectation and focuses concern fo r  
waste disposal of t h i s  material i n  the deep sea. 

o The isotopes (seven and ten) of beryl 1 i u m  were explored as. a timing device 
a t  an international symposium sponsored by ERD,  and found to  have much 
promise as an additional tool i n  determining a i r  and water movement and 
interaction. 

Future Plans 

o Complete an assessment of models describing Pu concentrations and dis t r ibut ions 
i n  the Great Lakes system. 

o Complete the assessment of Pu concentrations i n  mid-ocean profi le  samples as 
part of the baseline chemistry of the oceans. L 

o Publication i n  1980 of "Transuranic Elements i n  the Environment" a synthesis 
vol ume fo r  marine, freshwater, and t e r r e s t r i a l  envi ronnental research. 

The l i s t  of projects,  budget history and abstracts of the projects i n  the Stable 
and Radioactive Element Program b e g ~ n  on page A17 of the Appendix. 



. MULTITECHNOLOGY 

COOLING SYSTEMS PROGRAM 
J 

Program Manager: D. Heyward Hami 1 t o n  
(301 ) 353-5324 
(FTS) 233-5324 ' 

Problem D e f i n i t i o n  

Consumption o f  energy i n  the  form o f  e l e c t r i c i t y  w i l l  cont inue i n  t h e  Un i ted  
States, s ince even w i t h  an extended pe r iod  o f  zero popu la t ion  growth, a generat ion 
o f  growth i n  demand i s  expected t o  occur, and t h e  use o f  very l a r g e  volumes o f  
f resh,  brackish,  and sa l twa te r  f o r  coo l i ng  purposes w i l l  cont inue t o  grow con- 
comitant ly .  

Legal decis ions regarding t h e  replacement of once-through systems w i t h  coo l i ng  
towers under Sect ions 316A and 316B of Pub l ic  Law 92-500 w i l l  increase. A t  t h e  
present t ime they have t o  be made w i t h  a maximum o f  judgment and a minimum of 
s o l  i d  techn ica l  in fo rmat ion .  Serious environmental impacts may r e s u l t  from once- 
th rou  h coo l i ng  i n  OTEC (Ocean Thermal Energy Conversion) and FNP (F loa t ing  Nuclear 
P lan t  3 f a c i l i t i e s  as w e l l  as conventional power generat ion p lan ts .  The chemistry '  
o f  c h l o r i n e  i n  seawater, because of t h e  background ha1 ogen content, i s  d i f f i c u l t  . 
Understanding o f  the  ex tent  t o  which c h l o r i n a t i o n  o f  coa l i ng  water may d i s r u p t '  
fundamental eco log ica l  processes through formation o f  p e r s i s t e n t  organic compounds 
i s  inadequate. 

M o r t a l i t y  o f  f i s h e s  and o ther  organisms a t  i n t a k e  s t ruc tu res  i s  widespread and 
represents a problem both i n  terms o f  p l a n t  operat ion and i n  terms o f  resource impact. 
F i n a l l y ,  there  i s  a d e f i n i t e  need f o r  a l t e rna te ,  e f f e c t i v e  means o f  c o n t r o l l i n g  
f o u l i n g  o f  heat exchange surfaces. 

Object ives 

The ob jec t ives  o f  t he  coo l ing  systems program are to :  

Provide sound eco log ica l  c r i t e r i a  f o r  management o f  mult i -purpose coo l i ng  impoundvents 
(1  akes, ponds, r i v e r s ,  and rese rvo i r s ) ,  p a r t i c u l a r l y  i n  t h e  southeast; 

p rov ide  an environmental basis f o r  t h e  choice and design o f  coo l ing  system a l t e r n a t i v e s  
(open o r  closed systems) and f o r  assessment o f  t h e i r  costs i n  terms o f  resource impacts 
and p o t e n t i a l  f o r  pathogen d ispersa l ;  

evaluate the  environmental aspects of c h l o r i n a t i o n  and a l t e r n a t i v e  procedures f o r  
. c o n t r o l  o f  f o u l i n g  i n  t h e  open and c losed systems o f  steam e l e c t r i c  s t a t i o n s  and i n  

OTEC f a c i l i t i e s ;  and 



develop va l idated models permi t t ing quan t i ta t i ve  estimates o f  the impact o f  l a r va l ,  
juveni le,  and adul t  m o r t a l i t y  on representat ive freshwater, brackish' water, and 
marine populations as we l l  as t o  assess the e f f ec t s  o f  cool ing systems e f f l uen ts  on 
organi sms , p a r t i c u l a r l y  i n t e rac t i ve  e f fec ts .  

Research Plan 

The research supported by t h i s  program can be div ided i n t o  scoping a c t i v i t i e s  and 
i n t o  a c t i v i t i e s  intended t o  provide environmental standards and c r i t e r i a .  Most of 
the work i s  i n  the scoping category. It i s  aimed a t  spec i f i ca t ion  o f  the magnitude 
o r  scale of a group o f  inadequately spec i f ied cool ing systems impacts. This work 
i s  of an ana ly t i ca l  o r  theore t i ca l  nature and i s  not amenable t o  de ta i led  planning 
because of the number o f  uncer ta in t ies  involved. 

Current Program 

The major concern i n  the cool ing systems area over the l a s t  several years has been 
chlorine. EPA i s  the other major source o f  Federal funds i n  t h i s  area; co-funding of 
three major conferences has assured a coordinated e f f o r t .  EPA has concentrated 
on freshwater, p a r t i c u l a r l y  dr ink ing supplies, whi le  DOE a c t i v i t i e s  have emphasized 
sal twater.  Other agencies ac t i ve  i n  re la ted  subject areas w i t h  whom we have d i r e c t  -. 

communications are the Nuclear Regulatory Commission, the Tennessee Val l e y  Author i ty ,  
the Corps of 'Engineers, the Power Plant  S i t i n g  Team i n  the Of f i ce  o f  B io log ica l  
Services i n  the Department 'of the I n t e r i o r ,  and the E l e c t r i c  Power Research I n s t i t u t e .  

The longest 1 ived and now mostly completed, component o f  the coo l ing systems program 
concerned the fo l lowing kinds o f  temperature e f f ec t s  o r  aspects: cold shock, 
temperature selecti 'on and avoidance, c r i t i c a l  thermal maxima, temperature-growth 
re la t ionsh ips,  e f fec ts  o f  f l u c tua t i ng  temperatures, geographic d i f ferences i n  thermal 
requirements, chemosensory functions, i n t e rac t i ve  e f f ec t s  o f  temperature, and t race 
metals, and temperature regu la t ion mechanisms. A d iminishing amount o f  d i r e c t  ef fects 

.<.. work continues t o  be supported, as i d e n t i f i e d  i n  the Appendix. 

Planktonic and l a r v a l  stages o f  many kinds o f  organisms, inc lud ing f i s h ,  oysters, 
and crabs, are k i l l e d  during passage through once-through cool ing systems. Assessment 
o f  the s ign i f icance o f  t h i s  m o r t a l i t y  f o r  the populations o f  the a f fec ted  species 
i s  p r ima r i l y  a modell ing issue. Substantial  progress i n  t h i s  area continues a t  
Oak Ridge National Laboratory where useful  models f o r  estuar ine f i s h  and f o r  largemouth 
bass are i n  advanced stages o f  development. 

. . 
The ch lor ine research a c t i v i t y  i s  i n  marine environments because o f  poor understanding 
of the fate and e f f ec t s  o f  ch lor inated compounds i n  brackish water and i n  sal twater.  

. , Further d e f i n i t i o n  of s i g n i f i c a n t  problems i s  needed t o  guide support o f  work i n  
.> , t h i s  area. An evaluat ion o f  the b io log ica l  e f f ec t s  o f  condensor ozonation i n  

f resh and i n  brackish water i s  present ly being concluded by Publ ic  Service E l e c t r i c  
and Gas o f  fiew Jersey. 

Accomplishments FY79 

During FY79 the work on ch lor ine chemistry i n  seawater y ie lded  two major resu l t s :  
a determination t ha t  ex is t ing  methodologies f o r  res idua l  oxidants i n  seawater are  
inadequate and a t en ta t i ve  i d e n t i f i c a t i o n  o f  one o f  the dissolved organic compounds 



affecting chlorine toxici ty  i n  seawater. The existing methodol ogies are  inadequate 
because s ignif icant  bi  01 ogi cal effects occur a t  concentrations below their1 detection 
1 imi t s  . Progress on adequate methodol ogy i s  being made. 

The environmental requirements of Legionnaire's disease bacterium were par t ia l ly  
defined and several papers on i t s  ecology published by biologists a t  the Savannah 
River Laboratory. A t h i r d  and probably final national conference on "Water 
Chl or i  nati on: Envi ronmental Impact and Health Effects" was sponsored by DOE and 
Oak Ridge National Laboratory. About 300 participants discussed a broad range of 
topics from epidemiological assessment of human helath impacts of t r i -halo methanes 
i n  d r i n k i n g  water to  effects  of chlorinated materi a1 s on d r i n k i n g  water. 

Expected 80 Accompl i shments 

During FY 80 the proceedings of the Water Chlorination Conference will be published. 
Evaluation of ozonation as an al ternate  to  chlorination fo r  condenser fouling control 
in fresh and i n  brackish water will be completed. 

Final reports of our program on red-sore disease will be completed and this project 
terminated. Red-sore disease i s  a widespread bacterial disease of f i sh  found 
i n  the sport  f isheries  of the Southeast. Resu%ts have demonstrated that  outbreaks 
of the disease dre a genei-alized response to  s t r e s s  from a number of factors,  
i ncl udi ng temperature. 

An evaluation of the interact ive effects  of chlorine, temperature, and copper on 
. 

coastal plankton populations will be completed in FY 80. 

Future Plans 

The work described herein had i t s  beginning i n  the "Calvert CITffsn decision which 
made the Atomic Energy Commission legally responsible f o r  nonradiologi cal as we1 1 
as radiological impacts of steam e lec t r i c  s ta t ions.  Three years ago level of 
investment in th i s  area was i n  excess of three million dol lars ,  bu t  because some 
problems proved to be generally intractable,  the level of e f fo r t  has been reduced 
to questions primarily concerning chlorine i n  saltwater. The ac t iv i t i e s  at.ORNL 
have recently been redirected toward structural and functional properties of 
multi-purpose cooling reservoirs, and some of the remainder of the work in the 
cooling systems area will also be reprogrammed into these areas. 

A 1 i s t  of projects, budget levels from FY 1978 to FY 1980 and abstracts of the 
studies in the Cooling Systems Program begin on page A-29 of the Appendix. 



MULTITECHNOLOGY 

ENVIRONMENTAL BASE RESEARCH 

REGIONAL MARINE PROGRAM 

Problem Definition 

The marine waters surrounding the U.S. provide food and resources on the 
one hand while assimilating discharges from various sources on the other. 
Different energy-re1 ated technologies can have simi 1 a r  impacts on the 
marine system, such as causing s h i f t s  i n  marine populations due to  nutrient 
changes, disruption of breeding areas, increased incidence of diseased 
organisms, e tc .  In order to  anticipate or predict these impacts and develop 
technologies to  mitigate against serious damage, the functioning and dynamics 
of the '  marine system need t o  be studied particularly to  understand which 
impacts can cause serious or long last ing injury and which ones can be 
assimi 1 ated with minimum perturbation. Furthermore, understanding of 
processes will aid i n  the technological development of new and innovative 
energy sources deri ved f rum the ocean sys tem. Envi ronmental concerns . 
associate,d.with energy development include: 

o undesirable erosion o r  accretion of shore1 ine due to  sediment red is t r i -  
bution from the construction and operation of coastal o r  offshore a c t i v i t i e s ,  

o accumulation of toxic materials from energy operations by marine organisms 
and the subsequent t ransfer  to  humans through the food chain, 

o nutrient enrichment caused by a r t i f i c i a l l y  induced upwell i n g  resulting in 
changes i n  populations from economical ly important to  undesirable forms, 

o increased turbidity due to  transportation or  production of energy sources 
causing weight loss and starvation in economically important benthic species, 

o contamination of coastal shelf sediments due to  gradual accumulation of 
. energy related discharges creating hazards to  future renewable resources 

such as food supply and tourism, 

o identification of natural ocean f1 uctuations, including short term anomolous 
events, in order to  distinguish them from perturbations of an anthropogenic 
or igin,  

o mapping of coastal water movements to  ascertain pol 1 u t a n t  dispersion patr'erns. 

Objectives 

The broad objective of the regional marine program i s  to  conduct research tha t  
will establ ish a base of knowledge tha t  i s  necessary to  evaluate the impact 
of both present as well as future energy development on the oceans particularly 
adjacent t o  the continental U.S. Specific objectives of the program are: 



o To determine the movement of water masses . i n  coastal .she1 f ,systems in .  ofder 
t ~ r s x p l  ain ..how, nutrients,  energy-re1 ated chemi cal s , and 1 ivi  ng .and non-1 .i;v@,ng 

!.:?;\'parkic;les wi.11 be transported, distributed and deposited. ~. . 7  
* .. 

. . . :-: \ ; : . . 
. . 

o-iTci [de;%erm.ine .how t h i s  pattern of movement . i s  modified by t ides ,  weather," . 
r i  ve.~.fne and es.tuarine inputs, and intrusions and upwell ing of i  oceani,c:water: 

-; , ..': .' : h : . . . . . ..I!- 

o To determine how the f ronta l  zones between estuarine and 'coastal waters, and 
between water masses of .different types, modify the chemistry of nutrients,  .,. 

trace elements and other pollutants, and how these zones control the intensi ty  
of biological act ivi ty  and the assimilation of chemical substances by 
organisms . 

o To determine the pathways and fates  of energy-related pol 1 utants in marine 
food chains and whether chemicals are  transported predominantly through 
open food chains t o  f ishes,  through rapid se t t l i ng  t o  bottom sediments ' 

for  subsequent u t i l iza t ion  by benthic organisms, or  through rapid transport 
and sedimentation t o  oceanic deeps. 

o To determine the resil ience of the marine coastal system disturbed by' 
energy-related ac t iv i t i e s .  

Research Plan 

Within th i s  program regionally directed studies are being conducted to  define 
currents,  upwelling events, coastal boundary layers,  eddy diffusion, flushing 
rates and sediment transport. The nature and extent of continental estuarine 
and atmospheric inputs of energy-re1 ated materials to  coastal marine waters 
will continue to  be determined and fluxes of particulate matter, dissolved 
organic and inorganic compounds, and nutrients within water masses and between 
boundary layers (e. g. , nearshore waters vs. deep water, sediment-water interface,  
beach areas) are  being derived. 

Integrated studies of physical , chemical , and biological oceanography are being 
conducted t o  determine the correlation of primary productivity levels , species 
composition, food chain dynamics and survival of eggs and larvae of higher 
trophic organisms impacted by variation of food supply. These variations 
are  being analyzed with relation to  natural and human induced environmental 
s t resses .  

To be t te r  manage the objectives of the program w i t h i n  d ifferent  marine coastal 
system structures and morphologies, the coastal she1 f area has been divided 
into the Northeast from New England to  Cape Hatteras; the Southeast from 
Cape Hatteras to  Florida; the Southwest in the California Bight; the Pacific 
Northwest off  Washington and Oregon and two smaller programs in the Great 
Lakes and Estuaries. Each geographic program combines physical , chemical , 
and biological oceanography studies tha t  share data fo r  maximum use of 
information and share f a c i l i t i e s  and shiptime fo r  maximum cost-effectiveness. 
These studies are closely coordinated w i t h  programs conducted by other agendies 
i n  these regions and are  often carried out with t h e i r  cooperation and support. 



Regional coordinators are  used by DOEIOHER i n  t h e  f o u r  major coastal  regions 
t o  p lan  w i t h  the  i nves t iga to rs  present and fu ture  d i r e c t i o n  o f  the  program, and 
implement and coordinate the  studies.  Another major task o f  t h e  coordinators 
1s t o  keep o the r  agencies informed o f  DOE a c t i v i t i e s  as we1 1 as t o  be f a m i l i a r  
w i t h  o the r  agency a c t i v i t i e s  t o  provide maximum use o f  data and f a c i l i t i e s  
and prevent any over lap i n  s tudies.  

A more' d e t a i l e d  desc r ip t i on  o f  each subprogram fo l lows.  
/ 



NORTHEAST REG1 ON 

Program Managers: George Saunders 
Char1 es 0s te rberg  
(301 )' 353-5548 
(FTS) 233-5548 

Statement o f  Problem 

The nor theast  coasta l  reg ion i s  now in f luenced by ,and has the  p o t e n t i a l  i n  
the  ' f u t u r e  f o r  added exposure t o  p o l l u t a n t s  from a number o f  energy-related 
a c t i v i t i e s .  Wi th in  t h i s  coasta l  zone there  are over 200 f o s s i l  f u e l  and 
20' nuclear  power p lants,  4  LNG f a c i l i t i e s ,  12 l a r g e  o i l  r e f i n e r i e s ,  and two 
o f f sho re  o i l  lease areas, as w e l l  as major f a c i l i t i e s  f o r  nuclear  submarines 
a t  Norfo lk ,  V i r g i n i a ,  New London, Connecticut and Portsmouth, New Hampshire. 
Pol 1  u tants  from these present a c t i v i t i e s  may be released d i r e c t l  
i n t o  es tuar ine  and coasta l  waters, be advected onshore' from o f f s  K ore  waters, 
o r  may broadcast w i t h i n  t h e  coasta l  region v i a  the  atmosphere. I n  previous 
years, about 34,000 conta iners o f  rad ioac t i ve  waste ( i n c l u d i n g  the  pressure 
vessel of t he  Seawolf reac to r )  were dumped o f f  t he  northeast, coast between 
195111967, t h e w  loss  o f  t h e  Thresher occurred 300 km o f f  Boston i n  
1963. wh i l e  the  c o l l i s i o n  o f  t h e  tankers Texaco Massachusetts and A1 va Cape - 
l e d ' t o  t h e i r  explos ion i n  New York Harbor i n  1986 and t h e  Argo Flerchant 
broke up on Nantucket Shoals i n  1976. Future planned and unplanned events 
w i l l '  p,robably impact t h i s  reg ion a lso.  

Water c i r c u l a t i o n  pat te rns  are known i n  general f o r  t h e  M id -A t lan t i c  B i g h t  
and water c i r c u l a t i o n  and b i o l o g i c a l  dynamics are  being s tud ied i n  d e t a i l  
f o r  t he  nor thern  .end o f  t h e  B i g h t  from Long I s 1  and t o  Georges Bank. As much 
as 75% o f  the  bottom water o f f  New York has been i d e n t i f i e d  as water from 
Georges Bank-Gulf o f  Maine area. However, aspects o f  water c i r c u l a t i o n  and 
b io logy  southward f rom. the  Hudson River  area o f  t h e  B i g h t  t o  Cape Hatteras 
a re  n o t  we l l  known. Both the  c i r c u l a t i o n  and b io logy  i n  t h i s  reg ion of 
t h e  B i g h t  are in f luenced by i npu ts  from the maj,or es tuar ies  (Hudson River,  
Delaware Bay, and Chesapeake Bay) and by ou te r  she1 f inpu ts  o f  n u t r i e n t  
bear ing ,oceanic water. The in f l uence  o f  t he  es tuar ies  probably increases 
from nor th  t o  south i n  r e l a t i o n  t o  the  s i z e  o f  each estuary. 

Current Program . . ,:, \ . . j  . , 
~ h e " c u r r e n t  program i s  examining the  physical  , chemical, and b i o l o g i c a l  
p rope i t i 'es  i n  the  sec t i on  o f  t h e  B ight  in f luenced by i n f l ow  o f  t he  Hudson 
estuar;j;"and i t s  movements down the  New Jersey- Coast. I n  subsequent years, 
t h e  i n f l uence  o f  t he  o the r  es tuar ies  and ou te r  s h e l f  i n t r u s i o n s  w i l l  be 
determined. 

v r +  

Accompl ishments FY 79 

Organic p a r t i h l a t e  mat ter  t h a t  enters the  New York B i g h t  s e t t l e s  more r a p i d l y  
than prev ious ly  bel ieved;  i t  i s  t ransported outward and deposited i n  canyons 
o r  on the  cont inenta l  s lope and n o t  on the  s h e l f ,  suggest ing t h a t  t h i s  i s  



an important CO sink.  Disruption of t h i s  production and t ranspor t  may 
in t e r f e r e  w i t h  ?he extraction of s ign i f ican t  amounts of C02 from the environ; , - 

ment . 
? : , .,;?-I 

Primary.production i n  the  .Mid-At1anti.c B i g h t  varies seasonally b.y a f ac to r*  ?,j, 
of t en ,  ' indicating the  base1 i ne variance agains.t wh.ich manmade disturbances. :. 
must be measured. This contras ts  w i t h  the South Atlantic Bight where seasonal 
changes in  productivity do not occur. In the  Mid-Atlantic B'ight, productivity 
i s  driven by shelf  break intrusions of nutr ient  r ich  subsurface water, by . 
t i da l  mixing on Georges,Bank and i t s  subsequent movement down current ,  and 
by es tuar ine  discharge of increasing volume from north t o  south. Thus, i f  
there  i s  interference with o r  pol 1 utant  . introduction in to  these in t rus ions  
o r  eddies, productivity iri the  region 'could be affected.  

Duri.ng the  winter-spring season, nutr ients  a re  primarily u t i l i z ed  by bottom ;- 
organisms which a re  the  food sources f o r  the  ground f ishery.  Dur ing  the  , 
summer and ,fa1 1 season, nutr ients  a r e  t ransferred t o  the water column and a r e  
u t i l i z ed  by f loa t ing  and swimming organisms which a re  the food sources f o r  . $  

the  pelagic f ishery.  ' Thus, the  impact of an accidental s p i l l  o r  o ther  ma,jor , 
pollutant  introduction would a f f ec t  ,d i f ferent  f i she r i e s  depending on what'. 
time of the  year the  event took place. 

Expected Accomplishments FY 80 

Data on the  t ranspor t  and f a t e  of spring phytoplankton bloom will be analyzed 
i n  order t o  define whether the  major annual production of plants and t he  
chemicals associated with them are  transported mainly to  the planktonic food . 
chain, t o  a benthic food chain, o r  another sink.  

Temporal changes i n  zooplankton populations will  be followed i n  the  cold ,pool, 
of water upwelled on the  shelf  south of Long Island. This wil l  determine .. 
whether zoopl ankton populations a re  coup1 ed t i g h t l y  t o  production of pl ants  ' ., 
i n  the  upper photic zone o r  t o  some other  food. 

, - , 7 1 1  

Simultaneous measurement of water c i  rcul a t ion ,  productivity , grazing , decompo- 
s i  t ion and regeneration processes south of Hudson River Estuary will  provide ,,, 
quant i t a t ive  information on how much material coming i n to  the  Mid-Atlaqiic .4 , ,, 
Bight from the  Hudson Estuary modifies what might be considered as  the nhrmal- I n _  

dynamics of t ha t  region of the  B i g h t .  , *$, -  1 t ,; ,  

Abstracts of spec i f i c  projects i n  the  Northeast a r e  given i n  the  Appendix 
beginning on page A-39. ' .AI !GZ~-  



SOUTH ATLANTIC BIGHT 

Program Manager: George Saunders 
(301 ) 353-5548 
(FTS) 233-5548 
Char1 es Osterberg 
(301 ) 353-3035 
(FTS) 233-3035 1 

Statement of Problem 

Themnearshore area of the South Atlantic B i g h t  i s  influenced by a number of 
energy-related activities,.particularly i n  the vicinity of Savannah, Georgia. 
The Savannah River watershed currently contains three operating production 
reactors, two chemical nuclear fuel reprocessing plants,  and a nuclear fuel 
fabrication f a c i l i t y .  Three commercial power reactors are  presently operating 
and others are planned. Savannah i s  a major l iquif ied natural gas terminal 
fo r  .the southeastern United States.  In addition, the Bureau of Land Management 
will lease offshore continental shelf lands fo r  the exploration of o i l  and 
gas resources. Charleston, South Carolina, i s  the home of a nuclear submarine 
base and another i s  being planned fo r  Kings Bay, Georgia. Although the 
possibi l i ty  of floating nuclear power plants i s  not imminent, hearings on 
permitting are continuing in the Florida area. Thus, the South Atlantic 
i s -present ly  and will continue to  be exposed t o  many energy-related ac t iv i t i e s .  

Water motion in the South Atlantic B i g h t  moves generally northward from 
Florida to  Cape Hatteras. Two flow regimes w i t h  d ifferent  driving forces 
and exchange properties occur in the Bight. The outer shelf i s  influenced 
by Gulf Stream motions which force deep water intrusions bearing nutrients 
onto the outer and mid-shelf. The biological productivity of the coastal 
waters i s  dominated by these intrusions. The inner and mid-coastal waters 
are  dominated by wind and t idal  forces in the winter and additionally in 
summer. by density driven flows. How these factors may disperse pollutants 
and a f fec t  productivity of t h i s  shel f i s  important t o  the understanding of 
the impact of energy systems in t h i s  region. 

. . 
Current Program 

The general physical, chemical, and biological properties of the Gulf Stream 
and .inner. coastal waters has now been determined. The research plan i s  t o  
study the ,two 'flow regimes in suff ic ient  detail  a t  c r i t i ca l  periods of the 
year. .This will permit adequate understanding of the lower Bight region to  
reasonably predict biological e f fec ts  due to  natural and anthropogenic 
variation. 

The current program i s  to  complete the study of the dynamics of major intrusions 
driven by the Gulf Stream during the winter-spring t ransi t ion period. Studies - 
of the dynamics of the nearshore frontal zone will be expanded i n  th.e future 
as. th.e off shel f program i s  phased down. 

The studies are  being carried out i n  coordination w i t h  the BLM program which 
shares the cost of transects , with U.S. Coast Guard which provides logis t ic  
support and NOAA which provides s a t e l l i t e  data. 



Accompl i s hments FY 79 

P o l l u t a n t s  discharged from the  r i v e r s  o f f  Georgia, South Carol ina,  o r  
Northern F lo r ida ,  en te r  i n t o  a  long shore c i r c u l a t i o n  along the  coast and 
f l u s h  o n l y  s low ly  i n t o  o u t e r  s h e l f  waters. P o l l u t a n t s  i n  t he  mid s h e l f  area 
a re  removed on an average o f  every 15 days. F lushing t ime o f  water masses 
a t  t he  s h e l f  break i s  from 2 t o  5  days. 

G u l f  stream eddies and upwel l ing  are  the  d r i v i n g  forces which vary the  pr imary 
P r o d u c t i v i t y  on the  mid and outer  s h e l f  i n  t h i s  region. This  i s  i n  sharp 
con t ras t  t o  t he  Northeast ' region where pr imary p roduc t i  v i  ty var ies  seasonal ly.. 

Nearshore waters o f f  t he  Southeast s ta tes  have c o n s i s t e n t l y  h igh  p r o d u c t i v i t y .  
showing t h a t  t h e  greates t  p o s s i b i l i t y  of p o l l u t a n t  t r a n s f e r  i n t o  the  food cha in  
occurs i n  t h i s  zone. 

Expected Accomplishments FY 80-81 

o  Analys is  o f  t he  s h e l f  volume t ranspor t  and c i r c u l a t i o n  pa t te rns  w i l l  be 
completed so t h a t  a  good est imate can be made o f  t he  residence t ime on t h e .  
s h e l f  o f  p o l l u t a n t s  and t h e  p a t t e r n  i n  which they are t ranspor ted  and deposited. 

o  The d e t a i l e d  response, o f  s h e l f  waters t o  the  Gu l f  Stream and wind f o r c i n g  
events dur ing  wel l-mixed w i n t e r  cond i t ions ,  v e r t i c a l l y  s t r a t i f i e d  summer 
condi t ions,  and 'dur ing  t r a n s i t i o n s  between these regimes w i  11 be compared 
i n  o rder  t o  p rov ide  an i n teg ra ted  annual p i c t u r e  o f  t h e  dynamics o f  processes 
i n  t he  South A t l a n t i c  B igh t .  

o  T i d a l  i n l e t  f low.regimes w i l l  be compared w i t h  n e t  nearshore t ranspor t  f o r  
nor theas t  F l o r i d a  and Georgia t o  determine whether . t ranspor t  i n  these two 
regimes i s  c o n t r o l l e d  by the  same o r  d i f f e r e n t  forces'. 

o  The dynamics o f  m ic rob ia l  populat ions i n  i n t r u s i o n s  w i l l  be i nves t i ga ted  t o  
i d e n t i f y  i f  they a re  the  h o t  spots o f  b i o l o g i c a l  a c t i v i t y  and t h e i r  r o l e  
i n  t he  uptake o f  p o l l u t a n t s  on p a r t i c l e s .  

b The chemical; c h a r a c t e r i s t i c s ,  t he  i n p u t  ra tes ,  and the  t ranspor t  and exchange 
o f  t r a c e  elements and p a r t i c l e s  between zones o f  t he  nearshore area and 
between sediments and t h e  water column i n  the  nearshore area w i l l  be obtained. 
This  w i l l  show how chemical species w i l l  be t ranspor ted  and how t h i s  t r a n s p o r t  
w i l l  be c o n t r o l l e d  by b i o l o g i c a l  and physical  processes i n  t h e  nearshore waters. 

S p e c i f i c  p r o j e c t s  i n  t he  South A t l a n t i c  B i g h t  are described i n  th.e AppendPx 
on pages A47  t o  AS3 . ,, ,, . . 

. . 
, b u d  

' *  . .  



CALIFORNIA BIGHT 

Program Manager: George Saunders 
(.301) 353-5548 
(.FTS) 233-5548 

Statement o f  Problem 

The C a l i f o r n i a  B igh t  has major t r a n s p o r t a t i o n  lanes t h a t  l ead  t o  o f f sho re  
l o a d i n g  o i l  por ts ,  onshore o i l  and gas exp lo ra t i on  and development, several  
r e f i n e r i e s ,  storage te rmina ls  , v a r i o u s l y  powered e l e c t r i c - g e n e r a t i  ng p lan ts ,  
and numerous new developing energy a c t i v i t i e s ,  p r i m a r i l y  s o l a r  and petroleum 
r e l a t e d .  An understanding of  t he  coasta l  system. is  important  s ince  i t  i s  
h e a v i l y  u t i l i z e d  by the  human populat ions,  as a rec rea t i ona l  resource, as 
a f i shery ,  and a l so  as a discharge f o r  many human-related p o l l u t a n t s .  

The C a l i f o r n i a  B i g h t  i s  e s s e n t i a l l y  permanently s t r a t i f i e d  w i t h  occasional 
upwel l ing.  I t  has a narrow s h e l f  reg ion  and thus deep water  r e l a t i v e l y  c lose  
t o  shore. B i o l o g i c a l  p r o d u c t i v i t y  var ies  y e a r l y  from low t o  high. The 
phys ica l  s t r u c t u r e  o f  the  system and i t s  b i o l o g i c a l  p r o d u c t i v i t y  a re  c o n t r o l  l e d  
by c l i m a t i c  var iab les  t h a t  a re  generated i n  t he  remote P a c i f i c .  

Current  Program 

The present  program seeks t o  understand t h e  d r i v i n g  fo rces  f o r  t h e  marine 
food chain, f o r  p lankton product ion,  t he  fa tes  o f  t he  product ion,  i n c l u d i n g  
f l u x e s  o f  organic mat te r  t o  deep water  and sediments, and the  r o l e s  o f  c o l l o i d a l  
and d isso lved organic mat te r  i n  t h e  carbon budget. 

Several face ts  o f  t h i s  program have as t h e i r  under ly ing  theme determinat ions 
o f  f a c t o r s  c o n t r o l l i n g  the  r a t e  o f  pr imary product ion  and the  na ture  and 
dynamics o f  t he  food chain. The food chain supports the  h igher  t r o p h i c  l e v e l s  
which are  o f  economic and a e s t h e t i c  importance. Emphasis i s  p laced on (a )  
phys i ca l  mix ing processes which r e s u l t  i n  n u t r i e n t s  being brought i n t o  t h e  
euphot ic  zone, (b )  ana lys is  o f  t h e  r o l e  o f  b a c t e r i a  i n  secondary product ion  
and t h e  dynamics o f  t he  microplankton food webs i n  which they p a r t i c i p a t e ,  
( c )  t h e  magnitude and chemical composi t i o n  o f  p a r t i c u l a t e  ma te r i a l  fa1 1 i n g  
o u t  o f  t he  euphotic zone and t h e  subsequent f l u x  t o  t h e  bottom sediments, 
(d)  t he  concent ra t ion  o f  m ic rob ia l  biomass and organic ma te r i a l  i n  sediment 
core  p r o f i l e ,  and i t s  r e l a t i o n s h i p  t o  b i o l o g i c a l  a c t i v i t y  i n  t he  o v e r l y i n g  
water  co l  umn. 

Accomplishments - FY 79 

Large sca le  c l i m a t i c  events i n  the  eastern North P a c i f i c  b r i n g  n u t r i e n t s  t o  
the  surface r e g u l a t i n g  the  p r o d u c t i v i t y  i n  t h e  South C a l i f o r n i a  B igh t .  A 
model coup1 i n g  p r o d u c t i v i t y  w i t h  c l  i m a t i  c  changes, i n c l  uding sea sur face 
temperature, has been developed t o  determine which increases o f  pr imary 
p r o d u c t i v i t y  i n  the  B i g h t  a re  r e l a t e d  t o  these na tu ra l  events versus those 
o f  anthropogenic o r i g i n .  



Many p o l l u t a n t s  intr>uduced i n t o  the  sur face waters o f f  Southern C a l i f o r n i a  
are  incorporated i n t o  t h e  p lankton and remain i n  the  sur face l a y e r  on the  
average o f  20 days, w i t h  s h o r t e r  t ime i n t e r v a l s  -du r ing  c o l d  water upwell i n g  
and longer  t imes dur ing  i n t r u s i o n s  o f  warm sub-t ropical  water. I f  the re  
i s  a re lease o f  a h i g h l y  t o x i c  product i n t o  the  sur face water 0.f C a l i f o r n i a ,  
p r e d i c t i o n  of i t s  length  o f  t ime i n  these waters i s  now possib le.  

A predator  on p lankton i n  the  sur face waters i s  the nor thern  anchovy. 
Re1 a t i o n s h i  ps between schools o f  feeding anchovies and p lankton blooms have 
been es tab l ished and the  r e s u l t i n g  a1 t e r a t i o n  o f  foodwebs determined. This 
in format ion  i s  important i n  p rov id ing  knowledge o f  na tu ra l  s h i f t s  versus 
human-re1 ated inf luences i n  a v a i l  ab le  food f o r  f i s h e r i e s  product ion. 

Expected Accompl i shments - FY 80-81 

o Mix ing  ra tes  and the  residence t ime o f  organisms w i t h i n  the  coastal, zone 
w i  11 be ca l cu la ted  t o  i n d i c a t e  how long anthropogenic chemicals might be 
expected t o  res ide  i n  coasta l  waters. 

o P a r t i c l e  paths f o r  various models o f  waves propagated along the  C a l i f o r n i a  
coast w i l l  be determined. The t ime and space scales o f  these events w i l l  
determine t h e i r  b i o l o g i c a l  importance and t h e i r  re1 a t i o n  t o  major discon- 
t i n u i t i e s  i n  d i s t r i b u t i o n s  o f  marine organisms. 

o The .importance o f  microscale n u t r i e n t  pulses t o  phytoplankton w i l l  be 
compared w i t h  the we l l  - s t i r r e d  s i t u a t i o n  assumed by b i o l o g i c a l  i nves t i ga to rs .  
Th is  w i l l  determine whether organisms respond t o  average concentrat ions as 
postu la ted o r .  s i n g u l a r  i n j e c t i o n s  o f  nutr ients. .  I f  t h e  l a t t e r  case i s  
found, the  q u a n t i t a t i v e  understanding of phytoplankton dynamics w i  11 have 
t o  be rev ised.  

o The o r i g i n  and uptake o f  n i t r i t e  by phytoplankton w i l l  cont inue t o  be 
invespigated i n  order  t o  understand p l a n t  product ion i n  terms o f  i t s  r o l e  
as a food' source. 

o The importance o f  u l t r a v i o l e t  l i g h t  i n  reducing the  ra tes  o f  photosynthesis 
i n  t h e  sea w i l l  cont inue t o  be measured, t o  determine i . ts  importance i n  th.e 
q u a n t i t a t i v e  r o l e  o f  phytoplankton populat ions i n  food chain dynamics. 

o The s i n k i n g  o f  p a r t i c l e s  i n  t h e  B igh t  and .changes i n  the  q u a l i t y  o f  t he  
p a r t i c l e s  as they s ink  w i l l  be measured t o  provide an est imate o f  remineral iza-  
t i o n  o f  organic mat ter  and t h e  product ion o f  p o l l u t a n t s  and. n u t r i e n t s  i n  the  
water column. 

Abstract  desc r ip t i on  and funding l e v e l s  i n  t h i s  program begin on Page A-55 
o f  t h e  Appendix. 



NORTHWEST REGION 

Program Manager: George Saunders 
Charles Osterberg 
(301 ) 353-5548 
(FTS) 233-5548 

Statement o f  Problem 

The no r the rn  t i e r  pipe1 i n e  w i l l  b r i n g  supertankers I'nto t h i s  reg ion  w i t h  a 
frequency f a r  g rea ter  than the  present  o i l  t r a f f i c  which supp l ies  the  c l u s t e r  
o f  r e f i n e r i e s  i n  t h i s  region.  Wi th in  t h i s  coasta l  area are  major f o s s i l  f u e l  
and nuc lear  power p lan ts ,  as we l l  as a l a r g e  smel ter  and a t h r i v i n g  pu lp  and 
paper indus t ry .  , The p o l l u t i o n  pressures on the  a i r  and water sheds w i l l  cont inue 
t o  increase. Marine s tud ies  a re  needed n o t  on l y  i n  Puget Sound and the  S t r a i t s  
o f  Juan de Fuca where NOAA- has an a c t i v e  program underway b u t  along the  ou te r  
coast  as w e l l  where the  DOE cont rac tors  a r e  concqnt ra t ing  t h e i r  e f f o r t s .  

The northwest program i s  an i n teg ra ted  study o f  the i n t e r a c t i o n  between the  
narrow coasta l  s h e l f  waters and the  o f f sho re  deeper waters i n  t he  product ive  
Washington coasta l  zone. This  zone i s  s t r o n g l y  i n f l u e n c e  by t h e  Columbia R ive r  
o u t f a l l  which was i n t e n s e l y  s tud ied  several  years ago. B i o l o g i c a l  v a r i a b i l i t y  
i n  t h i s  reg ion  i s  in f luenced by: t he  upwel l ing  o f  deep water, the  exchange 
o f  o f f sho re  water w i t h  near shore water, and water motion which i s  genera l l y  
northward i n  w i n t e r  months and southeastward i n  summer. 

Current  Program 

The cu r ren t  program i s  designed t o  i n v e s t i g a t e  t h e  e f f e c t  o f  submarine canyons 
on water motion, sediment deposi t ion,  and b i o l o g i c a l  p roduct ion  i n  t h e  coasta l  
zone. A model o f  p lankton product ion  i s  being re f i ned .  The coasta l  s u r f  zone 
which i s  extremely product ive  and supports the  r a z o r  clam f i s h e r y  i s  being i n t e -  
g ra ted  i n t o  t h i s  mu1 t i d i s c i p l  i n a r y  program. The ongoing program w i l l  be phased 
i n t o  a study o f  the importance o f  p l a n t  p roduct ion  t o  benth ic  organisms and food 
web studies. o f  t he  s u r f  zone. 

Accomplishments - FY 79 

Mid-shelf  water tends t o  move f a s t e r  than near o r  ou te r  she l f  water i n  the  same 
d i . rec t i on  as t h e  p r e v a i l i n g  winds. I nne r  s h e l f  cu r ren ts  o f t e n  move i n  d i r e c t i o n s  
oppos i te  t o  mid and ou te r  s h e l f  cur ren ts .  Th is  i s  impor tan t  f o r  p r e d i c t i n g  the  
d i spe rs ion  of major s p i l l s  t h a t  may take p lace i n  t h i s  region.  

Canyons of f  Oregon and Washington are  s inks  f o r  p a r t i c l e s  and organ ic  mat te r  showing 
t h a t  CO s inks a r e  present  along the  west coast as w e l l  as on the  Northeast coast  
o f  the  8.s. (see under NE Region Accomplishments). 



A s imple inexpensive model has been developed which incorpora tes  the  e f fec ts  of 
bottom organisms on the t ranspor t  of sediments and p o l l u t a n t s  bound t o  sediments 
so t h a t  c y c l i n g  and accumulation of pol lu t -ants can be pred ic ted .  

Expected Accompl i shments - FY 80-81 

o Data on the  e f f e c t s  o f  submarine canyons on b i o l o g i c a l  oceanographic process.es 
and c o n t r o l l i n g  f a c t o r s  w i l l  be obtained. This  i n fo rma t ion  w i l l  be used t o  
determine whether bottom topography has s i g n i f i c a n t  e f fec ts  on b i o l o g i c a l  , 

dynamics i n  the  P a c i f i c  Northwest. 

o A b a r o c l i n i c  model t o  p r e d i c t  water mass movement w i l l  be r e f i n e d  f u r t h e r .  

o Phytoplankton community s t r u c t u r e  w i l l  be c o r r e l a t e d  w i t h  dominant c o n t r o l l i n g  
fac tors  on the Washington cont inenta l  s h e l f  t o  'demonstrate i f  the  q u a l i t y  o f  , 
p lankton product ion  i s  c o n t r o l  l e d  by s p e c i f i c  genera o r  environmental var iab les .  ' 

o Rates of m ic rob ia l  a c t i v i t y  i n  t he  nepheloid l a y e r  w i l l  be measured t o  i n v e s t i g a t e  
if the nephelo id l a y e r  i s  a reg ion  o f  a c t i v e  m i n e r a l i z a t i o n  of n u t r i e n t s  and 
o the r  chemicals. 

o Effects of  topographical changes, such as submarine canyons, on t h e  c i r c u l a t i o n  
pa t te rns  on the  Washington s h e l f  w i l l  be measured t o  f u r t h e r  assess the ex ten t  
t h a t  general mass water t ranspor t  i s  mod i f ied  i n  s p e c i f i c  p red i c tab le  ways, 
by bottom topography. 

o The e f fec ts  o f  bottom organisms on near bottom water f l o w  and sediment t ranspor t  
w i l l  cont inue t o  be s tud ied  t o  see whether bottom organisms f u n c t i o n  e f f e c t i v e l y  
as a t r a p  f o r  s e t t l i n g  p a r t i c l e s  o r  tend t o  keep p a r t i c l e s  i n  motion and i n  
t ranspor t  t o  o the r  areas. 

Budget h i s t o r y  and abs t rac ts  o f  i n d i v i d u a l  p r o j e c t s  begin on page A69 o f  t he  . 
Appendi x. p 



ESTUARINE PROGRAM 

Program Manager: George Saunders 
Char1 es 0s terberg 
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(301 ) 353-5548 
(FTS) 233-5548 

Statement 'of Problem 
- .  

Estuaries have his tor ical ly  provided she1 tered s i t e s  fo r  ports as well as opera- 
t ion of industries,  power plants,  and ref iner ies .  A t  ttie sane time, they serve " 

as a natural resource for  recreation and food supply. 

The estuarine system i s  complex as i t  interacts  w i t h  both the land and the ocean. 
Quantitative detai l  on these interactions i s  d i f f i c u l t  to  obtain, yet  i t  i s  
important for  understanding the impact of our ac t iv i t i e s  on fishery productivity 
and coastal ecology. 

Current Program 

The estuarine program has examined food web features of estuaries and projected 
a detr i ta l -bacter ial  .basis of food supply for  fishes tha t  use estuaries as a 
nursery. In Chesapeake Bay there are  special physical-hydrographic features 
tha t  produce frontal zones of biological ac t iv i ty  which tend to  maintain the i r  
position i n  the Bay and create shel l f isheries .  Unique circulation patterns also 
tend to  produce and concentrate food organisms inside the Bay, that  appear to  be 
coupled to  the occurrence of eggs of juvenile organisms. 

The current program will examine how nutrients control the special features of 
food production relat ive t o  shel l f isheries  and f inf i sher ies .  I t  will examine 
the quantitative role  of bacteria in mineralizing organic matter and as a food 
fo r  bottom organisms. I t  will study the food of nursery fishes and the growth 
response of juvenile f ishes to  the supply and qual i ty  of food produced i n  
es tuar ies .  These studies are coordinated with NOAA. research which concentrates 
on the fishes themselves rather than the i r  food supply. 

Formation of organic and inorganic par t ic les  and trace' metal cycling i s  a1 so being 
studied i n  the estuaries.  The research i s  undertaken to  determine the pollutant 
potential of these par t ic les ,  and the extent of t h e i r  ava i lab i l i ty  to  estuarine 

, organisms. 

Accomplishments FY 79 

Suspended part ic les  which adsorb chemical materials have been traced from the 
Susquehanna River a t  l eas t  100 km into Chesapeake Bay. 

Frontal zones are found t o  have high biological ac t iv i ty  which can be used to  
analyze system performance in Chesapeake Bay. The frontal  zones a re  related to  
locations of shell f i sh  populations. 



cp,ected Accompl i s hmen t s  FY 80-81 

A model w i l l  be developed f o r  p r e d i c t i n g  the  d i s t r i b u t i o n  o f  p a r t i c l e s  and 
increased p a r t i c u l a t e  load from resumption of coal  min ing i n  .the Susquehanna 
Basin. This model can be used t o  suggest the b i o l o g i c a l  processes and the 
ho t  spots t h a t  a re  l i k e l y  t o  be most e f f e c t e d  by leached chemicals. The r o l e  
o f  t he  meiofaunal and b a c t e r i a l  populat ions i n  t h e  es tua r ies  and s a l t  marsh 
sediments w i l l  be def ined, and the r e l a t i v e  importance of these groups as 
'food fo r  o the r  organism w i l l  be determined. 

Future D i r e c t i o n  

This program i s  being gradua l ly  phased down and i s  being fo lded i n t o  the  
reg iona l  s tud ies  as the  emphasis i n  the  reg iona l  programs s h i f t s  t o  t he  
near shore zone. 

Budget h i s t o r y  and abs t rac ts  o f  i n d i v i d u a l  p r o j e c t s  f o r  t he  Estuar ine Program 
begin on page A 6 7 o f  the Appendix. 



GREAT LAKES REGION 

Program Manager: George Saunders 
(301 ) 353-5548 
(FTS) 233-5548 

Statement o f  Problem 

The Great Lakes c o n s t i t u t e  the  l a r g e s t  bodies of  freshwater i n ,  t he  wor ld  and , 

as such are  a major na tu ra l  resource f o r  both the  Uni ted States and Canada. 
The Great Lakes have been g r e a t l y  affected b.y a d i v e r s i t y  of human a c t i v i t i e s  
such as a g r i c u l t u r e ,  indus t ry ,  munic ipal  wastes and energy product ion.  The 
eu t roph ica t i on  of Lake E r i e  has been a graphic example o f  t he  ef fects o f  human 
a c t i v i t i e s  i n  changing the  na ture  of a very l a r g e  body o f  water. The u t i l i z a t i o n  
o f  these waters w i l l  cont inue t o  increase i n  f u t u r e  decades. The proper  reg iona l  
management of these lakes requ i res  an understanding o f  t he  phys ica l  motion of  
those waters and t h e  b i o l o g i c a l  changes t h a t  may occur i n  response t o  increased 
popu la t i on  pressures i n  t h e  region.  

The Great Lakes Research Program has focused on food chain dynamics i n  Lake 
Michigan. The program has attempted t o  analyze the  e f fec ts  o f  p l a n t  n u t r i e n t s  
and t r a c e  metals on the b io logy  o f  aquat ic  organisms. Lower Lake Michigan i s  
impacted by heavy atmospheric and aquat ic  i n p u t  of chemicals due t o  the  h igh  
popu la t ion  dens i ty ,  heavy i n d u s t r y  and petrochemical indus t ry ,  and major r i v e r  
damage o f  both i n d u s t r i a l  and a g r i c u l t u r a l  regions. There i s  a l so  a concent ra t ion  . 
of power p l a n t s  i n  t h i s  region.  

Th is  program invo lves  the  d i s t r i b u t i o n  and d e l i v e r y  o f  n u t r i e n t s  and heavy 
metals t o  both the  nearshore and of fshore waters and t o  the  sediments. It has . . 
determined which major n u t r i e n t s  c o n t r o l  p l  a.nt p roduct ion  and the  degree t o  
which c e r t a i n  heavy metals a re  t o x i c  t o  phytoplankton and zooplankton from Lake 
Michigan. It has analyzed s p e c i f i c  modes o f  d e l i v e r y  and t ranspor t  of chemicals 
i n  the  nearshore and pe lag i c  waters t o  phytoplankton i n  t h i s  t r a n s i t i o n  zone. 
A major  p a r t  of t he  program was t r a n s f e r r e d  t o  EPA i n  1979. Three p r o j e c t s  from 
t h i s  program a re  s t i l l  ac t i ve .  

Current  Program 

Environmental s t resses r e s u l t i n g  from human a c t i v i t i e s  have the  p o t e n t i a l  t o  a f f e c t  
t h e  nearshore area t o  a greater  ex ten t  than the  o f f s h o r e  region.  To a f f e c t  o f f sho re  
b i o l o g i c a l  processes, r i ver -borne p o l l u t a n t s  and organisms must be t ranspor ted  
through the nearshore zone. U l t i m a t e l y  , chemicals e n t e r i n g  the  l a k e  must accumulate 
i n  t he  water o r  be deposited more o r  l e s s  permanently i n  the  bottom sediments. 

The th ree  research p r o j e c t s  remaining i n  the  DOE program concern the  manner i n  
which phosphorous and t r a c e  metals i n f l u e n c e  the  growth o f  phytoplankton assemblages 
i n  offshore Lake Michigan water and mechanisms by which organisms may de tox i f y  
t r a c e  metals; t he  manner i n  which d i sso l ved  organic substances i n  l a k e  water may 

I 



ombine ~ 5 t h  t r a c e  metals and reduce t h e i r  p o t e n t i a l  t o x i c i t y ;  and the chemical 
"hanges i n  sediments w i t h  depth and how w e l l  t he  sediments f u n c t i o n  as a  
permanent t r a p  fo r  t r a c e  metals in t roduced t o  the  lakes. 

Accomplishments FY 79 

It has been confirmed t h a t  s i l i c a  dep le t i on  due t o  h igh  phosphorous loadings i n  
Lake Michigan caused th-e phytoplank.ton c0rnmuni.t~ s t r u c t u r e  t o  ch.ange .duri.ng 
summer t o  blue-green and green a lgae whereas i t  was fo rmer ly  diatoms. 

Cadmium and copper t o x i c i t y  i s  reduced by compl exa t i on  w i t h  na tu ra l  d isso lved 
organic substances i n  lakes.  The c i r c u l a t i o n s  o f  o rgan ic  mat te r  requ i red  t o  do 
t h i s  a re  very low (micromol a r )  . I n  the  case o f  copper, i t  i s  the  uncomplexed 
i o n  t h a t  i s  t he  t o x i c  form. 

Expected Accompl ishments FY 80 
I 

Polyphosphate formation i n  phytoplankton w i l l  be evaluated as a  d e t o x i f y i n g  
agent f o r  heavy metals. This  w i l l  permi t  p r e d i c t i o n  o f  the  cond i t ions  under 
which phytoplankton may o r  may n o t  be suscept ib le  t o  heavy metal t o x i c i t y .  

Research on the  chemical spec ia t i on  o f  heavy metals i n  the  water colum w i l l  be 
completed. This  w i l l  permi t  a  c o r r e l a t i o n  o f  metal species w i t h  poss ib le  t o x i c  
ef fects on phytoplankton i n  the na tu ra l  system. 

Future D i r e c t i o n  

This program w i  11 be phased ou t  i n  FY 1981 . 

Budget h i s t o r y  and abs t rac ts  o f  i n d i v i d u a l  p r o j e c t s  i n  th.e Great Lakes begins 
on page A-73of t he  Appendix. 



ENVIRONMENTAL BASE RESEARCH 
MARINE BIOCHEMICAL STUDIES 

Program Manager: Janet Dorigan 

Problem D e f i n i t i o n  

When humans impose energy-re1 ated stresses a t  low 1  eve1 s  on na tu ra l  communi - 
t i e s ,  a  chronic s i t u a t i o n  may become acute. S c i e n t i s t s  a r e  p resen t l y  unable 
t o  p r e d i c t  w i t h  conf idence the  responses o f  these marine communities t o  many 
energy-rela ted stresses i n  t h e i r  environment. Much o f  the ignorance a r i ses  
from the f a c t  t h a t  energy-re lated changes i n  the oceans a r e  n o t  r e a d i l y  
v i s i b l e .  The Marine Biochemical Studies Program i s  aimed a t  so l v ing  a  
major research shortcoming on the 1  i fe -env i  ronment r e l a t i  on t h a t  has been 
made. doubly important  by present-day problems. 

A t  present,  the pr imary method o f  determining environmental s t ress  i n  a  popu- 
l a t i o n  i s  t o  assess species d i v e r s i t y  and species number. This approach 
focuses on the t rees,  n o t  the f o r e s t ,  and requ i res  extensive consumption of 
t ime and labor.  A quicker, more r e l i a b l e  method o f  de tec t i ng  s t ress  i n  eco- 
systems i s  u rgen t l y  needed. One approach t h a t  holds considerable promise i s  
the  ana lys i s  o f  biochemical responses t o  na tu ra l  and a r t i f i c i a l l y  induced 
s t ress .  

Object ives 

By recogniz ing abnormal i t ies i n  metabolism and biochemical cons t i t uen ts  o f  
populat ions o r  i n d i v i d u a l  s  t h a t  a re  under environmental s t ress ,  i t i s  poss ib le  r f 
t h a t  systems damage can be pred ic ted before i t  becomes man i fes t l y  obvious " . . . 
i n  the d i s r u p t i o n  o f  communi t y  s t ruc tu re .  

I 

Ear l y  i d e n t i f i c a t i o n  o f  p o t e n t i a l  s t ress  i s  c l e a r l y  p re fe rab le  i n  prevent ing 
permanent environmental i n  j u r y  i n  con t ras t  t o  the  unfor tunate  circumstance 
o f  becoming overwhelmed by the l a s t  stages of. an acute eco log ica l  d i sas te r .  
To avo id  the  p i t f a l l s  o f  subject iv i ; ty ,  i t  i s  necessary t o  develop appropr ia te  
c r i t e r i a  f o r  eva luat ing  the r e l a t i v e  e f f e c t s  o f  s t ressors  on the community . . 
and i t s  o rgan iza t iona l  s t ruc tu re .  The o b j e c t i v e  o f  t h i s  program i s  t o  
develop the  s c i e n t i f i c  methodology t h a t  can f u l f i l l  the dual purpose o f  
p r e d i c t i n g  and i d e n t i f y i n g  the source o f  p o t e n t i a l  adverse marine impacts. 

Research Plan 
,' : 

Stresses a r i s i n g  from energy-rela ted a c t i v i t i e s  a re  becoming an inc reas ing ly  , . 

impor tant  fac tor  i n  marine environments. I n  order  t o  evaluate the  i n p u t  o f  , . .  
these stresses on marine communities, s tud ies  on phys io log ica l  and c e l l  u l a r  _ ... 

changes i n  organisms under na tu ra l  and anthropogenic stresses a re  being .. . - I. conducted i n  several l abo ra to r ies  i n  order  t o  develop methods f o r  e a r l y  
i d e n t i f i c a t i o n  of damage t o  mari ne popul a  ti ons . 



:urren t Program 

Because f a t t y  a c i d  pa t te rns  r e f l e c t  the  phys io log i ca l  s t a t e  o f  an organism 
which va r ies  i n  response t o  changes i n  the phys ica l  environment, comparisons 
a r e  being made between the biochemical v a r i a b i l i t y  o f  opu la t ions  i n  p h y s i c a l l y  
r i go rous  environments and i n  more benign l oca t i ons .  P ! ankton i n  th ree  regimes-, 
(ocean, bay and lagoon) o f  inc reas ing  physical  s e v e r i t y  a re  being analyzed i n  
regard t o  the phys ica l  environment, s tanding crop, and f a t t y  a c i d  composit ion. 
These "biochemical co r re la tes "  a re  prov ing  t o  be use fu l  i n  p r e d i c t i n g  eco log i -  
c a l  e f f e c t s  resu l  ti ng from environmental s t resses.  

Under most circumstances, the  concentrat ions o f  p o t e n t i a l  l y  t o x i c  t r a c e  metals 
en te r i ng  the environment from energy-re1 a  ted  a c t i  v i  t i e s  a re  extremely 1  ow o r  
r a p i d l y  d i l u t e d .  Marine animals possess mechanisms f o r  the sequestrat ion,  
d e t o x i f i c a t i o n ,  and e l  im ina t i on  o f  those - t o x i c  meta ls  and, thereby, to1 e r a t e  : 

and adapt t o  low- leve l  metal exposure. T o x i c i t y  may occur when those mechan- 
isms a r e  sa tura ted  due t o  excessive exposure. A t  the  present  time, the  mechan- 
isms f o r .  the sequest ra t ion  a'nd d e t o x i f i c a t i o n  o f  t o x i c  metals a re  n o t  w e l l  '. 

understood. Such i n fo rma t ion  i s  needed t o  evaluate long-term, low- leve l  j,,m , a  

exposure o f  marine organisms t o  metal s. And, as a  resu l  t, the r o l e  o f  low 
molecular  weight, meta l -b inding p ro te ins  and lysosomes (two known c e l l u l a r  
s torage d e t o x i f i c a t i o n  sys tems, respec t i ve l y ,  f o r  meta ls)  i n  r e l a t i o n s h i p  t o  
the t o x i c i t y  o f  the  metals a re  being examined i n  several  marine i nve r teb ra te  - 

species . 
J e l l y f i s h  a re  being employed as i n d i c a t o r s  o f  both genet ic  and somatic damage 
from exposure t o  energy-deri  ved po l  1  utan ts .  The simp1 e  organi za t i o n ,  asexual 
budding hab i t ,  and d i s t i n c t  1  i f e  stages pe rm i t  a  r e l a t i v e l y  s t r a i g h t f o r w a r d  
de tec t i on  o f  changes o r  damage t o  t h i s  organism when exposed t o  var ious 
po l  1  u tan ts  du r ing  i t s  growth and development. Chromosomal changes, te ra togen i  c  
e f f e c t s ,  neuromuscular abnormal i t ies,  and phys io log i c  damage a re  being studied.  

I I 

Mu1 t i d i s c i p l  i n a r y  groups a re  conduct ing research on f a c t o r s  t h a t  a f f e c t  the .;., 
b i o l o g i c a l  avai  l a b i l  i t y  o f  contaminants re leased t o  the  marine environment , .  ,..-. 
f rom e x i s t i n g  and developing energy technologies. The assessment o f  p o t e n t i a l  
eco log ica l  damage requ i res  n o t  o n l y  understanding the  t o x i c i t y  o f  a  s p e c i f i c  . 

element o r  compound, b u t  a l so  the  knowledge o f  t he  t o t a l  q u a n t i t y  p r e s e n b i n  I 
the e f f l u e n t  i n  the t o x i c  chemical form. I n  a d d i t i o n  t o  the  d i r e c t  measure: . 
ment o f  the b i o l o g i c a l l y  a v a i l a b l e  forms i n  the water, research i s  being,  .*,,: 3 
conducted on the f a c t o r s  t h a t  determine the re lease and complexing o f  
contaminants by marine sediments. .. : 13?1 - - -  

Other i n v e s t i g a t i o n s  i n v o l v e  the  avai'l a b i l  i ty o f  the sediment-bound contami - ,5;; 

nants and the r o l e  microbes p l a y  i n  mediat ing the d i s t r i b u t i o n  o f  me ta l s ,  ~ ~ 7 6 3 7  
between b i o a v a i l a b l e  and nonb ioava i lab le  forms. The combination o f  the + , 7 ~ ~ y  - 0 

water column and sediment research prov ides the  i n s i g h t s  needed t o  undec; ,Tr 25  
stand the  major f a c t o r s  t h a t  a f f e c t  a  contaminant 's b i o a v a i l a b i l i t y  and,q; 5 n l j  
thus, i t s  p o t e n t i a l  f o r  damage t o  the environment. r 3 5 3 f i ' f  ... 



Accompl ishments - FY 1979 

F a t t y  a c i d  v a r i a t i o n  i n  th ree  zooplankton communities has been found t o  
d i s p l a y  a  unique p a t t e r n  over an annual cyc le  w i t h  environmental change 
d i r e c t l y  r e l a t e d  t o  biochemi-cal v a r i a b i l  i ty. The r-esul t i n g  biochemical 
message i s  compl ex b u t  apparent ly  h i g h l y  i n fo rma t i ve :  pa t te rns  o f  va r i a -  
t i o n  i n  the minor f a t t y  ac ids  a re  affected most s t r o n g l y  by phys ica l  
environmental parameters whereas the  v a r i a t i o n  o f  the major f a t t y  ac ids  
i s  more responsive t o  d i f fe rences i n  species composition, d i v e r s i t y  and 
food web r e l a  t ionsh ips .  Taken together,  these two aspects o f  biochemical 
p a t t e r n  appear t o  charac ter ize  compl ex species assemblages. The resu l  t 
o f f e r s  a  new strategem f o r  convenient assessment o f  c o n t i n u a l l y  changing 
s ta tes  i n  a  na tu ra l  community. 

Meta.1-binding p ro te ins  have now been found i n  a l l  o f  the species s tud ied  
( c l  ams , mussel s  , and po l  ychaetes ) . Exposure t o  mercury o r  copper r e s u l  t s  
i n  t h e  i nduc t i on  o f  a  meta l -b inding p r o t e i n  and an increased b ind ing  o f  
the respec t i ve  metal.  This b ind ing  appears t o  serve a  d e t o x i f i c a t i o n  
f u n c t i o n  and t o  p r o t e c t  the organism from the p o t e n t i a l l y  harmful e f f e c t s '  
o f  accumulated metal.  Apparent s a t u r a t i o n  o f  the metal - b i  nd i  ng p r o t e i n  
and increased 1ysosoma1,activity i s  observed i n  s t ressed i n d i v i d u a l s  and 
may be r e l a t e d  t o  metal t o x i c i t y .  F i e l d  s tud ies  us ing the  marine mussel 
have i nd i ca ted  t h a t  metal -b ind i  ng prote ins.  a re  invo lved i n  t h e  seques t r a -  
t i o n  o f  mercury i n  mercury-con tami na ted  envi  ronmen t s .  

Diverse b i o l o g i c a l  e f f e c t s  caused by energy-re lated pol  l u t a n t s  have been 
observed i n  j e l l y f i s h  development. These abnormal i t ies genera l l y  i nc lude  
i n h i  b i  t i o n  o r  r e t a r d a t i o n  o f  development i n  the asexual form, reduced 
i o d i d e  uptake i n t o  j e l l y f i s h  polyps, .and cessat ion o f  asexual reproduct ion  
and reversa l  t o  the polyp cond i t i on .  More s p e c i f i c  e f f e c t s  were observed 
i n  the  sexual form o f  the j e l l y f i s h ,  i n c l u d i n g  neurophysio logical  and 
morphological damage. Gen,etic imp1 i c a t i o n  i n  the c o n t r o l  o f  the  e f f e c t s  
i s  suggested. 

The b i  oava i l  ab i  1  i ty program has been i n v e s t i g a t i n g  a  model metal  (copper) and 
t h e  fac tors  t h a t  c o n t r o l  i t s  avai l a b i  1  i ty  t o  representa t ive  organisms. Work 
i n  t he  l abo ra to ry  has shown t h a t  t he  q u a n t i t y  of copper t h a t  i s  measurable by 
d i  f f e r e n t i  a1 pulse anodic s t r i p p i n g  vo l  tammetry (DPASV) , n o t  t o t a l  measurable 
copper, i s  co r re la ted  t o  b i o l o g i c a l  uptake and t o x i c i t y .  The research has shown 
t h a t  na tu ra l  seawater has a  l i m i t e d  c a p a b i l i t y  t o  complex i o n i c  copper and make 
i t  b i o l o g i c a l  l y  unavai l 'able and nontox ic .  Waters appear t o  con ta in  a  n a t u r a l  
complexing capaci ty ,  and the  a d d i t i o n  of organic compounds such as t r i s ,  cyste ine,  
g lyc ine ,  sodium c i t r a t e  and h i s t i d i n e  increases the  complexing capaci ty .  



It appears t h a t  DPASV i s  a useful t o o l  f o r  the  measurement o f  both b io -  I 

a v a i l a b l e  and, therefore,  p o t e n t i a l l y  t o x i c  metals i n  an e f f l u e n t  stream .,..; ,.+, , 

o r  the  environment, and the complexing o r  de tox i fy jng  capac i ty  o f  water 
i n t o  which an e f f l u e n t  stream w i l l  d ischarge metals. The research has 
a l so  shown t h a t  metals added t o  the  water column i n  the i o n i c  form q u i c k l y  
move t o  the organic f r a c t i o n  of the  sediments. I n  the  organic f r a c t i o n ,  
the metal i s  a v a i l a b l e  t o  organisms t h a t  feed on sediments, b u t  n o t  
a v a i l a b l e  t o  organisms t h a t  feed from the water column. 

Expected Accompl ishmen t s  - FY 1980 - 1981 

The c o r r e l a t i o n  between a marine community's f a t t y  a c i d  p a t t e r n  and changes 
i n  environmental var iab les  w i l l  be i n t e r p r e t e d  f u r t h e r  f o r  p o t e n t i a l  manage- 
ment app l ica t ions .  P red ic t i on  o f  adverse impacts through biochemical 
analyses appears possib le,  because chemical reorgan iza t ion  takes p lace 
before  any s t r u c t u r a l  change i n  species representa t ion  occurs. To t e s t  
t h i s  hypothesis, f i e l d  experiments a re  being conducted i n  marine and es tuar ine  
hab i ta t s .  The r e s u l t s ,  w h i l e  n o t  i n t e r p r e t a b l e  i n  the same manner as labor- ,  - 
a t o r y  experiments, w i  11 have the enormous advantage o f  being a d i r e c t  s ta te -  
ment o f  na tura l  o rgan iza t ion  and i t s  propensi ty  t o  change. Refinement o f  
approach, t o  i nc lude  a d e t a i l e d  study on p o s i t i o n a l  isomers of the  f a t t y  
acids, i s  a l so  proposed f o r  cont inuat ion,  as we l l  as the  r e l a t i v e  r o l e  o f  . , 
such f a c t o r s  as n u t r i t i o n  and species compositions. 

Fur ther  cha rac te r i za t i on  of metal -b inding p ro te ins  and lysosomes and t h e i r  
r o l e s  i n  the  d e t o x i f i c a t i o n  and t o x i c i t y  of metals i s  planned. Continued 
examination o f  f ie ld-exposed i n d i v i d u a l s  w i l l  p rov ide  a br idge o f  under- 
s tanding o f  the responses o f  organisms exposed i n  the  l abo ra to ry  w i  t h  those 
i n  the  natura l  environment. 

Emphasis w i l l  be placed on c y t o l o g i c a l  s tud ies  of the developmental processes 
' I .  

i n  j e l l y f i s h .  Surface changes w i  11 be inves t iga ted  using scanning e lec t ron  ,, 
microscopy. Copperative experiments w i t h  g e n e t i c i s t s  are  planned i n  order  t o  
f o l l o w  the e f f e c t s  of energy-derived po l  1 u tants  on chromosome s t r u c t u r e  and i , 

i n h e r i  ted  morphological changes. Factors associated w i t h  thyrox ine  synthesis. 
w i l l  cont inue t o  be inves t iga ted  i n  the  j e l l y f i s h  and compared w i t h  ver tebra te  
processes o f  i od ine  metabolism. , .  

Future Plans 
- a , .  ' . .  

The long range o b j e c t i v e  o f  t h i s  program i s  t o  develop p r a c t i c a l  methods byic,[,; 
which biochemical measurements can be used t o  assess bo th  s t ress  e f f e c t o r s  ...I.: 
and mediat ing processes i n  marine communities. The research d i r e c t i o n  w i l l  
cont inue t o  encompass the areas under i n v e s t i g a t i o n  ( t r a c e  metal metabolism, 
b i o a v a i l a b i l i  t y ,  genet ic  e f fec ts ,  and biochemical cons t i t uen ts )  , as we l l  as 
lead i n t o  new d i r e c t i o n s  as they are  i d e n t i f i e d  from research progress. 
Study o f  the  dynamic processes invo lved i n  sediment/water/organism d i s t r i b u -  
t i o n  o f  energy-re1 ated pol  1 u tants  i n  the  marine envi ronnlent i s  being planned 



in order to provide information on long-term accumulation and the re la t ive  . 
concentpation' of compounds in animals and in sediments. Research on 
phys"ica1 :and biochemical factors affecting metabol ism and/or excretion 
of xenobiotic compounds i s  also planned for  incorporation into the marine 
biochemical studies. By recognizing normal and deviate biochemical . # 

processes i n  marine communities, 1 imi t s  may be established on the range 
of condi.tions to which marine organisms can adjust.  

Budget history and abstracts of individual projects in the Marine Bio- 
chemistry Program begin on Page A t 7 7  p f  th.e Appendix. 



SUPPORT TO MARINE PROGRAM 

Th is  program.includes two p r o j e c t s  t h a t  are designed t o  c a l i b r a t e  methods t 3  : 

o f  s tudying marine waters. One i s  t o  evaluate two d i f f e r e n t  mathematical ., .;:G. 
systems f o r  analyz ing cur rent  data by comparing q u a n t i t a t i v e  data obta inedf ;*~f  
from Eu la r ian  and Lagrangian measurements, and the  second i s  c a l i b r a t i n g  .:J:.. .t 
t raps  t h a t  c o l l e c t e d  sedimenting p a r t i c l e s  i n  the  water column. , I 

. , 
P a r t i a l  support i s  provided f o r  t he  admin i s t ra t i on  o f  t he  Nat ional  Acadew ' 

o f  Sciences, Ocean A f f a i r s  Board, and the  Nat ional  Science Foundation 
Un ive rs i t y  Nat ional  'Oceanographic Laboratory System. Both organizat ions 1 . )  

serve many i n t e r e s t s  o f  ocean science and provide an important serv ice  
t o  the  DOE marine program. A small p ropor t i on  o f  t h i s  budget i s  a l l oca ted  
t o  the  support of conferences o f  programmatic i n t e r e s t  t o  OHER/ERD. 

A  desc r ip t i on  o f  t h e  above p ro jec ts  begins on page A 8 3 o f  the  Appendix. 





F O S S I L  

O I L  AND GAS PROGRAM 



Current Pro jec ts  o f  O i l  & Gas Program - 
C" 

P r o j e c t  No. P ro jec t  T i t l e  - P. I. 

6334 D i s t r i b u t i o n  and Fate o f  UCLA 
Biogenic and Petroleum- I. R. Kaplan 
Derived Substances i n  
Marine Sediments. 

Biogeochemistry o f  Petroleum 
Components a t  the  Sediment- 
Water I n t e r f a c e ,  

I n v e s t i g a t i n g  the  Impact o f  
D r i  11 i n g  Mud and i t s  Major 
Components on B iva lve  . Species . 

o f  Georges Bank 

D i s t r i b u t i o n  o f  Marine B i rds  
on the  Mid- & A t l a n t i c  U.S. 
Outer Continental  She1 f 

WHO1 
J. Teal & 
J. Far r ing ton  ' 

New England 
Aquari um Corp. 

G. McLeod 

Manomet B i r d  
Oservatory 

K. D. Powers 

Petroleum E f f e c t s  on Neural . UCLA 
Systems i n  Marine Organisms J. Case 

Impact Assessment -o f  O i  1 Spi 11 s Po in t  Reyes B i r d  
on Marine & Estuar ine B i r d  - Observatory 
Populat ions D. G. A in ley  

Budgets i n  $1 ,OCO'S 
78 - 79 - 80 - 

125 143 141 

TOTAL 



OIL AND GAS PROGRAM 

ABSTRACTS OF INDIVIDUAL PROJECTS 

CONTRACTOR: U n i v e r s i t y  o f  Cal i f o r n i  a, Los Angel es I 

PRINCIPAL Il4VESTIGATOR: 1. R. Kapl an 

CONTRACT NO: HA 0203010 PROJECT NO: 6334 Co-funded w i t h  BLM 

TITLE: D i s t r i b u t i o n  and Fate o f  B iogenic  and Petroleum-Derived Substances i n  
Marine Sediments , 

The fo l l ow ing  s tud ies  w i l l  be undertaken du r i ng  the  d u r a t i o n  o f  t h i s  c o n t r a c t :  

1. Eva lua t ion  and d i f f e r e n t i a t i o n  o f  marine and t e r r e s t r i a l  c o n t r i b u t i o n s  
o f  carbon compounds t o  ocean sediments. 

2. Fluxes o f  carbon, n i t r ogen ,  phosphorus and s u l f u r  a t  t he  sediment-water 
i n t e r f a c e .  I 

3. Eva lua t ion  o f  and n i t r o g e n  f l u x e s  i n t o  marine sediment as a f u n c t i o n  o f  
c l  i m a t i c  changes. 

4. D i f f e r e n t i a t i o n  o f  marine b iogen ic  and petrochemical hydrocarbons. 
5 .  Fate o f  hydrocarbons i n  t h e  sediment column. 
6. Role o f  sediment organic  mat te r  i n  m o b i l i z a t i o n  and removal o f  t r a c e  

meta ls .  
7. D i s t r i b u t i o n  o f  t r a c e  metals i n  sediment as a f u n c t i o n  o f  c l i m a t i c  changes. 

CONTRACTOR: ~oo 'ds  Hole Oceanographic I n s t i t u t i o n  

PRINCIPAL INVESTIGATOR: J.  M. Teal and J. Fa r r i ng ton  

CONTRACT NO: HA 0203020 PROJECT NO. 7300 Co-funded w i t h  BLN 

TITLE: Biogeochemistry o f  Petroleum Components a t  t h e  Sediment-Water I n t e r f a c e  

This  proposal explores the  e f f e c t s  t h a t  marine organisms have on hydrocarbon 
r e d i s t r i b u t i o n  and c y c l i n g  i n  t h e  environment. The study focuses on re lease of , 

hydrocarbons a t  t he  benth ic  mud-water i n t e r f a c e ,  w i t h  and w i t h o u t  b i o l o g i c a l  
a c t i v i t y .  Results w i l l  be developed f rom f i e 1  d samples and f rom experimental  
s tud ies  i n i t i a t e d  i n  t he  l a b o r a t o r y  and t r a n s f e r r e d  t o  t h e  f i e l d .  F i e l d  sampling . 
w i l l  be c a r r i e d  ou t  i n  t h e  Buzzards Bay area, which has a low b u t  chron ic  o i l  
release, and the  New York B i g h t  i n  areas o f  h igh,  moderate and low contaminat ion 
o f  sediments by petroleum hydrocarbons. An experimental  chamber has been 
cons t ruc ted  con ta in ing  rep resen ta t i ve  sediment and infauna t o  determine the  
r e d i s t r i b u t i o n  o f  ambient and i n j e c t e d  petroleum from sur face  l a y e r s  and from 
w i t h i n  the  sediment. 



CONTRACTOR: New England Aquarium Corporat ion 

PRINCIPAL INVESTIGATOR: G. McLeod 

CONTRACT NO: HA 0203020 PROJECT NO: 7662 

TITLE: I n v e s t i g a t i n g  the  Impact o f  D r i l l i n g  Mud and i t s  Major Components on 
B iva l ve  Species o f  Georges Bank 

I ' ,  

Exp lora tory  d r i l l  'rig operat ions w i l l  probably r e s u l t  i n  t he  re lease o f  the  $ equivalence o f  10 tons o f  d r i l l i n g  mud i n t o  the  Georges Bank area. ' Previous ' ' ' i  

s tud ies  have shown t h a t  t u r b i d  suspensions o f  c l a y  minerals,  such as those used 
i n  d r i  11 i n g  'mud, can d i s r u p t  t he  metabol ism o f  b i v a l  ve mol l  uscs . Therefore ,, 
a research program i s  being conducted on populat ions o f  f i v e  commercially . .  &! 

impor tan t  b i  va l  ve species. These organisms are  being p l  aced i n  c l o s e l y  c o n t r o l  1 ed ,. 
environments and exposed t o  var ious loadings o f  d r i l l  i n g  mud o r  .one o f  i t s  
p r i n c i p a l  components. The e f f e c t  o f  t h i s  exposure on t i s s u e  weight and feeding 
r a t e  a r e  be ing  measured, and h i s t o l o g i c a l  analyses are  being employed t o  evaluate ,. 
t he  m o b i l i z a t i o n  o f  t he  organisms' defense mechanisms aga ins t  the  unwanted . '  

p a r t i c u l a t e  ma te r i a l .  

A second group o f  experiments w i l l  measure the  tendency o f  these species t o .  b 

e x t r a c t .  heavy metals f rom the  d r i l l  i n g  mud p a r t i c l e s .  Test populat ions w i l l  " 
be exposed t o  suspensions o f  metal-enriched benton i te ,  a t t a p u l g i t e  and p l a n t  
s ta rch .  The organisms' response t o  the  a d d i t i o n a l  i n s u l t  w i l l  be determined by , . 

phys io log i ca l  eva lua t i on  and by the  ana lys is  o f  t i s s u e  samples f o r  heavy metal 
c o n t e n t .  The r e s u l t s  o f  these analyses w i l l  be compared t o  c o n t r o l  populat ions . . .  

and t o  t h e  metal concentrat ions ex t rac ted  from the  p a r t i c u l a t e  suspensions us ing  
f o u r  chemical treatments. This  comparison w i l l  i n d i c a t e  which, i f  any, o f ' t h e  ' . . 
four, t reatments y i e l d s  metal data most c l o s e l y  resembl i n g  the  t o t a l  metal .load 
taken up by b i v a l v e  mol luscs. . 

CONTRACTOR: Manomet B i r d  Observatory 

PRINCIPAL INVESTIGATOR: K. D. Powers 

COf4TRACT NO: HA 0203020 PROJECT NO: 007740 . . C 

TITLE: D i s t r i b u t i o n  o f  Marine B i rds  on the  Mid- & A t l a n t i c  U.S. Outer 
Cont inenta l  S h e l f  

The o b j e c t i v e  o f  t h i s  p r o j e c t  i s  t o  p rov ide  a q u a n t i t a t i v e  statement o f  t he  
d i s t r i b u t i o n  i n  t ime and space o f  seabirds i n  t he  northwest A t l a n t i c ,  p a r t i c u l a r l y ,  
i n  t he  Georges 'Bank Area. Tra ined observers o f  oppor tun i t y  and ships o f  oppor tun i t y  .... 
a r e  being,employed t o  achieve an extensive,  low cos t  data s e t  on these d i s t r i bu t i ons ; .  
which, when complete, w i l l  permi t  a d i  r e c t  assessment o f  l a r g e  sca le  impacts due , . .r 
t o  o i l  exp lora t ion ,  ex t rac t i on ,  and t ranspor t .  

* .  
a -  , 



ONTRACTOR: Univers i ty  o f  Cal i fo rn ia ,  Santa Barbara 

PRINCIPAL INVESTIGATOR: J. Case 

CONTRACT NO: HA 0203020 PROJECT NO: 7833 

TITLE: Petroleum ~ f f e c t s  on Neural Systems i n  Marine Organisms 

The purpose o f  t h i s  p ro jec t  i s  t o  determine the  e f f e c t s  o f  i d e n t i f i e d  components 
o f  petroleum on neural systems i n  order t o  provide a basis f o r  understanding how 
petroleum i n  the marine environment a f f ec t s  the  a c t i v i t i e s  o f  marine organisms. 
Primary emphasis w i l l  be upon systems found i n  marine organisms i n  which the 
act ions o f  petroleum components can be studied i n  terms o f  t h e i r  relativ,ely d i r e c t  
e f fec ts  upon c e l l  membranes. 

Examples o f  the three types o f  neuronal membranes--sensory , synaptic and conducti 1 e-- 
w i l l  be studied. We w i l l  use two types o f  "sensory" o r  env i ro~menta l l y  exc i tab le  
membranes--the chemosensory receptors o f  crustaceans such as the crab, Cancer 
antennarius, an-d the lobster ,  Panul i r u s  in ter ruptus,  and the mechanically exc i tab le  
c e l l  membrane o f  the d ino f lage l la te ,  Pyrocystis fus i formis .  Ef fec ts  on e l e c t r i c a l l y  
exc i tab le  axonal membranes w i  11 be studied using-us g iant  f i b e r  preparat ion 
and e f f ec t s  on t ransmi t ter -exc i tab le  s v n a ~ t i c  m e m b r m  be studied usina . 
i d e n t i f i e d  cent ra l  neurons o f  the marihe kl lusc, Aplysia. ~ u r t h e r ,  since neuro- ''. 

plasmic t ranspor t  i s  o f  importance i n  maintenance o f  both dendrites and axonal ' 

membranes, a simple t e s t  w i l l  -be conducted on the e f f e c t  o f  petroleum f rac t ions  
on axonal t ransport .  For comparson w i t h  exc i tab le  system, e f f ec t s  on membrane 
po ten t ia l ,  measured w i t h  voltage-dependent f luorescent dyes, w i l l  be conducted 
on erythrocytes. These invest igat ions are designed so as t o  determine both chronic 
and acute e f f ec t s  i n  experimental s i tua t ions  i n  which exposure t o  petroleum i s  
l i m i t e d  t o  the membrane system under study and i n  which the dosage and composition 
o f  the petroleum elements under t e s t  i s  p rec ise ly  known. 

CONTRACTOR: Point  Reyes B i  r d  Observatory 

PRINCIPAL INVESTIGATOR: David G. Ainley 

CONTRACT NO: HA 0203020 PROJECT.NO: 008244 

TITLE: Impact Assessment o f  O i l  S p i l l s  on Marine & Estuarine B i r d  Populations 

It i s  wel l  known t h a t  o i l  i n  the marine environment k i l l s  .many organisms, the 
most obvious- being b i rds .  It i s  r e l a t i v e l y  easy t o  count numbers o f  o i l e d  
b i rds  washed up on beaches, however, assessing the actual impact o f  o i l - r e l a t e d  
m o r t a l i t y  on b i r d  populations has seldom been attempted i n  western North America. 
We propose t o  develop a model t o  determine the extent  t o  which s p i l l  ed o i l  , by 
d i r e c t l y  k i l l i n g  b i rds ,  present ly reduces the s ize  o r  b i r d  populations i n  the 

, 

Gulf of the Farallones and i t s  adjacent Ca l i f o rn i a  estuaries; The model could 
p red ic t  the po ten t ia l  changes on present m o r t a l i t y  ra tes caused by major o i l  



- 
TITLE: impact' Assessment of Oi 1 Spi 11 s on Marine & Estuarine Bird popul ations (Cont Id) 

s p i l l s  of magnitudes comparable to  those occurring.in the Gulf during 1937 and 1971. 
The model should provide a technique t o  assess o i l  sp i l l  impact on marine b i r d  
populations along the west coast. During the study each species' vulnerabi l i  ty . . 

to  o i l  s p i l l s  of different  magnitudes and a t  different loca l i t ies  will be investigated. 
We will  a lso examine the ab i l i ty  of the various'habitats within the study area ,to 
support different species and wi 11 identify those species whose popul a'ti,ons would 
l ikely be significantly depleted were the i r  habitat damaged by o i l  or . destroyed . by 
devel opment , 
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SOLAR-OTEC PROGRAM 



P r o j e c t  No. 

61 5 

Budget H i s t o r y  o f  Current P ro jec t s  i n  t he  OTEC Program 

Pro jec t  T i t l e  

Puerto Rico OTEC Studies 

Marine Ship Support 

P.I .  - 
CEER 
J. Gonzales 

CEER 
J. Gonzales 

Budget i n  $1 ,000 '~  

7 8 - 7 9 - 80 - 

43 
- 

Total  43 



SOLAR-OTEC PROGRAM 

ABSTRACTS OF INDIVIDUAL PROJECTS 

CONTRACTOR: Center f o r  Energy and Environmental. Research, Puer.to Rico 

PRINCIPAL INVESTIGATOR: J. Gonzales 

CONTRACT NO: HA 0203030 PROJECT NO: 00061 5 
L 

TITLE: Puerto Rico OTEC Studies 

This  program has been r e d i r e c t e d  t o  s tudy t h e  poss ib le  environmental e f f e c t s  of  
ocean thermal energy conversion p la t f o rm operat ions a t  a p o t e n t i a l  OTEC s i t e .  
The research cons i s t s  o f  a c h a r a c t e r i z a t i o n  o f  t he  marine ecosystem s t r u c t u r e  
a t  the  p o t e n t i a l  s i t e  and . w i t h i n  an area t h i r t y  mi les  downstream f rom t h e  s i t e .  , , \ 
The v e r t i c a l  phys ica l  s t r u c t u r e  o f  t h e  water,  s t r a t i f i e d  c u r r e n t  v e l d c i  t i e s  
and d i r e c t i o n s  , n u t r i e n t  d i s t r i b u t i o n s  , phytoplankton and zooplankton d i s t r i b u -  
t i o n s ,  community s t ruc tu re ,  photosynthe t ic  product ion,  and migr-at ion o f  zoopl ankton 
are  being measured. Seasonal changes i n  t he  s t r u c t u r e  o f  t h i s  t r o p i c a l  marine 
system are  a l s o  being determined. 

CONTRACTOR: Center f o r  Ene,rgy and Environmental Research, Puerto Rico 

PRINCIPAL IIiVESTIGATOR: J; Gonzales 

CONTRACT NO: HA 0203040 PROJECT NO: 001 326 
\ 

TITLE: Marine Ship Support 
\ 

The Marine Ecology research program requ i  res  a 1 arge oceanographic research 
vessel f o r  t he  major c ru i ses  t o  gather  base l ine  data, a f i x e d  work ing p l a t f o r m  

. a t  Punta Tuna f o r  f i x e d  s t a t i o n  observa t ion  and a sma l l e r  research vessel t o  
per form s h o r t  term experiments, to' suppor t  ,studi.es on t h e  work ing p l a t f o r m  
and t o  p rov ide  oppo r tun i t y  t o  check s p e c i f i c  observat ions a r i s i n g  from the  
c ru i ses  w i t h o u t  r e q u i r i n g  t h e  expense o f  t h e  l a r g e  vessel . The R/V Sultana 
prov ides the  l a t t e r  support  serv ices .  Subcontracts w i t h  o t h e r  sources w i l l  
p rov ide  t h e  work ing p l a t f o r m  and t h e  oceanographic vessel f o r  c ru ises .  
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NUCLEAR 

MARSHALL ISLANDS PROGRAM 



Cu.rrent Pro jec ts  0.f !!arskall I s  Program 

p r o j e c t  .No. P ro jec t  T i t l e  P.I. - 

661 Management of the  Mid-Pac i f i c  U. Hawaii 
Marine Laboratory, Enewetak E. Reese 
At01 1 , Marshal 1 I s  

Operation o f  LCU NVOO 
R. Ray 

1508 Biogeochemical Cycl ing o f  the  LLL 
Transuranics and Other V. Noshkin 
Radionucl ides in. t he  
b larshal l  I s  

1521 Hydrogeochemistry o f  Enewetak U. Hawaii 
At01 1 R. Buddemeier 

Narshal l  I s  radioecology Studies LLL 
' f o r  Dose Evaluat ion W. Robison 

Budget's i n  $1 ,000 '~  

78 - 79 - - 80 

2571 C i r c u l a t i o n  and Chemistry o f  U. Hawaii 50 - - 
the  Enewetak A t o l l  Lagoon S. Smith 

3329 Hydrogeochemistry of ~newetak  LLL . - 6 6 70 
R. Buddemeier - - - 

, 

Marine Por t i on  o f  Marshal l  I s l a n d  Budget 

TOTAL 1785 

670 



MARSHALL ISLANDS PROGRAM 

ABSTRACTS OF INDIVIDUAL PROJECTS 

CONTRACTOR: U n i v e r s i t y  o f  Hawai i , 

PRINCIPAL INVESTIGATOR: E. S. Reese 

CONTRACT NO: HA 0203040 PROJECT NO: 000661 

TJTLE: Mid-Paci f i  c Marine Laboratory 
, 

The M i  d-Paci f i c  Marine Laboratory operates t o  p rov ide  t h e  f a c i  1 i ti es and equip- 
ment requ i  r e d  t o  support  s c i e n t i  f i  c research i n  t h e  Marshal 1 I s 1  ands . Specia l  
emphasis i s  g iven t o  programs r e l a t e d  t o  t he  d i s t r i b u t i o n  o f  rad ionuc l  i des  and 
o t h e r  m a t e r i a l s  i n  an a t o l l  ecosystem, t he  c y c l i n g  o f  ma te r i a l s  through such 
a system, and t h e  poss ib le  i m p l i c a t i o n s  o f  these processes t o  man. 

CONTRACTOR: Nevada Operations O f f i c e  

PRINCIPAL INVESTIGATOR: R. Ray 

CONTRACT NO: HA 020304 . PROJECT NO: 001 168 

TITLE: Operat ion o f  LCU 

Ship suppor t  f o r  t he  Marshal l  I s lands  program i s  prov ided through c o n t r a c t  
w i t h  t he  Nevada Operations Of f i ce .  A f t e r  1979 funds f o r  s h i p  suppor t  
come o u t  o f  a d i f f e r e n t  p o r t i o n  o f  t h e  O f f i c e  o f  Environment budget. 



CONTRACTOR: Lawrence Livermore Laboratory 
, . 

, , . I !  . ' 
, 

PRINCIPAL INVESTIGATOR: V. Noshkin 
. 8 

., . 
CONTRACT NO: HA 020301 0 PROJECT NO: ' 001'508 "' 

TITLE: Biogecfkhemical Cycl i ng  of ~i-ansuranics and Other Radi bnucl f  des - i n t h e  
Marshal 1 I s1  ands . . 

. . . . 

A number o f  aqua t i c  environmental invest igat ions o f  the biogeochemi ca l  cyc l  i n g  
of radionucl ides a re  being conducted i n  the Marshall Is lands concentrat ing on 
B i k i n i  and Enewetak A t 0 1  1s. Marine studies include: inves t iga t ing  the, .methods 
and r a t e s  o f  remobi 1 i zing the transurani cs and other  r a d i  onucl ides from compo- 
nents o f  the lagoon environment t o  the lagoon water and then t o  the open.ocean; 
and measuri ng concentrat ions of radionucl  ides i n  d i f f e r e n t  t issues and. organs ; 
o f  marine species from the A t o l l  and developing models t o  p r e d i c t  f u tu re  leve ls  
expected i n  these organisms from d i f f e r e n t  sources. We pred ic ted and v e r i f i e d  
concentrat ions o f  plutonium and cesium 137 i n  f i s h  from the Ca l i f o rn ia  coastal 
environment, from other  A t o l l s  i n  the Pac i f i c ,  and from other  global  locat ions 
us ing models developed from data a t  Enewetak. We are evaluat ing the s igni f icance 
o f  p l u t o n i  um labeled marine par t i cu la tes  resuspended on the ocean-side ree f  a t  
the A t o l l s  and the processes r e d i s t r i b u t i n g  plutonium deposited t o  the deep 
ocean sediments dur ing the tes t ing  program. Groundwater studies a t  the At01 1s 
prov ide data to: 

Eva1 uate t ranspor t  mechani sms bnd cyc l  i,ng ra tes  o f  radionpcl i d e s  'between' 
te r res  tri a1 components and the aqua t i c  .environment, .. , , 

. . , . 
Assess the impact o f  s o i l  cleanup operations on the 'chemical and rad io-  
l o g i c a l  groundwater qua1 i ty, and 

Determine cor re la t ions  between radionucl  i de concentrat ions i n  the ground- 
water and various ed ib le  p l a n t  species a t  the A t o l l s .  

CONTRACTOR: Univers i ty  o f  Hawaii .  i .. , ,  . . 
2 '  , * ?< 

PRINCIPAL INVESTIGATOR: R. ~uddemei e r  ; 
I .  ' . .. .. . .\ . . 

. .. . .. , 
. . 

CONT'kACT NO: HA 020302 PROJECT r10: '1 521 . 

TITLE: Hydrogeochemistry o f  Enewetak A t o l l  

This study was t ransferred t o  the Lawrence Livermore Laboratory along w i th  
the t rans fe r  o f  the Pr inc ipa l  Invest igator .  Thus, the abstract  i s  given 
under Lawrence L i  vermore Pro ject  No. ,00329. 



CONTRACTOR: Lawrence L i  vermore Laboratory 

PRINCIPAL INVESTIGATOR: . W.. , ~ob is 'on , ' , 

CONTRACT 110: .HA 0203040 PROJECT NO: 001676 - 
I 

TITLE: Marshal 1 I s1  and Radioecology . . 

A program o f  radionucl i de  measurements i n  s o i l  , water and b io ta ,  radioecological 
t ranspor t  modeling, and dose evaluat ion i n  the Marshall Islands i s  designed t o  
f u l l  f i l l  the immediate object ives o f  (1 ) meeting present h igh p r i o r i t y  needs 
f o r  e f f e c t i v e  rehabi 1 i t a t i o n  o f  Enewetak At01 1 and (2)  supporting the ongoing 
evaluat ion a t  B i k i n i  A t o l l .  The long-term goal i s  t o  i d e n t i f y  the key parameters 
a f fec t ing  dose t o  man, t o  determine the residence t ime o f  key radionucl ides i n  
the a t o l l  environment, and t o  provide informat ion required f o r  implementation 
of resettlement and ' rehab i l i t a t ion  i n  both regions. Our program has the '  
fo l lowing spec i f i c  object ives : 

1. To'make measurements t h a t  w i l l  del ineate the ra tes o f  uptake, r e d i s t r i b u t i o n  
and removal o f  radionucl ides i n  the ecosystem, acd t o  develop o r  r e f i n e  the 

. concentrat ion factors f o r  the c r i t i c a l  radionucl ides, espec ia l ly  f o r  food 
species. 

2, To. develop f u r t he r  understanding o f  the cyc l ing  o f  radionucl ides i n  the 
t e r r e s t r i  a1 foodchai ns so 'as t o  der ive gui del i nes fo r  agr i  cu l  t u r a l  pract ices 
and agricultural development such t h a t  populat ion exposure v i a  t e r r e s t r i a l  
foods w i  11 be minimized. 

. I 

. CONTRACTOR: Un ivers i ty  o f  Hawai i 

PRINCIPAL INVESTIGATOR: S. Smith 

: CONTRACT NO: HA 020301 PROJECT NO: 2571 

TITLE: C i rcu la t ion  and Chemistry o f  the Enewetak At01 1 Lagoon 

 h he ob jec t i ve  i s .  t o  determine the physical c i r c u l a t i o n  o f  the Enewetak A t o l l  
lagoon and the f l  ux o f '  carbon, phosphorus 'and' n i t r a t e  across the at01 1 ' s  r ee f  

- f l a t s .  .A f i e l d  measurement program w i l l  be conducted o f  physical propert ies 
.. ,us ing current  meters and drogues and o f  selected n u t r i e n t  chemical propert ies 

by sampling and analysis. % 



CONTRACTOR: Lawrence Livermore Laboratory . . 
PRINCIPAL INVESTIGATOR: R. Buddemeier (formerly a t  Univ. .of H'awaii) 

8 

CONTRACT NO: H A  0203020 PROJECT NO: 003329 

-TITLE: Hydrogeochemistry of Enewetak . 
The primary area of emphasis i s  the  groundwater and i t s  in teract ion with the s o i i s ,  
t e r r e s t r i a l  vegetation and marine communities a t  Enewetak and ~i k i n i  Islands. 
The overall  technical approach taken i s  t o  develop a quant i ta t ive  model of t he  
physical and chemical dynamics of island groundwater bodies fo r  in tegrat ion w i t h  
the  radionuclide data produced by 'other tasks .  Specific experimental approaches 
i ncl ude : 1 ) physical analyses of groundwater bodies and recharge dynamics 
( r a i n f a l l ,  freshwater inventory, t i da l  responses and hydrolog'ic characteris . t ics 
of the  island medium); 2 )  chemical analyses designed t o  evaluate the freshwater 
inventory and persistence,  solut ion/precipi ta t ion phenomena i n  the  so i l  zone 
and the  aquifer ,  and t he  extent  of biological a1 tera t ion o f .  the soil-and ground 
water chemistry; and 3) t r a ce r  s tud ies ,  primarily u t i l  izing local excess 3-H 
(Tri t i  um) t o  provide independent estimates of - groundwater age, movement, and 
soi  1 fa1 lout  leaching. 
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Budget i n  $1 ,000 '~  
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9 34 

Pro jec t  T i t l e  
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nants 

S RL 
D. Hayes 
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Envi ronment 

LLL 
V. Noshkin 

North P a c i f i c  Disposal 
o f  High Level Rad-Wastes 

Transurani c Cycl i ng o f  
Windscale Wastes 

Sandia Corp. 
D. Anderson 

AN.L 
Nelson 

Radionucl ide Sources i n  t he  
Coastal Zone 

The I ron-55 Phenomenon PNL 
E. Crecel i u s  

' Marine Geochemistry Research U. o f  CA 
E. Goldberg 

Geochemical Behavior o f  
Uranium and Thor i  um Ser ies 
Nucl ides and o f  Plutonium 
i n  the  Gu l f  o f  Mexico 

Texas A&W U. 
FI. Sco t t  

Radioelement Studies i n  t he  
Ocean 

WHOI 
V. Bowen 
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WHOI 
D. Spencer 

The Fate o f  Nucl ides i n  
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Yale U. 
K. Turekian 

* D e a ~ r - i p t i o n  o f ,  t h i s  p r o j e c t  i n  Regional Marine Program, South A t l a n t i c  B iah t  
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H. Simpson 
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Choppi n 

Oregon s t .  U. Q 
T. Beasley 
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ABSTRACTS OF INDIVIDUAL PROJECTS 

CONTRACTOR: Lawrence Livermore Laboratory : 

PRINCIPAL INVESTIGATOR: V .  Noshkin 

CONTRACT NO: HA 0203010 PROJECT NO: 00934 

TITLE: Transuranic Marine Studies 

This i s  a cont inuing study on the d i s t r i b u t i o n  o f  90-Sr, 137-Cs, 238-Pu; 239-Pu, 
240-Pu, and 241 -Am i n  GEOSECS oceanic water columns . . Each o f  these radionucl ides 
has been introduced t o  the oceans as a r e s u l t  o f  atmospheric t e s t s - o f  nuclear d .  

explosives. I n  add i t i on  t o  prov id ing,base l ine data on the concentrations and 
d i s t r i b u t i o n s  on these long-1 i ved  rad io tox ic  po l lu tan ts  i n  the wor ld 's  ,oceans, 
the radionucl ides are valuable t racers  f o r  oceanic water movement, f o r  est imat ing 
the fl ux of pa r t i cu l a te  mater ia l  , f o r  assessing the sedimentation and removal 
ra tes  o f  chemical analogs, and f o r  revea l ing the net  f luxes o f  atmospherical ly 
del i ve red  po l lu tan ts  t o  .the sea surface. Emphasis i s  on p l  utonium .an'alyses because 
of the ongoing e f f o r t s  and ' i n t e res t s  i n  the geochemical behavior o f  t h i s  element 
i n  o ther  aquatic environments. One addi t iona l  purpose o f  t h i s  study, therefore, 
i s  t o  ascer ta in  how f a r  one can extrapolate the behavior o f  f a l l o u t  plutonium 
i n  the  wor ld 's  oceans t o  o ther  s i t es ,  such as coastal o r  of f -shore reactor  s i t e s .  
o r  the Marshall Islands which receive plutonium inputs from other  sources. 

CO!,!TRACTOR: Lawrence L i  vermore Laboratory 

PRINCIPAL INVESTIGATOR: V. Noshkin 

COi4YRACT NO: HA 020301 0 PROJECT NO: 001309 

TITLE: Radionucl ides i n  Coastal Environment 

The ob ject ives o f  t h i s  program are t o  conduct sound and p rac t i ca l  ecological  
research t o  a i d  i n  understanding how nucl ear - re la ted pol  1 utants a r i s i ng  from 
m u t l n e  releases o f  1 i q u i d  e f f l uen t s  from nuclear f a c i l  i t i e s ,  fa1 lou t ,  and 
resuspension processes are dispersed and concentrated i n  components o f  aquatic 
envi ronments . These invest igat ions provide a basis f o r  character iz ing the rates 
and mechanisms of the .various physical ,  chemical, and b i o l og i ca l  'processes t h a t  
con t ro l  the behavior o f  these po l  1 utants. For each po l  1 u tan t  , these envi ronmental 
studies consider:' (1) the r a t e  o f  i t s  release i n t o  the environment, (2)  i t s  
persistence i n  the environment, ( 3 )  the r a t e  o f  i t s  deplet ion and turnover from 
the environment, (4)  i t s  concentrat ion i n  aquatic compartments, and ( 5 )  i t s  
t o x i c i t y ,  both f o r  organisms and man, a t  l eve l s  found i n  the s p e c i f i c  environment. 



CONTKACTOR: Sandia Corporation 

PRINCIPAL INVESTIGATOR: D. Anderson 

CONTRACT 110: HA 0203010 PROJECT 140: 002221 

TITLE: North Pacific Disposal of High Level Rad-Wastes 

The broad objective of the seabed program i s  to  determine the technical feas ib i l i ty , .  
including the determination of environmental acceptabili ty and comparability, of 
control 1 ed emplacement of radioactive waste materials under the sediments of the 
deep ocean floor.  Sub-objecti ves include: a )  oceanographic investigations describe 
the modern ocean environment, determine present and past ra tes  of the natural ' 

processes' on and beneath the seafloor,  and characterize the environmental media 
which will in te rac t  with the wastes once emplaced, b) ef fec ts  investigations which 
will develop.understanding of the interactions of the natural systems w i t h  the 
wastes and the emplacement operation, c )  systems development engineering fo r  
transportation, handling and emplacement operational requirements and costs,  
d )  s i t e  selection and survey fo r  detailed information about the specif ic  s i t e s  of 
in te res t ,  e )  envi ronmental assessment t o  determi ne those operational safety and 
empl aced waste effects  on the envi ronment, f )  environmental impact definit ion which 
is  simply those special effects  of the operation and of the emplaced wastes on the . 
natural system in a fu l l  operational phase. These objectives are  being met. by 
working w i t h i n  the establ ished capabi l i t i e s  of several laboratories and oceanographic 
ins t i tu t ions  as well as several engineering firms. 

The Division of Ecological Research supported portion of the work, which i s  mostly 
conducted by Scri pps Ins t i tu te  of Oceanography, concerns ' the - respi rometry and micro- 
biology of deep ocean sediments, biological t ransfer  processes across the benthic 
boundary layer,  and biological transport.mechanisms i n  the water column. 

CONTRACTOR: Argonne National Laboratory 

PRINCIPAL INVESTIGATOR: Nelson 

CONTRACT NO: HA 0203010 PROJECT NO: 002521 

TITLE: Transurani c Cycl i ng of W i  ndscal e Wastes 

This program investigates processes which govern the ava i lab i l i ty  of transuranic 
elements fo r  accumulation by biota,  control t h e i r  retention in the water column, 
cause t h e i r  removal from the system e i the r  by sedimentation o r  transport  in 
water masses as suspended sediment, and determine the c r i t i c a l  pathways and dose ' 

t o  man as well as e f fec ts  on marine biota. These studies are  conducted in the I r i sh  
Sea, which receives wastes from the Windscale Reprocessing Plant, and where concen- 
t ra t ions of transuranic elements a re  therefore up t o  four orders of magnitude 
greater than the global average. I n i t i a l  resu l t s  indicate tha t  the majority of 
the plutonium in sea water close to  windscale i s  in t rue solution and i n  the V 
o r  VI oxidation s t a t e .  In the north sea the proportion of Pu as V o r  VI decreases 
and a signifcant fraction becomes associated w i t h  natural colloids.  There i s  
no evidence of a "colloidal" plutonium. In the sediments and on part iculates ,  
the plutonium i s  in the IV s t a t e .  



CONTRACTOR: Oak Ridge National Laboratory 

PRINCIPAL INVESTIGATOR: N. Cutshall 

CONTRACT NO: HA 0203010 PROJECT NO: 002528 

TITLE: Radionucl ide Sources in the Coastal Zone 

This program i s  designed to  investigate rates of t ransfer  of materials through 
the coastal nari ne environment. Ar t i f ic ia l  and natural radionucl i'des provide 
timyng tracers  of the t ransfer  processes. .By measuring the concentrations of 
radionycl ides in environmental components, the rates .  and routes by which 
pollutants are dispersed and moved across the coastal zone into the deep sea 
can be stimated. 

CONTRACTOR: Pacific Northwest Laboratory 

PRINCIPAL INVESTIGATOR: E. Crecel i us 
\ 

CONTRACT NO: HA 0203030 PROJECT NO: 003062 

TITLE: The Iron-55 Phenomenon 

The goal of t h i s  program i s  t o  provide an understanding of the importance of 
chemical form in the biogeochemical behavior of anthropogenic airborne metals 
added to the marine en ironment. We have learned over the l a s t  several years 
tha t  the radionucl ide ''FE enters the ocean with stratospheric fa1 lout debris 
in a chemical form tha t  i s  preferent ial ly  taken u by biota re la t ive  to  the s tab le  
fom i n  the ocean. T h i s  example shows how the co 7 ogical consequence of a 
contaminant i s  d i f f i c u l t  t o  predict unless the chemical forms are  known. We 
suspect that  other metals enriched i n  a i r  particulates by man's a c t i v i t i e s  will 
be fa? more biologically available than the same metals that  have been mobilized 
by natural processes. 

Duri.ng the  l a s t  year, the so1ubilitie.s of a dozen' elements in aerosols from 
d i  f.ferent geographical locations (Washington, Alaska, and Montana) were 
dete'rmined. Air f i l t e r  from the coastal s i t e  had high so lub i l i t i e s  of Na, 
Br, K and Cs; ref lect ing t h e i r  origin as sea s a l t .  The marine a.ir particulates 
also had higher sol 'ubi l i t ies  of Z n ,  Cr, Fe; Co and S C  than continental samples 
and raises  the question of the bioavai labi l i ty  of these metals. During the 
next year,  the chemical forms of several of the more soluble metals (Zn, Co 
and Cr,) will be determined. Plans and future research include the determination 
of chemical forms of soluble contaminants in coastal a i r  particulates and the 
r a t e  a t  which transformations in chemical form of the newly added contaminant 
occur a f t e r  mixing with sea water. The f inal  product or  use of th i s  program 
is i n  providing data on chemical forms t h a t  a re  vi ta l  to  predicting the bio- 
ava i lab i l i ty  of contaminants. 



CONTRACTOR: Univers i ty  o f  Cal i f o r n i  a -- Scripps 

PRINCIPAL INVESTIGATOR: E. Goldberg 

CONTRACT NO. HA .0203010 PROJECT NO: 006331 

TITLE: Marine Geochemistry Research 

The h i  s t o r y  o f  atmospheri c  fa1 l o u t  o f  t ransurani  cs (Pu-238, Pu-239+240, and 
Am-241) w i l l  be sought from the Greenland Glac ier  and from southern hemispheric, 
coastal marine sediments t o  .complement records from northern hemispheric coastal 
waters. The amount o f  transuranics t ha t  der ive from c rus ta l  mater ia ls  and are 
t ransported by winds and r i v e r s  a'nd those transuranics from s t ra tospher ic  
f a l l o u t  w i l l  be. compared i n  sediment columns. Also, invest igated are the 
chemical forms (dissolved, pa r t i cu l a te  o r  c o l l o i d a l  s ta te ;  charges on dissolved 
phases) o f  the t ransuranic nucl ides and o f  Pb-210, Po-210, U-238, and Th-238, 
and Th-232 i n  coastal marine waters. The sorpt ion o f  these nucl ides upon a 
va r i e t y  o f  s o l i d  phases (seaweeds, anion and ca t ion  exchange resins,  w i l l  be 
invest igated on the b a s i s ' o f  t h e i r  i s o e l e c t r i c  po in ts  and beta surface areas. 
F i na l l y ,  a low- level  beta counting system ( s c i n t i l l a t i o n  counter w i t h  two 
dectors  i n  coincidence w i t h  a an t i - co inc i  dence guard r i n g )  w i l l  be developed f o r  , 
the measurement o f  Pu-241 i n  sediment, water and b i o l og i ca l  samples from ocean 
sys tern. I 

CONTRACTOR: Texas A&M Uni vers i t y  

PRINCIPAL INVESTIGATOR: M. Scot t  

CONTRACT, NO : HA 020301 0 PROJECT NO: 006403 

TITLE: Geochemical Behavior o f  Uranium and Thorium Series Nuclides and o f  
Plutonium i n  the Gul f  o f  M e ~ i c o  ,*... 

The geochemistry o f  plutonium i n  the Gul f  o f  Mexico, and the fac to rs  c o n t r o l l i n g  
the behavior o f  uranium ser ies daughters i n  sea water - sediment in te rac t ions  
w i l l  be studied. Plutonium isotopes will be measured i n  both ox ic  and anoxic 
sediments i n  the Gul f  o f  Mexico and i n  suspended sediment from major r i v e r s  
emptying i n t o  the Gulf.  The measurements w i l l  be combined w i t h  Th228 and Po210 
sedimentation rates t o  provide an est imate o f  the f l u x  o f  Pu i n t o  the sediments. 
The in f luence o f  1 igand concentrations. on adsorption o f  Th and Ra onto c lay  w i l l '  
be measured experimental ly i n  the laboratory,  and a1 so assessed by measuring 
l i gand  and isotope concentrat ions i n  the pore waters o f  sediments o f  varying 
chemical envi ronmen t s  . 



CONTRACTOR: Woods Hole Oceanographic I n s t i t u t i o n  

PRINCIPAL INVESTIGATOR: V. Bowen 

CONTRACT NO: HA 0203010 PROJECT NO: 006423 

TITLE: Radioelement s tud ies  i n  t h e  Ocean 

A l ong  term study t o  l a y  t h e  bas i s  f o r  p r e d i c t i o n  o f  t he  movements, r a t e s  and 
fates o f  long 1  i v e d  a r t i f i c i a l  rad ionuc l  ides  in t roduced i n t o  marine environments;. 
t h i s  obv ious ly  requ i res  c l a r i f i c a t i o n  o f  the bas ic  geochemical and b i o l o g i  ca1 
processes i n  which they p a r t i c i p a t e .  Measurements a r e  made both  o f  so lub le  
t r a c e r s  l i k e  s t ron t i um 90 and cesium 127, and o f  l a r g e l y  p a r t i c u l a t e  t r a c e r s  
l i k e  i r o n  55 arid the  t ransu ran i c  nuc l ides .  Samples o f  water  ( a l l  depths),  
aerosols,  b i o t a  and sediments a r e  analyzed r o u t i n e l y  f o r  S r  90, Cs 137, Fe 55, 
Pu 238,239 and 240, and Am 241; i n  spec ia l  cases a l s o  f o r  Pu 241, Am 242M. Cm 242; 
Cm 244, and many others.  S tab le  element analyses a l s o  a r e  made by a  wide v a r i e t y '  
o f  techniques. A1 though most o f  s tudy r e f e r s  t o  fa1  l o u t  nuc l ides ,  waste d isposa l '  
s i t u a t i o n s  and experimental  t r a c e r  i n t r o d u c t i o n s  a re  a1 so s tud ied .  

CONTRACTOR: bloods Hole Oceanographic 1.ns.ti.tution 

PRINCIPAL 'INVESTIGATOR: D. 'spencer 

CONTRACT 140: HA 020301 0  PROJECT NO: 006427 

TITLE: D i s t r i b u t i o n  of Some Chemical ~ l e m e n t s  Between Dissolved and P a r t i t u l a t e  
Phases i n  the  Ocean 

Studies w i l l  be completed o f  t h e  c y c l i n g  o f  210-Po and 210-Pb i n  i n n e r  s h e l f  areas 
by examination o f  the  seasonal v a r i a t i o n s  i n  210-Po and 210-Pb concentrat ions and 
f l u x e s  i n  p a r t i c u l a t e  ma t te r  i n  t h e  G u l f  o f  Maine and complet ion o f  t h e  d isso lved 
and p a r t i c u l a t e  210-Pb and 210-Po analyses f rom samples i n  t h e  Nor th  Sea c o l l e c t e d  
d u r i n g  f l e x  76 experiment. The work w i l l  then extend t o  the  Outer Cont inenta l  
Shelf  o f f  t h e  New England Coast t o  examine t h e  deeRwate r / she l f  exchanges o f  
these isotopes.  



CONTRACTOR: Yale Univers i ty  

.'RINCIPAL INVESTIGATOR: K. Turekian 
t 

CONTRACT NO: HA 0203010 PROJECT NO: 00643Q 

TITLE: The Fate o f  Nuclides i n  Natural Water Systems 

Effor ts are concentrated on the behavior o f  natura l  and man-made radionucl ides 
and selected t race  metals i n  the coastal zone, I n  the water column Po-210, Pb-210, 
Th-229 and Th-234 and re la ted  nucl ides provide informat ion on the behavior o r  
reac t i ve  nucl ides, i nc lud ing  man-introduced po l lu tan ts .  The d i s t r i b u t i o n  OF 
Pb-210, Th-234, Be-7 and C-14 i n  the sediment p i l e  provides in format ion on 
sediment accumulation ra tes and the extent  and rates o f ' b i o l o g i c a l  and physical 
reworking. These resu l t s  can be appl ied t o  the understanding o f  the f a t e  o f  
plutonium and t race  metals i n  the coastal zone. The study o f  the atmospheric 
and r i v e r i n e  f luxes t o  the estuar ine environment w i l l  be continued. Although 
Long Is land  Sound and i t s  drainage basin ( and the New York B ight ) ,  i n  p a r t  
are major arenas o f  a c t i v i t y .  Work i n  o ther  areas i s  included as the need and 
opportuni ty ar ise.  

CONTRACTOR: Columbia Univers i ty  

- PRINCIPAL INVEST'IGATOR: H. Simpson 

CONTRACT NO: HA 0203010 PROJECT NO: 006855 

TITLE: P l  u ton i  um Cesi um and Urani um Series ~ a d i o n u c l  ides i n  the Hudson River 
Estuary and other  Environments 

Co l lec t ion  of sediment samples and 'water i n  the Hudson River estuary, w i l l  be 
continued and w i  11 be analyzed f o r  Co-137 ,. Cs-134 and Co-60 by d i r e c t  gamma 
counting and f o r  Pu-239,. 240 and Pu-238 by alpha counting. The purpose i s  
t o  describe the behavior o f  fa l l ou t -der i ved  plutonium i n  estuar ine sediments 
as a func t ion  o f  a number o f  environmental parameters, and t o  e x p l o i t  the 
reactor-release tag  o f  Hudson sediments as an i nd i ca to r  o f  the sediment t ranspor t  
and accumulation pat terns which con t ro l  the d i s t r i b u t i o n  o f  p l  u ton i  um i n  the 
sediments. Also, whether 'or  not  l oca l  transuranic. releases t o  the Hudson 
have occurred w i l l  be invest igated.  Measurement o f  o ther  transuranics w i l l  
begin on some o f  the Hudson samples, and on samples from near two o ther  nearby 
nuclear power plants.  A f i e l d  program w i l l  begin a t  two lakes t o  inves t iga te  
the geochemical behavior o f  fa1 l o u t  transuranics i n  k o  h i gh l y  unusual - envi ron- 
ments, and t o  explore the use o f  several o ther  chemical t racers  as ind ica to rs  
o f  hydrothermal and volcanic a c t i v i t y .  

As a r e s u l t  o f  these research a c t i v i t i e s ,  the Inves t iga to r  has been selected 
as a consul tant  f o r  In te rna t iona l  Atomic Energy Agency committeks on ocean 
waste disposal . i n  A t l a n t i c  and P a c i f i c  Oceans. 



,CONTRACTOR: Oregon State Un ive rs i t y  

PRINCIPAL INVESTIGATOR: T. Beasley . .. 

CONTRACT NO: 'HA 0203010 PROJECT NO: 007205 ' . 3 . . 
. .  . .  

TITLE: Cycl i n g  o f  Transuranic Radi onucl i des i n  the Columbia River 

Studies on the cyc l i ng  of t ransuranic radionucl ides i n  the Columbia River 
estuary and the North Pac i f ic  Ocean are being, i n i t i a t e d .  I n  addi t ion,  plans 

, a r e  t o  undertake invest igat ions of the b i o k i n e t i c  behavior o f  t ransuranic , 

; radionucl ide i n  selected fresh water and marine organisms. The proposed 
work involves the fo l low ing  three major a c t i v i t i e s :  (1) Characterize the , .  

,concentrat ions and d i s t r i b u t i o n s  o f  plutonium and americium. i n  the Col umb,ia 
River sediment system, (2)  Test the remobi l iza t ion hypothesis which evolved 
from 'V.T. Bowen's work t h a t  ind icates . the plutonium can move . ve r t i ca l l y .  
i n  the sediments over time, (3)  Control l e d  laboratory  experiments o f  uptake, 
loss  and t i ssue  d i s t r i bu t i ons  of.Pu-237 which has proved t o  be an exce l lent  
t r a c e r  and can qu ick ly  assess d i s t r i b u t i o n s  b.y standard'.Na1 (T I )  s c i n t i l l a t i o n  
techniques. 

CONTRACTOR: F lo r ida  State Un ive rs i t y  

PRINCIPAL IPiVESTIGATOR: ~ h b p p i  n 

CONTRACT NO: HA 0203010 PROJECT NO: 008133 

,TITLE: In tegrated Study of the Behavior of Transuranic Elements i n  the Marine 
Envi ronment 

.A1 though the radiochemistry of t ransuranic elements has been widely studied 
i n  .the laboratory  and numerous measurements made o f  t h e i r  d i s t r i b u t i o n  i n  
natura l  environments, i n s u f f i c i e n t  knowledge i s  present ly ava i lab le  t o  construct  
re1 i a b l e  p red j c t i ve  models of t h e i r  po ten t i a l  behavior i n .  the oceans. A new 
approach i s  proposed i n  which a researcher f a m i l i a r  w i t h  the chemistry o f  
t ransuranic elements .(Choppin) w i l l  work c lose ly  w i t h  a researcher f a m i l i a r  
w i t h  marine chemistry (l4orse) . Thi s approach w i l l  y.i e l  d rad i  ochemical data 
d i r e c t l y  appl icable t o  understanding the d i s t r i b u t i o n  and spec ia t ion o f  
t ransuranic elements i n  the marine environment. 

The basic p lan i s  t o  s t a r t  w i t h  a l i m i t e d  number o f  common sediment components 
(e.g., humic and , f u l v i c  acids and calcium carbonate) and determine what fac tors  
determine the p a r t i t i o n i n g  of-..transuranic elements among these components. 

The study w i l l  then proceed t o  " b u i l d  up" a acomprehensive se t  o f  data by studying 
o ther  common sediment components (e.g., c lays) .  From these data a p red i c t i ve  
c a p a b i l i t y  f o r  the behavior o f  t ransuran ic  elements i n  the marine environment 
should evol ve. 



CONTRACTOR: Oregon' State  ~ n i  versi ty 

PRINCIPAL INVESTIGATOR: T. Beasl ey 

CONTRACT NO: HA 0203010 PROJECT NO: 008134 

TITLE: Biogeochemical Studies of Technetium in Marine and Estuarine Ecosystems 

Technetium-99 is  a f iss ion product radionuclide produced i n  high yield i n  the 
thermal f iss ion of both 235-U and 239-Pu. As such, i t  i s  present i n  rather 
high concentrations i n  existing f iss ion product waste storage solutions, and 
will be produced i n  s ignif icant  quantit ies i n  plutonium f a s t  breeder reactors. 
Laboratory and f i e ld  experiments will be conducted on the behavior of technetium 
i n  marine and estuarine ecosystems to acquire basic information on the f a t e  
of t h i s  element once introduced into the environment. Studies will include 
food chain t ransfer  dynamics (phytopl ankton-zoopl ankton-macrozoopl ankton-fi sh) 
as well as uptake, loss and distribution in various t issues of marine organisms 
of commercial importance to  humans (shrimp, she l l f i sh ,  benthic f5shes). The 
importance of zooplankton metabol i c  ac t iv i ty  (fecal pel 1 e t  and moult production) 
as a mechanism fo r  the vertical transport of the element from the surface 
layers of the ocean t o  depth will be investigated. Finally, geochemical data 
will be obtained on the behavior of the element i n  seawater, sediments and a t  
freshwater-sal ine water interfaces.  
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Pro jec t  No. 

Budget H i  s to ry  o f  Current Pr0j .ec. t~ i n  Cool i ng Systems Proqram. 
,' 

Budget i n  $1,000'~ 

.Project T i t l e  - P.I. - 78 . - 79 - 80 

Thermal E f fec ts  Studies ORNL 
C. Coutant 310 . 308 303 

Coo I i n g  Systems ' ~ f f e c t s  E. I .  Dupont 202 21 2 '1 76 
L. T i l l y  

E f fec ts  of Energy Production 
- on the Functfon o f  the 

Aquatic Environment 

Cooli.ng System Pathogens 

Ecology of Subtropical Shal l  ow 
Water Environments 

E f f ec t  o f  Cyc l ic  Temperature 
on Marine Invertebrates 

Thermoregulation o f  F ish and ' 

Tur t les  i n  Thermal l y  Stressed 
Habi tats - 

E f fec ts  o f  Environmental 
Stresses on the Species 
Composition o f  Phytoplankton 

Impact o f  Thermal Loading and 
Other Water Qua1 i ty Parameters 
on the Epizoot io logy o f  
Aeromonas Hydrophila Infect ions 

- . o f  Centrarchids 

SREL 
M. Smith 

SREL 
C. Fliermans 

U. o f  'Miami 
J. Carpenter 

Duke U.. 
J. Costlow 

SUNY 
J. Spo t i l a  

WHO1 
J. Ryther 

Wake. Forest U,. ' 

G. Esch 

82 red i  rec ted 

89 89 

12 0 ' 

39 41 

\ 

102 111 



Cool i ng Systems Program - Cont ' d 

P r o j e c t  No. P r o j e c t  T i t l e  - P . I .  

721 5 Compara.tive Evaluat ion o f  PSEG, N.J. 
E f f e c t s  o f  Ozonated and C. Guerra 
Chlor inated Thermal Di  s- 

, charges .on 'Estuar ine and 
. Freshwater Organisms 

Fate  o f  Chlor ine in' Seawater Old Dominion U.  
G. Wong 0 3 9 



COOLING SYSTEMS PROGRAM 

ABSTRACTS OF INDIVIDUAL PROJECTS 

CONTRACTOR: Oak Ridge Nat iona l  Laboratory 
- y..:.: ' . - $. , ' 

PRINCIPAL INVESTIGATOR: C. C. Coutant 

.CONTRACT NO: HA 0203020 
:&, 1 n . - .  .- . 

PROJECT NO: 000609 

TITLE: . . Thermal E f f e c t s  Studies 

The program cons i s t s  o f  f o u r  tasks: ( 1  ) benth ic  species i n t e r a c t i o n s  w i t h  
predators;  ( 2 )  fo rage species i n t e r a c t i o n s  w i t h  predators;  ( 3 )  h a b i t a t  
s e l e c t i o n  by predators;  and ( 4 )  synthesis  and modeling. 

The' pr imary research s i t e  f o r  each o f  these f o u r  tasks i s  Watts Bar Reservoir ,  
Tennessee, accompanied by support ing l abo ra to ry  and pond experiments. The 
focus o f  each task i s '  two f o l d :  F i r s t ,  t o  i n v e s t i g a t e  the  behavior,  physiology, 
and dynamics o f  se lec ted  species w i t h i n  the benth ic ,  forage f i s h ,  and predatory 
fish'communi t i e s ,  and second, t o  i n v e s t i g a t e  the i n t e r a c t i o n s  and food-web 
re1  i t i o n s h i p s  among these th ree  t r o p h i c  l e v e l s  and o the r  components o f  the 
r e s e r v o i r  ecosys tem. C h a r a c t e r i s t i c s  o f  the  system t h a t  a re  sensi ti ve i n d i -  
ca to rs  o f  change due t o  a s t ress  w i l l  be sought as a means o f  mon i to r i ng  the  
pu lse  o f  the system. The long- term gener ic  goal i s  t o  ga in  an understanding 
o f  eco log i ca l  processes i n  southeastern r e s e r v o i r s  so as t o  b e t t e r  p r e d i c t  the  
environmental accep t a b i  1 i ty of var ious  energy sys tems on these r e s e r v o i r s  . 
CONTRACTOR: E. I. DuPont 

PRINCIPAL INVESTIGATOR: L. J. T i l l y  

CONTRACT NO: HA 0203020 PROJECT NO: 000669 

TITLE: Cool ing System E f f e c t s  

The o b j e c t i v e  of t h i s  t ask  i s  t o  understand power p l a n t  coo l i ng  system e f f e c t s  
on rep resen ta t i ve  aquat ic  ecosystems. Several d i f f e r e n t  aspects o f  c o o l i n g  
system opera t ion  a re  a v a i l a b l e  f o r  s tudy a t  the Savannah R ive r  P l a n t  (SRP). 
Aspects o f  the  r e c i r c u l a t o r y  c o o l i n g  process a r e  being examined us ing  the  Par 
Pond reac to r  c o o l i n g  r.eservoir  system and once-through c o o l i n g  systems have 
been' s tud ied  a t  the  Flowirig Streams Laboratory which i s  on the  P l a n t  s i t e .  

3: ' . 3 . ,, .. .- . . 
At:;..this s f  t e  s tud ies  have h i s t o r i c a l  l y  focused on -- i n  s i  t u  and 1 abora tory  exper i  - 
ments i les igned t o  measure responses o f  lower food cha in  organisms t o  thermal 
s t r e s s e ~ ' ~ a s s o c i a t e d  w i t h  cool  i n g  system opera t ion .  Thermal s tud ies  o f  t h i s  
type w i l l  be concluded i n  FY 1980 and emphasis w i l l  be s h i f t e d  t o  s tud ies  
dea l i ng  w f t h  b io fou l  i n g  i n  c o o l i n g  systems and the problems r e s u l t i n g  from 
c h l o r i n a t i o n  and o the r  an ti fou l  i ng procedures. The p r i n c i p a l  goal o f  the  
research f o r  FY 1981 and beyond w i l l  be t o  evaluate the  environmental impact 
o f  ch1orina.t ion used f o r  b i o f o u l i n g  c o n t r o l  i n  coo l i ng  systems a t  SRP and e l se -  
where and t o  develop an improved technology f o r  combatt ing b i o f o u l  i n g  problems 
w i  t h  l e s s  environmental e f f e c t s .  

A- 32 \ 



CONTRACTOR: Savannah R ive r  Ecology Laboratory (SREL) 

PRINCIPAL INVESTIGATOR: M. H. Smi  t h  . . 
, .  . 

CONTRACT NO: .HA 0203020 PROJECT NO: 001910 

TITLE: E f f e c t s  o f  Energy Product ion on the  Funct ion.  o f  the  .Aquat ic  Environment 

. . 
Energy development techno1 og i  es o r  i ndus tri a1 operat ions can cause environmental 
a1 t e r a t i  ons which s t ress  f u n c t i o n a l  parameters o f  aqua t i c  ecosys tems, i n c l u d i n g  . --,; 

those . re la ted  t o  physio logy o r  t o  popu la t ion  o r  communi ty dynamics. Because o f  , . 

t he  v a r i e t y  of l o c a l  hab i ta ts ,  t he  Savannah R ive r  P l a n t  (SRP) provides an oppor'- 
t u n i  ty unsurpassed i n  the  southeastern U.S. t o  assess the  impact o f  e n e r g y ~ o r  
i n d u s t r i a l  development on f u n c t i o n a l  aspects o f  the environment. I n  the  pas t  
SREL has examined e f fec ts  o f  thermal s t ress  and post-  thermal recovery p r i m a r i l y  
i n  the f i e l d ,  b u t  complemented t h i s  work w i t h  l abo ra to ry  experiments. Most o f  
the  s tud ies  have been a t  the  organism o r  popu la t ion  l e v e l ,  .a1 though t h e  examina- 

. . 
t i o n  o f  se lec ted community c h a r a c t e r i s t i c s  has a l so  been undertaken. W l  t h  the . . 

capabi 1 i ty o f  d i v e r t i n g  and c o n t r o l  1 i n g  the  temperature and e f f l u e n t  f l o w  f rom 
a r e a c t o r  i n t o  an otherwise n a t u r a l  stream h a b i t a t  (Castor Creek), the  under- 
s tand ing  of ecosystem vulnerabi  1 i ty w i  11 be. g r e a t l y  enhanced and popu la t ion  
s tud ies  w i  11 be strengthened through f i e l d  experimentat ion. Th is  p r o j e c t  w i  11 . . , . 
g r e a t l y  augment the  present  c a p a b i l i t y  f o r  eco log ica l  s tudfes o f  the  responses 
t o  s t ress  i n  aquat ic  systems. 

CONTRACTOR: Savannah River  Laboratory 

PRINICPAL INVESTIGATOR: R. F a l l o n  

CONTRACT NO: HA 0203020 PROJECT NO: 003186 . . 

TITLE: Cool ing System Pathogens 
. . 

The ob j e c  ti ve o f  the  m i  c rob i  a1 pathogen study i n  -sou theas t e r n  cool  i ng sys tems 
i s  t o  determine t h e  impact o f  f o s s i l  and nuc lear  fue led  e l e c t r i c a l  generat ing 
f a c i l i t i e s  on the  popu la t ion  densi ty ,  d i s t r i b u t i o n ,  s u r v i v a l  and i n  s i t u  
physio logy o f  a v a r i e t y  o f  human pathogens i n  waters downstream from the 
cool  i ng sys tem. Previous' research i n  a 20-year cool  i na r e s e r v o i r ,  Par pond , 
has demonstrated t h a t  the  s u r v i v a l  and growth o f  spec iF ic  pathogenic micro-  
organisms a re  enhanced by coo l i ng  system operat ion.  Present s tud ies  focus 
on d e f i n i n g  the  types o f  m i c r o b i a l  pathogens associated w i t h  southeastern 
coo l i ng  systems and the  adapt ion o f  s p e c i f i c  b a c t e r i a l ,  fungal  and protozoan 
pa thogens t o  i n  s i  t u  condi ti ons . Studies i n c l  ude s e l e c t i o n  o f  s p e c i f i c  s tudy 
s i t e s ,  i d e n t i f i c a t i o n  o f  the pathogenic m i c r o b i a l  populat ions and sensi t i v i  ty 
o f  b a c t e r i a l  i s o l a t e s  t o  se lec ted a n t i b i o t i c s .  The study provides guidance 

... . 
f o r  the  proper use o f  waters associated w i  th power p l a n t  cool  i n g  sys tems i n  
the  southeast. 



CONTRACTOR: Un ivers i  ty o f  Miami 

PRINCIPAL INVESTIGATOR: J. H. Carpenter 

CONTRACT NO: HA 0203020 PROJECT NO: 006371 
.. .. 

TITLE: Ecology of Subtropical  Sha l l  ow Water Environments 

The chemistry and t o x i c i t y  o f  ox idants,  such as copper and ch lo r ine ,  added t o  
seawater i s  s t r o n g l y  a f f e c t e d  by i n t e r a c t i o n s .  w i  t h  na tu ra l  l y  occu r r i ng  d i  ssol'ved 
organic mat ter .  The o b j e c t i v e  of t h i s  p r o j e c t  i s  development of procedures 
f o r  assessment o f  . t h e  che la t i on  capac i ty  o f  sea water, d e f i n i t i o n  o f  the  
v a r i a b i l i t y  of che la t i on  capac i ty  i n  d i f f e r e n t  water masses, and p a r t i a l  charac- 
t e r i  za t i on  o f  the  under ly ing  s t r u c t u r a l  p roper t i es .  

, * 

CONTRACTOR: Duke Uni ve rs i  t y  

PRINCIPAL INVESTIGATOR: J. Costlow 

CONTRACT NO: HA 0203020 PROJECT NO: 006637 

TITLE: E f f e c t  o f  Cycl i c  Temperature on Marine Inver tebra tes  

This research inc ludes a more extensive i n v e s t i g a t i o n  o f  the  e f f e c t s  o f  c y c l i c  
temperatures on the  l a r v a l  development o f  es tuar ine  and s h e l f  species o f  t he  
th ree major groups o f  inver tebra tes .  I n  essence the work e n t a i l s :  ( 1  ) examina- 
t i o n  o f  t he  r e l a t i v e  r o l e s  o f  the  temperature cyc le  cons t i t uen ts :  i .e. ,  r a t e  
of increase, r a t e  o f  decrease, p e r i o d  o f  t ime a t  the maximum temperature, and 
pe r iod  o f  t ime a t  t he  minimum temperature; (2 )  expanding the use o f  t he  c y c l i c  
temperatures t o  cover a more complete range o f  temperature as found w i t h i n  
the  n a t u r a l  environment; ( 3 )  f u r t h e r  examination o f  the  response o f  l a rvae  t o  
c y c l  i c temperatures a t  the  metabol i c and biochemical 1 eve1 s ; (4) f u r t h e r  devel op- 
i n g  and r e f  i n i n g  the  concept o f  " i n teg ra ted  thermal experience; " and ( 5 )  f u r t h e r  
s tud ies  on the i n t e r a c t i o n  between c y c l  i c  temperatures and " a r t i f i c i a l  " envi ron-  
mental- f a c t o r s  w i  t h i n  the  es tua r ine  and coasta l  environments. 



t 

CONTRACTOR: S ta te  U n i v e r s i t y  o f  New York 

PRINCIPAL INVESTIGATOR: J. S p o t i l a  
" L 

CONTRACT NO: HA 0203020 PROJECT NO: 006796 

TITLE: Thermoregulation o f  F i sh  and Tur t l es  i n  Thermally Stressed Hab i ta ts  

The o b j e c t i v e  of the proposed research i s  t o  determine q u a n t i t a t i v e l y  some of 
the  mechanisms by which l a r g e  ectotherms a d j u s t  t o  thermal s t ress  i n  t h e i r  
na tu ra l  env.i ronment. Mathematical ana lys is  has es tab l  ished a f i r m  base f o r  
l abo ra to ry  and f i e l d  s tud ies  on the  thermal r e l a t i o n s  o f  l a r g e  ectotherms. 
Heat energy budgets and c l  imate spaces have been conpl eted and tes ted fo r  
a1 1 i g a t o r s  and t u r t l e s .  The scope o f  the proposed techn ica l  program cons is ts  
o f  a c o n t i  nuat ion  o f  s tud ies  o f  the  b iophys ica l  and temperature re1  a t i onsh ips  
o f  1 arge ectotherms w i  t h  t h e i r  aquat ic  environment. A t t e n t i o n  focuses on 1 arge , 
t u r t l e s  and l a r g e  f i s h .  A t ime dependent mathematical model i s  being developed ' 
t o  p r e d i c t  t h e  body temperature o f  a f i s h  and wi 11 be tes ted i n  the  l abo ra to ry  
and the  f i e l d .  Phys io log ica l  and behaviora l  adjustments o f  t u r t l e s  t o  thermal 
s t ress  produced by r e a c t o r  e f f l u e n t s  i s  being s tud ied i n  the  l abo ra to ry  and i n  
the  f i e l d  a t  the  Savannah River  Ecology Laboratory. 

CONTRACTOR: Woods, Hol e Oceanographic I n s t i  t u t i o n  

PRINCIPAL INVESTIGATOR: J. H. Ryther ' 

CONTRACT NO: HA .0203020 . PROJECT NO: 006848 
. ' 9  

TITLE : E f f e c t s  o f  ~ n v i  ronment'al Stresses on  the Species Composi t i q n  o f  
Phytoplankton 

. . . . .  . . .  

. . 
Th is  resear.ch i ~ v o l v e s  a c o n t i  nuat ion  o f  the bioassay work t h a t  has been i n  
progress fo r  the pas t  two years t o  determine the  impact o f  power p l a n t  c h l o r i -  
nakion prpct i lce on marine b io ta ,  . p a r t i c u l a r l y  the  plankton. The work invo lves  
s i x  study areas; ( 1 )  c h l o r i n e  chemistry  i n  seawater, (2.) zooplankton and f i s h  
s tud ies  i n c l u d i n g  standard bioassays and the  e f f e c t s  o f  sub le tha l  exposure, 
(3 )  phytoplankton s tud ies  i n  cont inuous c u l  tures, ( 4 )  f i e l d  s tud ies  a t  l o c a l  
power p lan ts ,  (5.) work on macrophytes, and (5 )  simulated power p l a n t  s tud ies  
t o  determine the  minimum c h l o r i n e  doses necessary . to  prevent  b i o f o u l i n g .  



CONTRACTOR: Wake Fores t  Uni vers i tyl 

PRINCIPAL INVESTIGATOR: G. W. Esch 

CONTRACT'NO: HA 0203020 PROJECT NO: 007058 

TITLE: Impact o f  Thermal Loading and Other Water Q u a l i t y  Parameters on the  
Ep izoot io logy  o f  Aeromonas hydrophi la i n f e c t i o n s  o f  Centrarchids 

Studies are  being conducted on the  ep i  z o o t i o l  ogy o f  Aeromonas .and Epis t y l . i s  
i n  largemouth bass i n  Par Pond, Aiken, South Carol ina.  An e f f o r t  w i l l  be made 
t o  assess the impact o f  thermal e f f l u e n t ,  d isso lved oxygen, organic load ing 
and o the r  water q u a l i t y  parameters, on the nature  and course o f  the disease 
produced by these organisms i n  largemouth bass. The serotypes o f  sever21 
s t r a i n s  o f  Aeromonas, i s o l a t e d  from diseased f i s h ,  w i l l  be compared w i t h  
those i s o l a t e d  from the.water  column. Body cond i t i on  o f  i n f e c t e d  and non- 
i n f e c t e d  bass w i l l  be compared w i t h  several b lood parameters, i n c l u d i n g '  
sodium, potassium, i ron ,  t o t a l  i r on -b ind ing  capac i ty  and thyroxine.  . Anti-. 
body ti t e r s  o f  i n f e c t e d  and un in fec ted bass from thermal and ambient l oca t ions '  
w i l l  be compared on a seasonal basis. I t  i s  hoped t h a t  the r e s u l t s  from these 
s tud ies  w i  11 u l  t i m a t e l y  a1 low p r e d i c t i o n  o f  ep i  zoo t i c  outbreaks i n  r e s e r v o i r s  
i n  the  southeastern U.S. o r  prevent  such outbreaks from occurr ing.  

CONTRACTOR: Pub l ic  Serv ice E l e c t r i c  and Gas o f  New Jersey 

PRINCIPAL INVESTIGATOR: C. R. Guerra 

CONTRACT NO: HA oz03020 PROJECT 140: 00721 5 

TITLE: Comparative Eva luat ion  o f  E f f e c t s  o f  Ozonated and Chlor inated Thermal 
Di  scharges on Estuar ine and Freshwater Organi sms 

A comparative study o f  the  e f fec ts  o f  ozonated versus ch lo r ina ted  e f f l u e n t s  
on f i s h  metabolism has been completed a t  a generat ing s t a t i o n  on brack ish  
water i n  Bergen, New Jersey. The t e s t i n g  equipment has been moved t o  Mercer . 
Generating S t a t i o n  on the  Delaware R iver  f o r  s i m i l a r  s tud ies  on f reshwater  . 

species. A f i n a l  eva lua t ion  of the  u t i l i t y  o f  ozonation as an. a1 te rna te  t o  
c h l o r i n e  f o r  condenser f o u l i n g  c o n t r o l  should be a v a i l a b l e  a t  t he  end o f  FY 80 
a t  which t ime DOE support w i l l  terminate. Ea r l y  r e s u l t s  have been encouraging. 



CONTRACTOR: Old Dominion U n i v e r s i t y  

PRINCIPAL INVESTIGATOR: G. T. F. Wcng 

CONTRACT NO: HA 0203010 PROJECT NO: 00761 6  

TITLE: Fate o f  Ch lor ine  i n  Seawater 

The goal o f  t h i s  p r o j e c t  i s  t o  i d e n t i f y  the  b ip roducts  from c h l o r i n a t i o n  and 
t o  es t imate  t h e i r  r a t e s  o f  fo rmat ion  du r ing  the  c h l o r i n a t i o n  o f  seawater. As 
an i n i t i a l  step, the e f f e c t s  o f  bromide i o n  concent ra t ion  temperature, and 
s u n l i g h t  on the r a t e  o f  " c h l o r i n e "  consumption w i l l  be fo f lowed by th ree  
methods: an amperometric t i t r a t i o n  w i t h  phenyl arsene ox ide a t  pH 4  f o r  
hypoha l i tes ;  an iodomet r ic  t i t r a t i o n  w i t h  sodium t h i o s u l f a t e  a t  pH 1.4 f o r  
hypoha l i tes  and some halates'; and UV spectroscopy. 

The f i r s t  two a n a l y t i c a l  methods w i l l  y i e l d  i n fo rma t ion  on abso lu te  concentra- , 

t i o n s  w h i l e  the  t h i r d ;  approach may g i v e  some c lues  t o  the  i d e n t i f y  o f  t h e  b i -  
products. 
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MULTITECHNOLOGY-ENVIRON14ENTAL BASE 

REGIONAL MARINE PROGRAMS 

NORTHEAST REGION 



Budget H i s t o r y  o f  Current  Pro jec ts  i n  the Northeast Regional Program 

P r o j e c t  No. P r o j e c t  T i  tl e 

An Inner  She l f  Sediment 
Transport Experiment, 
Coastal Long I s land  

Coastal She l f  Transport  and 
D i f f u s i o n  

Food Chain Dynamics and Fish 
Morta l  i ty 

Coastal Shel f P r o d u c t i v i t y  

Budget' i n  $1,000 ' s  
7 8 7 9 80 

NOAA 
C. S w i f t  150 

f 

BNL 
T. Hopkins 454 

BNL 
?1. Dagg 377 

BNL 
P. Fa1 kowski 426 

1538 
. .  - 

Coastal Oceanography Ship BNL 
Charter T. Whi t ledge 200 21 0 225 

P 2546 M i  d-At1 a n t i  c  B igh t  Coordinat ion BNL 
P 
0 

B. Manowi t z  25 25 40 

2620 Ecosys'tems Anal ys i s BNL 
A. T ing le  95 87 85 

Transport and Transfer  Rate Columbia U. , 

i n  Waters o f  the Cont inenta l  P. Biscaye 421 488 459 
Shel f 

Coastal She1 f *Transport  and WHO1 
D i f f u s i o n  G. Csanady 0 174 172 

TOTAL 21 48 2258 21 06 



NORTHEAST REGI.ONAL PROGRAM 

ABSTRACTS OF INDIVIDUAL PROJECTS 

CONTRACTOR: U. S. Department o f  Commerce, NOAA 

:NCIPAL INVESTIGATOR: 1). S w i  ft 

CONTRACT NO. - HA: 0203030 PROJECT NO: 000737 

TITLE: An Inne r  She l f  Sediment Transport Experiment, Coastal Long I s l a n d  

The goal o f  t he  i n s t e p  program i s  t o  reso lve  the  p a t t e r n  ( r a t e s  and d i r e c t i o n s )  o f  
sediment erosion, t ranspor ta t ion ,  and depos i t ion  on the  i n n e r  con t inen ta l  she l f  o f f  
Long Is land,  and t o  assess the  ex ten t  t o  which t h i s  sediment t ranspor t  system bears 
contaminants from human a c t i v i t y  . The i n s t e p  sediment t r a n s p o r t  program inc ludes 
an ins t rumenta t ion  and data ana lys is  work u n i t .  A concen t ra t i on -ve loc i t y  probe 
(CV probe) measures sediment f l u x  100 cm o f f  the  bottom. A  bottom concentrat ion-  
v e l o c i t y  (BCV probe) measures sediment f l u x  p r o f i l e s  between o  and 100 cm o f f .  t h e  
bottom. I n  the  suspended mat ter  work u n i t ,  suspended mat te r  concentrat ions w i l l  
be c o r r e l a t e d  w i t h  near bottom f l u i d  motions by means o f  CV probes. I n  the  bottom 
eros ion and depos i t ion  work u n i t ,  f l u x  through and a long the  water-sediment i n t e r -  
face w i l l  be measured w i t h  BCV probes. The bottom c h a r a c t e r i z a t i o n  work u n i t  
supports the  sediment t ranspor t  work u n i t s  by gather ing  data on bottom c h a r a c t e r i s t i c s .  

CONTRACTOR : Brookhaven Nat ional  Laboratory 

PRINCIPAL INVESTIGATOR: T. Hopki ns 

CONTRACT NO. - HA: 0203030 PROJECT NO: 000913 

TITLE: Coastal She l f  Transport and D i f f u s i o n  

The goal o f  the p r o j e c t  i s  t o  understand. the  processes o f  t r a n s p o r t  and d i f f u s i o n  
' as they re1 a te  t o  the  poss ib le  envi  ronmental e f f e c t s  o f  energy-re1 a ted a c t i  v i  t i e s  

i n  the  M id -A t lan t i c  Cont inenta l  S h e l f  (MACS) Region. These processes must be 
understood because o f  t h e i r  d i r e c t  e f f e c t  upon the  movement o f  po l  1  u tants  and o t h e r  
ma te r ia l s  and because o f  the  impor tant  r o l e  o f  c i r c u l a t i o n  processes i n  the  dynamics 
o f  s h e l f  ecosystems. I n i t i a l  phys ica l  s tud ies  have emphasized the  coasta l  boundary 
reg ion w h i l e  future s tud ies  w i l l  a l so  i nc lude  processes on the  MACS proper and 
w i t h i n  the  shelf-edge f r o n t a l  reg ion o f  h i g h  b i o l o g i c a l  p r o d u c t i v i t y .  The core o f  
the  f i e l d  program i s  a  " s ta te -o f - the -a r t "  automated phys ica l  oceanographic data 
co l  1  e c t i o n  and te lemetry sys tern (PODCATS) which was developed and tes ted  i n  
cooperat ion w i t h  BNL's ins t rumenta t ion  and Atmospheric Sc iences.D iv is ions  and 
Woods Hole Oceanographic I n s t i t u t i o n  (WHOI). The t r a n s p o r t  and d i f f u s i o n  p r o j e c t  
i s - a n  i n t e g r a l  p a r t  of the  t o t a l  mu1 t i d i  s c i  p l  i n a r y  program w i t h i n  the  Oceanographic 
Sciences D i  v i s ion .  It i s  coordinated w i  t h  the  s tud ies  o f  s  he1 f p roduc t i  v i  t y  , . 
food-chai n  dynamics, 1  a rva l  f i s h ,  and ecosystems ana lys is .  



CONTRACTOR: Brookhaven National Laboratory 

PRINCIPAL INVESTIGATOR: M. J .  Dagg 

CONTRACT NO. - HA: 0203030 PROJECT NO: 001303 

TITLE: Food Chain Dynamics and Fish Mortal i ty 

The goal of this program i s  an .understanding of coastal  trophic-dynamics , as 
affected by natural  s t imul i  and anthropogenic perturbations.  T h i s  knowledge 
includes the  responses oflplanktonic populations t o  natural  and man-caused events 
and the  ult imate e f f e c t s  of these events on the  t r a n s f e r  of energy between t rophic  
1 eve1 s .  Continental -she1 f waters a r e  subject  t o  dai l y  , weekly and seasonal 
s t imul i  and may be subject  t o  high-amplitude perturbations i n  t he  fu ture ,  such as  
offshore nuclear reactors  and o i l  f i e l d s .  F i s h  larvae and zooplankton a r e  components 
of the  coastal  ecosystem extremely vulnerable t o  damage by entrainment i n  heat exchangers, 
by o i l  pol lut ion,  and by c r i t i c a l  l imi ta t ion  of food supply. Mesoscale seasonal 
and geographical var ia t ions  i n  coastal  ecosystems a re  now reasonably well described, 
but t he  small-scale and short-term processes which appear t o  immediately control 
community s t ruc tu r e  and dynamics remain poorly understood. An understanding' of 
these  processes requires an in tegrated f i e l d  program encompassing physical parameters, 
phytoplankton production and physiology, zooplankton and ichthyoplankton behavior, 
growth, and survival ,  and nu t r ien t  regeneration by bacter ia  and the  higher t rophic  
levels .  Intensive ecosystem s tudies  of a var ie ty  of coastal  hab i ta t s  coordinated 
with laboratory experimentation will provide the  basis  f o r  predic t ive  models and 
t he  evaluation of potential  e f f e c t s  of human a c t i v i t i e s  i n  the  coastal  environment. 

CONTRACTOR : Brookhaven National Laboratory 

PRINCIPAL INVESTIGATOR: P.  Falkowski 

CONTRACT NO. - HA: 0203030 PROJECT NO: 001370 

TITLE: Coastal She1.f Productivity 

The primary production and u t i l i z a t i o n  program i s  designed t o  provide basic 
quanti t a t i  ve information on the primary producers and the  predominant herbivorous 
zooplankton t h a t  can be d i r ec t l y  re la ted  t o  the dynamics of the New York Bight 
eocsystem. Such information is necessary i n  order t o  understand the  regulating 
and control 1 i ng fac tors  f o r  primary and secondary productivity i n  the coastal  
she l f  waters and the mechanisms by which the  s i gn i f i c an t  fac to rs  work i n  the 
ecosystem. Without this understanding, the assessment and prediction of the  
e f f ec t s  of energy-related a c t i v i t i e s  on the  continental  she l f  wi 11 not be 
possible.  Basic information on the e f fec t s  of l i g h t  (qua l i ty  and quant i ty)  and 
nu t r ien t s  on phytoplankton growth ult imately can r e l a t e  t o  the s t ruc tu r e  and 
function of phytoplankton comnuni t i  es  . The disrupt ion of t i  m i  ng and composition 
of the primary producers by energy-re1 a ted per turbat i  ons woul d have e f f ec t s  on 
the s t ruc tu r e  and function of zooplankton communities. The mechanisms f o r  t h i s  
response can a l so  be p a r t i a l l y  evaluated i n  laboratory s i t ua t i ons .  To r e l a t e  
laboratory-derived information t o  the  ocean, i t i s  necessary t o  use temporal 
and spa t i  a1 sca les  re levant  t o  the  phytoplankton and zoopl ankton. The system 
selected i s  oriented around this approach. Biological instrumentation i s  ' being 
developed t h a t  ul t imately wi l l  permit continuous, real-time evaluation of 
s i gn i f i c an t  variables.  



CONTRACTOR: Brookhaven i l a t i ona l  Laboratory 

PRINCIPAL INVESTIGATOR: T. Whitledge 

CONTRACT NO. HA 920304 PROJECT NO. 001538 

,,TLE: Coastal Oceanography Ship Charter  

Research vessels a re  requ i red  f o r  mu1 t i d i s c i p l  i n a r y  s tud ies  o f  coas ta l  ocean- 
graphy a t  Brookhaven Nat ional  Laboratory (BNL) . This research inc ludes  p r o j e c t s  
on ecosystems ana lys is ,  pr imary p r o d u c t i v i t y  and u t i  1  i z a t i  on, food cha in  dynamics, 
l a r v a l  f i s h ,  coasta l  t r anspor t  and d i f f u s i o n ,  and M id -A t l an t i c  B i g h t  coord ina t ion .  
The c lose ly -assoc ia ted  coasta l  meteorology and ins t rumenta t ion  development programs 
a1 so r e q u i r e  vessel support.  Vessel requ i  rements a re  based on the  nature,  1 ocat ion ,  
and t i m i n g  o f  t h e  s c i e n t i f i c  work t o  be c0nducte.d. S h e l f  and shel f -break b i o l o g i c a l  
process c ru i ses  i n v o l v e  t h e  i n v e s t i g a t i o n  o f  b i o l o g i c a l ,  chemical, and phys i ca l  
phenomena and r e q u i r e  cooperat ive e f f o r t  among s c i e n t i s t s  represent ing  t h e  several  
d i s c i p l i n e s .  The r e s u l t i n g  need f o r  a l a r g e  s c i e n t i f i c  complement together  w i t h  
a usable oceanographic p l a t f o r m  du r ing  adverse cond i t i ons  genera l l y  leads t o  
the  requirement f o r  one o r  more l a r g e  vessels. The we1 1-equipped major vessels 
o f  t he  U n i v e r s i t y  Nat iona l  Oceanographic Laboratory System (UNOLS) meet these 
requirements ,and have been very e f f e c t i v e l y  u t i  1  ized; I n  add i t i on ,  coopera t ive  
use o f  Nat iona l  Oceanic and Atmospheric Agency (NOAA) vessels has proved t o  be feas ib le  :\ 
and advantageous t o  both agencies. Vessels a r e  a l so  requ i red  f o r  inshore  b i o l o g i c a l  
process i n v e s t i g a t i o n s  and phys ica l  oceanography c ru i ses  associated w i t h  t h e  . $  
mesoscal e experiments (MESEX) and nearshore meteor01 ogy f i e l d  work i n  support 
o f  the  coas ta l  meteorology program. These operat ions a re  c a r r i e d  o u t  by the  
BNL-operated LCM and R/V  Cobol t p lus  the  c h a r t e r  o f  o t h e r  smal l  research vessels. 
Charter  o f  t he  LCU operated by the  U.S. Naval Underwater Systems Center has 
prov ided an e f f e c t i v e  support f o r  t h e  current-meter ,and f luorometer  buoy programs. 

- 
CO?ITRACTOR: Brookhaven Nat ional  Laboratory 1 

PRINCIPAL INVESTIGATOR: B. Manowi t z  

CONTRACT NO: HA 0203040 PROJECT NO: 002546 

TITLE: M i d - A t l a n t i c  B i g h t  Coordinat ion 

The Department o f  Energy (DOE)-funded oceanographic programs i n  th.e nor theas tern  
Un i ted  States i nc lude  a d i ve rse  a r ray  o f  f a c i l i t i e s ,  t a l e n t s ,  and research 
ob jec t i ves ,  and a re  l oca ted  a t  geographical ly-d ispersed l a b o r a t o r i e s  and u n i v e r s i t i e s .  
The environments under s tudy range 'from t h e  open ocean, con t i nen ta l  s lope and shel f ,  
es tuar ies ,  bays and coas ta l  lagoons, t o  t he  i n t e r t i d a l  zone, w i t h  p a r t i c u l a r  
s t reng th  i n  t he  study o f  es tua r ine  and s h e l f  ecosystems. The e x p e r t i s e  and c u r r e n t  
research o f  t h e  i n v e s t i g a t o r s  i n c l  ude phys ica l  , chemical , and geo log ica l  oceanography, 
several  spec ia l  t i e s  w i t h i n  b i o l o g i c a l  oceanography, and ecosystems ana lys is ,  w i t h  
emphasis on the  s h e l f  and es tua r ine  systems. I n  o rde r  t o  maximize the  usable 
ou tput  from these programs, a h igh  degree o f  coo rd ina t i on -and  conununication among 
t h e  DOE i n v e s t i g a t o r s  and w i t h  o t h e r  Federal ly- funded programs i n  t h e  nor theas t  
i s  des i rab le .  Using th ree  types o f  meetings as pr imary mechanisms, Brookhaven 
Nat ional  Laboratory (BNL) encourages . b e t t e r  i n fo rma t ion  exchange and l i a i s o n  
amon.g t h e  nor theas t  DOE con t rac to rs .  These meetings i nc1,ude: (1 ) annual program 

?vie'w meetings among t h i s  e n t i r e  group o f  cont rac tors ,  ( 2 )  meet in s  and/or 
experiments f o r  t h e  in tercompar i  son o f  methods and inst ruments,  (37 meetings 
on s i n g l e  t o p i c s  o f  t i m e l y  nature.  Reports f rom these meetings are  vade 
ava i  1 ab le  t o  DOE f o r  t he  p e r i o d i c  reeva lua t i on  o f  program goals, de f ic ienc ies ,  
and accompl ishments. A-43 



CONTRACTOR: Brookhaven l i a t i ona l  Laboratory : 

PRINCIPAL INVESTIGATOR: A. G. T ing le  
' .. 

CONTRACT NO: HA 0203030 PROJECT NO: 002620 

TITLE: Ecosystems Analys is  . . . a 

Environmental problems i n  the  coasta l  ocean occur, by d e f i n i t i o n ,  a t  t he  system 
l e v e l  o f  complexity and r e q u i r e  a group e f f o r t  o f  systems ana lys is  as an approach 
t o  t h e i r  so lu t i on .  Studies o f  t o t a l  marine ecosystems were advocated over  40 years 
ago b u t  environmental .problems are  even g rea te r  now.. . 'The implementation o f  systems 
s tud ies  has, had. t o  w a i t  on the  development . o f  an adequate technology and s u f f i c i e n t  . 

i n t e r e s t  i n  a mu1 t i d i s c i p , l  i .nary group e f f o r t  approach t o  oceanography. A t  Brookhaven 
Nat iona l  Laboratory (BNL) a research group has been assembled and has made s i g n i f i c a n t  
progress towards the  assessment o f  t he  coasta l  marine ecosystem. Over t h e  years 
an enormous data base on t h e  Middle A t l a n t i c  B i g h t  has been acquired and successful  
data c o l l e c t i o n  programs cont inue t o  expand t h i s  base. Par t  o f  t he  bas ic  approach 
i s  t o  design computer models fo r  var ious subcomponents o f  t h e  ecosystem and t h e  
s t ress  caused by human a c t i v i t i e s ,  i n  o rde r  t o  d i s t i n g u i s h  conservat ive and non- 
conservat ive p roper t i es  w i t h i n  the  contex t  o f  na tu ra l  i v a r i a b i l i  ty o f  t he  system. 
The goal i s  t o  l i n k  the  models i n  such a way t h a t  they can be used as a c r e d i b l e  
t o o l  i n  t h e  o v e r a l l  analys is ,  because t h e  causes and consequences.of ecosystem 
behavior are extremely d i f f i c u l t  t o  i d e n t i f y .  So lu t ions  t o  problems a t  t he  
systems l e v e l  o f  complexity,  such as the  cause o f  a recent  f i s h  k i l 1 , o r  t he  
consequences o f  energy-re lated p o l l u t i o n ,  r e q u i r e  t h a t  the  data base be r e a d i l y  .' 
access ib le  f o r  ana lys is  and t h a t  a s i g n i f i c a n t  commitment t o  the  reduct ion,  pre- 
senta t ion ,  and i n t e r p r e t a t i o n  of data be supported. 

CONTRACTOR: Col umbi a Uni ve rs i  t y  
I 

PRINCIPAL INVESTIGATOR: P. Biscaye 

CONTRACT NO: HA 0203010 PROJECT NO: 006345 

TITLE: Transport  and Transfer  Rate i n  Waters o f  t h e  Cont inenta l  She l f  

The o b j e c t i v e  o f  t h i s  p r o j e c t  i s  t o  combine a number o f  physical  .oceanographic, 
geochemical and marine b i o l o g i c a l  techni-ques t o  understand t h e  pattern 'and the  
r a t e s  and scales o f  t he  a c t i v e  v e r t i c a l  and ho r i zon ta l  mix ing  processes and the  
v a r i a t i o n s  i n  these parameters as a f u n c t i o n  o f  seasonal hydrographic regime, 
and o t h e r  f o r c i n g  func t ions  such as storm induced wind and wave pulses. I n  add i t i on ,  
advec t ion -d i f f us ion  models o f  mix ing  o f  s h e l f  water and s h e l f  water w i t h  open 
ocean water  a re  be ing - developed. 

Suspended p a r t i c u l a t e s ,  t h e  na tu ra l  c a r r i e r  o f  most energy-re latea po l l u tan ts ,  . 
a r e  be ing s tud ied  by several microscopic, g rav imet r ic ,  and o the r  a n a l y t i c a l  
and r a d i o a c t i v e  techniques. 



CONTRACTOR: Woods Hole Oceanographic I n s t i t u t i o n  

PRINCIPAL INVESTIGATOR: G. Csanady 

--NTRACT NO: HA 020301 0 PROJECT NO: 007500 

TITLE: Coastal She1 f Transport and D i f fus ion  

Summary o f  Proposed Work: 

(1  ) Structure o f  f low and mixing processes i n  coastal boundary layer  w i l l  be 
determined by data analysis, i n t e rp re ta t i on  and associated theore t i ca l  develop- 
ment, fo l l ow ing  data c o l l e c t i o n  phase which, ended 1978. (2 )  Dynamics o f  shel f 
c i r cu la t i on ,  both mean and storm-dr ivemtransients,  w i l l  be studied and re l a ted  
t o  simple conceptual models. (3) Conceptual models w i l l  be developed f o r  dynamics 
o f  f l ow and mixing processes i n  shel f-edge f r on ta l  zone. (4) Parameterization 
schemes f o r  v e r t i c a l  and hor izonta l  tu rbu len t  t r ans fe r  processes w i l l  be developed. 
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MULTI TECHNOLOGY -ENVI  RONMENTAL BASE 

REGIONAL MARINE PROGRAMS 

SOUTH ATLANTIC BIGHT 



Budget Hi.st0.r~. o f  Current Projects i n  .the South A t l a n t i c  Bight 
/ 

Pro jec t  No. Pro jec t  T i t l e  
Budget i n  $1,000'~ 

78 79 80 

1301 Ocean Transport o f  Contaminants SRL 128 326 282 

Flux o f  Energy and Essential U. o f  Ga. 
Elements Through the Pelagic L. Pomeroy 131 131 148 
Port ions of Continental Shel f  
Ecosystem 

Continental Shel f  Processes SKI0 
A f fec t ing  the Oceanography L. Atkinson 106 129 21 2 
o f  the South A t l a n t i c  Bight  

Trace Element Geochemi s t r y  SKI0 
o f  the South A t l a n t i c  B i g h t .  H. Windom 98 107 111 

Coorfdi nation: Southeast SKI0 
Conti nental She1 f Studies D. Menzel 21 1 288 31 8 

Continental She1 f Processes NC S t .  U. 
Affect ing the Oceanography L. Pietrafesa 130 133 146 
o f  the South A t l a n t i c  B ight  

B io log ica l  Processes i n  the SKI0 
Water Column of the South G. Paffenhoffer 81 111 109 
A t l a n t i c  B ight  

Measurement o f  Gul f  Stream and U. o f  Miami 
Wind Induced Shel f  C i rcu la t ion  T. Lee 349 207 219 
i n  the South A t l a n t i c  B ight  

Nearshore Transport Processes . SKIO 
A f f ec t i ng  the D i l u t i o n  and J. Blanton 0 0 7 1 - - 
Fate o f  Energy Related 
Contaminants 

TOTAL ' 1234' 1432 - I ( -  - 





CONTRACTOR: Savantidh River Laboratory 

, PRINCIPAL INVESTIGATOR: D. Hayes 

ONTRACT NO. - HA: 0203010 PROJECT NO: 001301 

TITLE: Ocean Transport of Contaminants 

The ob jec t i ve  o f  t h i s  program i s  t o  determine the t ransport ,  cycl ing,. and u l t i i na te  
dose-to-man from tri t i  um and plutonium cycl  i ng  i n t o  and through ' the  estuarine, 
t i d a l  marsh, and coastal regions o f  the Savannah and Newport r i v e r s  i n  the 
Southeastern U. S. Aqueous discharges from the Savannah River P lant  Operations, : ... 
lead u l t ima te l y  t o  radionucl ides enter ing the Savannah r i y e r  system: P lu tbn i  urn and,. 
t r i t i u m  from these low l eve l  releases provide a unique opportuni ty t o  'study the 
cyc l ing  and t ranspor t  o f  these radionucl ides i n  a southeastern r i v e r  system. 
Comparisons between the data from the Savannah River Estuary and the Newport R ive r . .  
Estuary (a system rece iv ing on ly  fa1 l o u t  plutomium) permit the assessment o f  the ,: 
impact o f  nuclear indus t ry  on the populat ion and provide basic in format ion on . . 
estuar ine inf luences on the t rans fe r  o f  mater ia ls  from a freshwater t o  marine 
ehvi ronment . . 

CONTRACTOR: Uni vers i  t y  o f  Georgia 

PRINCIPAL INVESTIGATOR: L. ~omeroy 

CONTRACT NO:. - -HB: 01 00000 PROJECT NO: 006355 

TITLE: Flux o f  Energy and Essential Elements Through the Pelagic Por t ion 
o f  the Continental Shel f  Ecosystem 

I n  cooperation w i t h  several o ther  DOE contractors i n  the Southeast, we are 
examining the ecosystem o f  the southeastern cont inental  she l f  between Cape 
Hatteras and Cape Canaveral, t o  understand the in te rac t ions  o f  the b i o l og i ca l ,  
chemical, and physical  regimes. Boundary condi t ions o f  the system are the 
near-shore dens i ty  f r on t s  o f  r i v e r  and estuar ine water and the west wal l  o f  the - 
g u l f  stream. These f r on t s  con t ro l  the inputs  o f  essent ia l  nu t r ien ts ,  p a r t i c u l a r l y  
nitrogen, and they cont ro l  the r a t e  of f lush ing o f  s h e l f  water. We are i n  the 
f i n a l  stages o f  measuring the b i o l og i ca l  e f f ec t s  o f  i n t rus ions  o f  g u l f  stream water 
on the outer she l f .  We are i n  the developmental stage o f  de f in ing  b i o l og i ca l  
processes i n  the near-shore region o f  densi ty f ronts.  This i s  the area o f  major 
research e f f o r t  a t  sea i n  t h i s  proposal. As our long range basic research goal, 
we continue t o  develop a paradigm o f  the food web i n  which microorganisms and .  
d e t r i t u s  cons t i tu te  s i g n i f i c a n t  pathways f o r  energy and essent ia l  elements. 



CONTRACTOR: Skidaway I n s t i t u t e  o f  Oceanography . .  

PRINCIPAL INVESTIGATOR: L. .Atkinson 

CONTRACT NO. - HA: 0203030 PROJECT NO: .  007000 

TITLE: Continental She1 f Processes A f f ec t i ng  the Oceanography o f  the  South 
At1 a n t i c  B ight  

Studies o f  cont i  nental  she l f  and shel f break processes af fect ing the oceanography 
o f  the South A t l a n t i c  B ight  w i l l  continue i n  cooperation w i t h  o ther  DOE contractors.  
Our p r i nc i pa l  a c t i v i t i ' e s  w i l l  be to :  1) Conduct studies o f  hydrography and n u t r i e n t  
f l u x  ra tes  dur ing the GABEX I experiment, 2) ass i s t  i n  pre l iminary  studies o f  the l 
hydrography, chemistry and b io logy o f  the ' near-shore zone, 3) analyze and synthes.ize 
recen t l y  acquired data from the Georgia Bight ,  and 4 )  analyze recen t l y  acquired 

' 

data from the near-shore zone. 

CONTRACTOR: Skidaway I n s t i t u t e  o f  Oceanography 

PRINCIPAL INVESTIGATOR: H. Windom, and G .  Wallace 

CONTRACT NO. - HA: 0203010 PROJECT NO: 007001 

TITLE: Trace Metal Geochemistry o f  South A t l a n t i c  B ight  

The proposed research i s  a cont inuat ion of t race  element geochemical s tudies i n  
the  South A t l a n t i c  Bight .  Next yea r ' s  research w i l l  focus on: 

1. Cont inuat ion o f  e f f o r t s  t o  determine the in f luence  o f  g u l f  stream in t rus ions  
on the b i  ogeochemical cyc l  i n g  of t race  elements i n  cont inenta l  shel f waters. 

2. An i n t e n s i f i c a t i o n  o f  s tud ies  o f  the  geochemical c yc l i ng  o f  t race  elements i n  
the near-shore zone where elements may accumulate due t o  the l i m i t e d  exchange 
between near-shore and mid-shel f  waters. 

3 .  Studies o f  the  estuar ine t ranspor t  of t race  elements (focusing on the es tuar ies  
o f  the Savannah, Ogeechee, and S a t i l l a  Rivers)  t o  b e t t e r  understand t h e i r  
fa te  i n  the near-shore zone. 1; 

, . 

4. The use o f  several n a t u r a l l y  occurr ing rad ionuc l ides t o  a s s i s t  i n  obta in ing 
quan t i t a t i ve  data on t race  element accumulation i n  sediments o f  the near-shore 
zone. 

5. The i n i t i a t i o n  o f  combined laboratory  and f i e l d  experiments t o  determine 
I parameters which govern p a r t i t i o n i n g  of t race  elements between s o l i d  phases 

(sediment and suspended p a r t i c u l a t e  matter)  and dissolved phases i n  the 
near-shore zone. 



CONTRACTOR: North Carol i na State Un ive rs i t y  

PRINCIPAL INVESTIGATOR: L. Pietrafesa 

ONTRACT NO. - HA: 0203030 PROJECT NO: 007076 

TITLE: Continental Shel f  Processes Affecting the Oceanography o f  the South A t l a n t i c  
B ight  

This p ro j ec t  i s  p a r t  o f  an in tegrated i n t e r d i s c i p l i n a r y  oceanographic program 
i n  the South A t l a n t i c  B ight  d i rec ted a t  understanding the in te rac t ions  o f  physical ,  
chemical, and b i o l og i ca l  regimes. S c i e n t i f i c  ob jec t ives dur ing the coming year 
inc lude conf i rming new concepts o f  the mechanisms by which water masses break 
from the Gu l f  Stream and enter  the cont inental  shelf  area; ca l cu la t i ng  s t a t i s t i c a l l y  
r e l i a b l e  estimates o f  momentam,: heat, mass, v o r t i c i  t y ,  and n u t r i e n t  f luxes onto and 
o f f  the cont inental  s h e l f  i n  the Onslow Bay and Suryia regions o f  the South A t l a n t i c  
Bight; quan t i t a t i ve l y  and d e f i n i t i v e l y  - i d e n t i f y  and ca lcu la te  the source o f  the 
mesoscale turbu lent ,  momentum f l u x  f i e l d s  along the s h e l f  break s t r i p  and 
alongshore boundaries o f  the Carol ina Capes i n  order t o  determine t h e i r  r o l e  i n  
d r i v i n g  o r  dumping the pers is tan t  c i r c u l a t i o n  along the she l f ;  determine the 
response o f  the inner  mud, and outer s h e l f  waters t o  strong atmospheric f o r c i ng  . 
such as co ld  f r on t s  and t r o p i c a l  storms; completing the .analysis o f  a  unique data 
s e t  t o  determine the response of the cont inental  margin t o  the passaqe of 
Hurricane B e l l  , August 1976. Addi t ional  i n te rp re ta t ions  o f  s p e c i f i c  data sets from 
the B ight  w i l l  be made cooperat ively w i t h  chemical and b i o l og i ca l  oceanographers 
studying the .Bight. 

CONTRACTOR: Ski daway Ins  t i  t u t e  o f  Oceanography 

PRINCIPAL INVESTIGATOR: G. Paffenhofer 

CONTRACT NO. - HA: 0203030 PROJECT NO: 007153 

TITLE: B io log ica l  Processes i n  .the Water Column o f  the South A t l a n t i c  B ight  

The ob jec t i ve  o f  our research i s  t o  understand fac to rs  c o n t r o l l i n g  plankton 
p r o d u c t i v i t y  o f  the southeastern she l f .  Our e f f o r t s  dur ing 1980-81 w i l l  be 
d i rec ted toward three pro jec ts :  (1 ) GABEX I, (2) Inner-Middle She1 f In te rac t ion ,  
and (3) Summer I n t r us i on  Study. The ob ject  o f  GABEX I i s  t o  study the effect of , 

Gul f  Stream disturbances on the plankton b io logy o f  the e n t i r e  s h e l f  o f  the  
Georgia Bight .  The Inner-Middle Shel f  I n t e rac t i on  Study w i l l  seek t o  determine. 
i f  inner  she l f  f r o n t a l  s t ruc tures r e s u l t  i n  fundamental d i f fe rences between inner  
and middle she l f  plankton dynamics. The Summer I n t r us i on  Study w i l l  be a  
cont inuat ion o f  our e f f o r t s  t o  determine i n  s i t u  t r ans fe r  ra tes  o f  mass and energy 
through a pe lag ic  food chain w i t h i n  an i d e n t i f i a b l e  water mass. 



CONTRACTOR : Uni vers i ty o f  M i  ami 

PRINCIPAL INVESTIGATOR: T. Lee . 
. . 

CONTRACT NO. .- HA: 0203010 PROJECT NO: 007158 

TITLE: Measurement o f  Gu l f  Stream and Wind Induced Shelf C i rcu la t ion  i n .  the ,.: 
South At1 an t i c  B ight  

The s c i e n t i f i c  ob jec t i ve  o f  t h i s  research i s  t o  improve the capab i l i t y  f o r  
p red ic t ion  o f  the physical  environment on the cont inental  she l f ;  the p r i nc i pa l  
s c i e n t i f i c  task i s  t o  determine the r e l a t i v e  importance o f  the forces d r i v i n g  
c i r c u l a t i o n  and exchange and t o  measure the she l f  response over va r iab le  t ime 
and space scales. Our previous observations o f  a r e l a t i v e l y  small po r t i on  o f  , 
the  mid- and outer-Georgi a she l f  i nd i ca te  t h a t  ti dal , densi ty , w i  nd and of fshore 
cur rent  (Gul f  Stream) forces, such as wave-l i  ke meanders and eddy motions, are 
responsible f o r  d r i v i n g  c i r cu la t i on ,  renewing waters and provid ing a major source 
of nu t r i en t s  i n  the she1 f environment . 

. - ,  - .  
This p ro jec t  i s  pa r t  of an integrated,  focused, i n t e r d i s c i p l i n a r y  study p lan . . . 
.of the Georgia northeast F l o r i da  shelf  waters aimed a t  understanding the important 
physical,  chemical and b i o l og i ca l  processes and t h e i r  in teract ions.  

Emphasis f o r  the funding per iod June 1, 1980, t o  May 31 , 1981, i s  on analysis o f  ' ', 

the data co l lec ted  w i t h  the GABEX-I array and preparat ion f o r  GABEX-I1 which i s  
t o  be deployed June 1981. The analysis b i l l  focus on determing the e f f ec t s  o f  , * :  . 
Gu l f  Stream (meanders and eddies) and wind events on she l f  c i r c u l a t i o n  and 
exchange. Special emphasis w i l l  be placed on i n teg ra t i ng  data sets and conducting 
j o i n t  analysis w i t h  the o ther  inves t iga to rs  o f  the  DOE program t o  determine the 
e f f e c t s  of Gulf Stream eddies on she l f  b i o l og i ca l  processes. Continued e f f o r t  
w i l l  be placed on repor t ing  data and publ ish ing resu l t s .  

CONTRACTOR: Skidaway I n s t i t u t e  o f  Oceanography 

PRINCIPAL INVESTIGATOR: J. Bl  anton 

CONTRACT NO. - HA: 0203010 PROJECT NO: 008131 

TITLE: Nearshore Transport Processes Affect ing the D i l u t i o n  and Fate o f  
Energy-Related Contaminants 

Research proposed here focuses on the physical  t ranspor t  processes governed by 
t i d e s  and winds i n  the  coastal zone o f f  the Georgia coast from the  estuar ies t o  
about 20 ki lometers of fshore.  The research w i l l  complement e x i s t i n g  OHER-funded 
programs i n  the mid and outer cont inental  s h e l f  and those focused s p e c i f i c a l l y  
on the estuar ies.  



Nearshore Transport Processes A f fec t ing  the D i  1 u t i  on and. Fate o f  Energy-Re1 ated 
Contaminants cont 'd  

Inputs o f  r i v e r  water, associated t race elements, suspended sediments, and marsh- 
der ived mater ia l  are contained w i t h i n  a boundary zone 10-20 k i lometers wide along 
the Georgia and South Carol ina coasts. Gradients i n  the concentrations o f  these 
const i tuents  suggest an onshore t o  offshore f l u x .  A f ick ' ian descr ip t ion  of t h i s  
f l u x  may have l i m i t e d  a p p l i c a b i l i t y  t o  es tab l i sh  long term means, bu t  o f fers  
l i t t l e  i n s i g h t  i n t o  the mechanisms causing the f l u x .  

Large quanfi t i e s  of suspended and dissolved mater ia ls  are transported by t i des  and ' 

by major wind'events. The flow paths taken by these mater ia ls  t raverse an estuar ine- 
type zone where f resher water over l i es  more sa,l ine water cha rac te r i s t i c  o f  the open 
cont inental  she l f .  Fluxes o f  mater ia ls  through oceanic environments w i t h  such a 
dens i ty  s t ruc tu re  are  usual ly  governed t o  some degree by the dynamics o f  a p a r t i a l l y  
mixed estuary. As i n  estuar ies,  the fluxes occur on two basic t ime scales convenientyl 
separated one from another. The f i r s t  0ccur.s a t  the per iod of the semidiurnal t i d e s  
(0.5 day) ; the second occurs a t  the less precise p e r i o d i c i t y  o f  the storm cycles . 
( 2  t o  10 days). 

. ..,. 

The proposed research i s  designed t o  separately evaluate t ranspor t  processes a t  
' 

these two times scales. T ida l  f luxes w i l l  be s tud ied dur ing low and h igh r u n o f f  
condi t ions using two moored ships anchored simultaneously f o r  f o u r  o r  f i v e  con- 
secut ive t i d a l  cycles. Some o f  the non- l inear terms i n  the s a l t  conservation 
equation w i l l  be d i r e c t l y  measured. Wind-generated f luxes w i l l  be studied using 
a por t ion  o f  a la rge shelf-wide cur rent  meter array.  
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MULTITECHNOLOGY-ENVIRONMENTAL BASE 

REGIONAL hlARINE PROGRAMS 

C A L I  FORNIA B IGHT 



P r o j e c t  No.. 

6329 

Budget H i s t o r y  o f  Current pro jects  i n  t h e  C a l i f o r n i a  .:Bight 

P r o j e c t  T i t l e  

Research on the. ~ a r i n e  Food 
Chain 

P . I .  - 
Budget i n  $ 1 , 0 0 0 ' ~  

78 - ' 79 - 80 - 
U. o f  Ca. 607 779 692 

R. Eppley 



CONTRACTOR: Un ive rs i t y  o f  ~ a l  i fo rn ia  

PRINCIPAL ' INVESTIGATOR: R. ~ ~ ~ l e ~  

( RACT NO. - HA: 0203030 PROJECT NO: 006329 

TITLE: Research on the Marine Food Chain 

This i s  a mu1 t i d i s c i p l i n a r y  study o f  the re la t ionsh ips  among planktonic' organisms and 
t h e i r  environment i n  the Southern C a l i f o r n i a  Bight .  The Bight  i s  an area o f  i n tens ive  
human use. It i s  characteyized by a narrow cont inenta l  she l f ,  w i t h  deep basins and 
r i ses  offshore. The purpose o f  the study i s  t o  evaluate e f f ec t s  o f  energy-related 
human a c t i v i t i e s  i n  these waters against a background o f  ra ther  h igh na tu ra l  v a r j a b i l i t y  
and changes r e s u l t i n g  from other  human a c t i v i t i e s .  The study o f  t h i s  v a r i a b i l i t y  of 
plankton stocks and a c t i v i t i e s  i n  r e l a t i o n  t o  t h a t  o f  the phys'ical and chemical environ- 
ment i s  tak ing place on several t ime and space scales i n  order t o  use those na tu ra l  
f l u c tua t i ons  t o  reveal mechanisms o f  change. The t ime ser ies o f  observations developed 
s ince 1974 i s  useful  f o r  t h i s  purpose and reveals order o f  magni tude temporal changes 
from extreme o l igot rophy i n  "warm years" t o  h igh production dur ing upwell ing events. 
I n  p a r t i c u l a r  we seek t o  understand the d r i v i n g  forces f o r  plankton production, the  
fates 'of that ,  production, inc lud ing f luxes o f  organic matter  t o  deep water and sediments, 
and the ro l es  o f  d issolved and c o l l o i d a l  .organic matter  i n  the carbon budget. Studies 
o f  the food web t h i s  year emphasize the r o l e  o f  bac te r ia  i n  secondary production and the 
dynamics of the microplankton food webs i n  which they par t i c ipa te .  Populat ion dynamics 
of the cladoceran, Evadne, an eco log ica l l y  s i g n i f i c a n t  herbivore, wi 11 be studied i n  
the  laboratory  and the  resu l t s  appl ied t o  understanding natura l  va r ia t ions  prev ious ly  
observed. Studies re1  ated t o  production b i  01 ogy t h i s  year w i  11 explore the apparent 
cn r re l a t i nn  o f  ~ h v t o ~ l a n k t o n  and ke lp  ~ r o d u c t i o n .  n u t r i e n t  f luxes from sediments t o  
plankton on the she l f ,  and f u r t h e r  descr ip t ion  o f  n i t rogen and carbon ..budgets fo r  the 
area. I n  add i t i on  t o  prov id ing informat ion on the Southern C a l i f o r n i a  B igh t  as a 
hab i t a t  fo r  plankton, much of the work has imp l i ca t ions  fo r  human a f f a i r s  such as ocean 
photosynthesis as a s ink  f o r  carbon dioxide,  e f f e c t s  of UV-B on ocean photosynthesis, the 
nature and coupl ing o f  plankton t o  f i she r i es ,  waste disposal i n .  the deep ocean, and 
effects o f  power generation using ocean thermal energy gradients (OTEC) .., on plankton 
species assemb1,ages and t h e i r  a c t i v i t i e s .  
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MULTITECHNOLOGY -ENVI ROt4MEt4TAL BASE 

REGIONAL MARINE PROGRAMS 

NORTHWEST REG1 ON 



Pro jec t  No. 

641 

Budget H is to ry  o f  Current Projects i n  the  Northwest Region 

Pro jec t  T i t l e  
Budget i n  $1,000'~ 

78 79 80 

Chemistry o f  Ocean Solut ions PNL 
E. Crecel ius 120 133 131 

West Coastal Zone Coordination PNL 
W. Templeton 33 30 2 5 

Marine Science - Shiptime 

Mechanisms of Transfer o f  Energy 
and Biomass i n  Marine Coastal 
Ecosystems 

Po l l u t an t  Transport and Sediment 
Dispersal i n  the Washington- 
Oregon Coastal Zone . 

Chemical and Geochemical Studies 
Off the  Coast o f  Washington 

PNL 
W. Templeton 22 30 50 

U. o f  Wash. 
G. Anderson 281 299 325. 

U. o f  Wash. 
Smi th/Hickey 214 233 367 

U. o f  Wash. 
R. Carpenter 61 66 68 

Mesoscale Studies o f  Flow Regimes OSU 
and Fluxes o f  Pa r t i cu l a te  _ Pak/Zaneveld 120 149 1 46 
Mat ter  i n  Coastal Waters 

CTD System fo r  West-Coast OSU . 
Contractors L. Small 10 . lo 0 

Coordination o f  Oceanoara~hi c U. o f  Wash. 
0 . 85 Programs i n  p a c i f i c '  ior ' thwest G. Anderson - 1 70 - 

Coastal Waters 

TOTAL 861 1035 1282 



CONTRACTOR: P a c i f i c  Northwest Laboratory 

rn"lCIPAL INVESTIGATOR: E. Crecel i us 

CONTRACT NO. - HA: 0203030 PROJECT NO: 000641 

TITLE: Chemistry o f  Oceans Solut ions 

This research program i s  examining the inpu t  r a t e  o f  energy-related contaminants 
t o  the P a c i f i c  N0rthwes.t marine wafer and the r a t e  o f  removal o f  contaminants 
from these waters. I n  order t o  p red i c t  the impact o f  energy-related contaminants 

. . 
in t roduced i n t o  the oceans, i t  i s  necessary t o  es tab l i sh  the inpu t  r a t e  and 
inves t iga te  the b i  ogeochemical and physical  processes t h a t  cont ro l  the d i  s t r i  h t i o n  
and behavior of these contaminants. The' f u t u re  environmental ' qua l i t y  o f  the  oceans 
i s  dependent' upon man's knowledge o f  marine chemical processes and h i s  ab i  l i t y  
t o  use t h i s  ,knowledge t o  prevent serious environmental . i n s u l t s  from occurring. 
During the past year, the atmospheric inpu t  r a t e  o f  a dozen elements was determined 
and the d i s t r i b u t i o n  o f  several elements i n  the water column establ ished. Atmospheric 
inpu t  contr ibutes more,than 25% o f  several ,meta3s' to Washington coastal waters 
compared t o  the Columbia River  input .  Measurements of the r a t e  o f  t ransfer  of 
elemental mercury vapor from a i r  t o  sea water were made i n ,  the laboratory.  These 
experiments showed t h a t  surface m i  c r o l  ayer and suspended p a r t i c u l  ates are important 
temporary sinks f o r  mercury enter ing sea . .water . from the a i r .  

During the next year, the atmospheri c i npu t  r a t e  o f  15 combustion b rgan i  c compounds 
(polynuclear aromatic hydrocarbons-PAH) w i l l  be determined f o r  the P a c i f i c  Northwest. 
Also, t he  removal r a t e  o f  several metals from water t o  sediments w i l l  be measured 
f o r  the Washington Shel f  waters. During the next  several years, t h i s  program w i l l  
continue t o  quan t i f y  the inpu t  ra tes of contaminants t o  the P a c i f i c  Northwest marine 
waters and examine the processes t h a t  remove contaminants 'from these waters. The 
f i n a l  product o f  t h i s  program w i l l  be a descr ip t i ve  model t h a t  w i l l  p red i c t  the 
concentrations and fa tes  o f  various contaminants i n  the Pac i f i c  Northwest, assuming a 

a given source term. 

CONTRACTOR: Paci f i  c Northwest Laboratory . . 

PRINCIPAL INVESTIGATOR: W. ~ e m ~ l i t o n  , . . . 

CONTRACT NO. - HA: d0203040 PROJECT NO: 002547 

TITLE: West Coastal Zone Coordination 

. 

Energy-related programs cu r ren t l y  sponsored by the O f f i ce  o f  Hea'lth and Environmental 
Research are diverse i n . d i s c i p l i n e  and object ives,  and are being conducted independently. 
Under the new r e s p o n s i b i l i t i e s  and ob ject ives o f  DOE i t  i s  essent ia l  t h a t  the programs 
of these diverse contractors are focussed on DOE'S programmatic marine science' issues 



TITLE: West Coastal Zone Coordination (continued) 

and needs. OHER has' appointed four  coordinators, t o  cover three major geographica 
areas, who w i l l  provide coordinat ion services. This proposal w i l l  provide f o r  
coordinat ion *of the e n t i r e  Pac i f ic  coast region. I n  add i t i on  t o  moni tor ing on-going 
programs, the coordinator  w i  11 continue t o  maintain fami l  i a r i  ty w i t h  programs o f  
NOAA, BLM, EPA, NSF and USGS i n  the area; and 'w i l l  promote regional symposia 
and workshops. 

CONTRACTOR: Pac i f i c  Northwest Laboratory 

PRINCIPAL INVESTIGATOR: W .  Templeton 

CONTRACT NO. - HA: 0203040 PROJECT NO: 002737 

TITLE: Marine Sciences - Shiptime 

Shiptime funding t o  support research p ro jec ts  involved i n  e f f o r t s  o f  energy-related 
po l l u t an t s  on west coast marine coastal  ecosystems. The p ro jec ts  involved are 
marine chemistry o f  energy-related po l lu tan ts ,  b i o a v a i l a b i l i t y  o f  energy e f f l u e n t  
mater ia ls  i n  coastal ecosystems; f a t e  and e f f ec t s  petroleum hydrocarbons i n  marine 
ecosystems ; and i n - s i  t u  pol l u t a n t  measurements'. 

CONTRACTOR: Un ive rs i t y  o f  Washington 

PRINCIPAL INVESTIGATOR: G .  Anderson 

CONTRACT NO. - HA: 0203030 PROJECT NO: 00651 1 

TITLE: Mechanisms of Transfer of Energy and Biomass i n  Marine Coastal Ecosystems 

The proposed research emphasizes studies of mechanisms o f  t r ans fe r  o f  energy and 
biomass i n  coastal ecosystems, w i t h  p a r t i c u l a r  reference t o  the waters over the 
cont inenta l  she l f .  A numerical model o f  phytoplankton production i s  being used as 
an i nves t i ga t i ve  t o o l  i n  ,the - i d e n t i f i c a t i o n  .and quan t i f i ca t i on  o f  the processes 
t h a t  determine the seasonal and v e r t i c a l  d i s t r i b u t i o n  o f  phytoplankton. Factor 
and c l us te r  analyses are prov id ing new i ns i gh t s  i n t o  the processes o f  cont inenta l  
s h e l f  dynamics; maps of the f a c t o r  loadings are i nd i ca t i ng  areas where spec i f ic  
processes are most important i n  the  Pac i f ic  Northwest coastal zone'. Mu1 t i p l e  
d isc r im inan t  analysis w i l l  be used t o  ident i f+v  those parameters most valuable 
f o r  d is t ingu ish ing.  p a r t i c u l a r  water types i n  s i t u .  These s t a t i s t i c a l  analyses are 
a l so  prov id ing a new conceptual framework f o r  i n t e rp re t i ng  oceanographic data i n  
the P a c i f i c  Northwest coastal zone. 



Mechanisms o f  Transfer o f  Energy and Biomass i 'n Marine Coastal Ecosystems (cont 'd)  

The f i e l d  and laboratory  phytoplankton invest igat ions emphasize phys io log ica l  
rocesses and responses t o  environmental st ress.  An immunofluorescent assay f o r  
arine n i t r i f y i n g  bac te r ia  has recen t l y  been developed and w i l l  be used t o  study 

the r o l e  o f  n i t r i f i c a t i o n  i n  the n i t rogen cycle i n  these waters. Studies of the 
microb ia l  a c t i v i t y  associated w i t h  the nepheloid layer  w i l l  be i n i t i a t e d .  A new 
ana ly t i ca l  method f o r  measuring micro-zooplankton grazing ra tes a t  sea has recen t l y  
been developed and i s  being used t o  assess the r o l e  o f  these abundant organisms i n  
t roph ic  in teract ions.  These experimental f i e l d  studies complement our laboratory  
studies on growth and production o f  p lanktonic grazers. Measurements o f  phytoplankton 
pigment degradation ?roducts y i e l d  an independent est imate o f  herbivore grazing 
i n  . the f i e l d ,  and, i n  add i t ion,  are prov id ing in format ion about the pathways and ra tes 
o f  t r ans fe r  o f  organic matter  t o  the benthos. Continuing goals o f  the benthic 
invest igat ions are t o  reveal and quant i fy  the component processes t h a t  con t ro l  
deposi t  feeding , dispersal ,  and recruitment. A model developed f o r  a general ized 
deposi t  feeder i s  prov id ing a conceptual framework f o r  experimental f i e 1  d and 
laboratory  studies of t roph ic  in te rac t ions  and b io tu rba t ion  processes i n  the  
benthos. We are cont inuing studies o f  the phys io log ica l  ecology o f  the components 
of the surf-zone community and of the t r ans fe r  o f  biomass w i t h i n  t h a t  product ive 
system. 

CONTRACTOR': Uni vers i  t y  o f  Washi ngton 

/ PRINCIPAL INVESTIGATOR: J. D. Smith, and B. Hickey 

CONTRACT NO. - HA: 0203010 PROJECT NO: 006512 

TITLE: Po l lu tan t  Transport and Sediment Dispersal i n  the Washington-Oregon 
Coastal Zone 

This proposal requests cont inuing support f o r  research on the t ranspor t  o f  
d issolved and suspended matter  such as po l lu tan ts ,  nu t r ien ts ,  p lankton ic  organisms 
and.sediment i n  the coastal region. The goal o f  the program i s  t o  provide tes ted 
p red i c t i ve  models t o  character ize the v e l o c i t y  f i e l d  and the associated movement 
o f  matter  i n  coastal regions of the Pac i f i c  Northwest. Efforts dur ing the 
next  year w i l l  be focused on the f o l  lowing areas; 1) improvement o f  the she1 f 
c i r c u l a t i o n  model o f  Hamilton and Rat t ray  (1978) t o  a l low b e t t e r  reso lu t ion  of 
ve r t . i ca l  mix ing processes and t o  inc lude the poleward undercurrent t h a t  i s  a 
prominent feature  on the cont inenta l  s h e l f  dur ing spr ing and summer; 2) development 
of a model f o r  the non-l inear in te rac t ions  between wind-driven currents and t i d a l  
currents i n  the bottom boundary layer;  3) t e s t i n g  and improvement o f  our sediment 
t ranspor t  model; 4) examination o f  the mechanism o f  momentum t rans fe r  i n  hydro- 
dynamically t r a n s i t i o n a l  and rough f lows ; 5 )  1 aboratory i nves t i ga t i on  of the 
in f luence o f  mucal b inding on the t ranspor t  o f  sediment; 6) examination o f  the r o l e  
of submarine canyons (Astor ia  and Qu inau l t )  i n  the exchange o f  water between the 
s h e l f  and slope and, u l t ima te ly ,  the e f f e c t  o f  such canyons on the d i s t r i b u t i o n  of 
marine organisms ( j o i n t l y  w i t h  DOE b i o l o g i s t s  under Anderson) ; 7) Examination o f  
the r o l e  o f  submarine canyons i n  the t ranspor t  o f  sediment from coastal  areas t o  
the deep sea ( j o i n t l y  w i t h  geologists Carson, Baker and N i t t r oue r ,  supported by 
NSF) ; 8) inves t iga t ion  o f  the extent  t o  which a submarine canyon causes perturbat ions 
i n  the v e l o c i t y  f i e l d  over the cont inenta l  she l f ;  9) i nves t i ga t i on  o f  non-local 
effects on coastal processes i n  the P a c i f i c  Northwest. Both the i nves t i ga t i on  
o f  the e f fec ts  o f  submarine canyons and the i nves t i ga t i on  o f  non-local con t r ibu t ions  
t o  coastal processes w i l l  be supported by f i e l d  experiments. 



* 

CONTRACTOR: U n i v e r s i t y  o f  Washington 

PRINCIPAL INVESTIGATOR: R. Carpenter 

CONTRACT NO. - HA: 0203010 PROJECT NO: 006513 

TITLE: Chemical and Geochemical Studies o f f  t h e  Coast o f  Washington 

The primary e f f o r t  i s  now d i r e c t e d  t o  developing a base f o r  p r e d i c t i n g  and t e s t i n g  
t h e  behavior and f a t e  of var ious t r a c e  chemicals i n  coasta l  and es.tuarine areas 
i n  general. The research i s  e s p e c i a l l y  d i r e c t e d  i n  d e f i n i n g  and q u a n t i f y i n g  t h e  

. t r a n s f e r  o f  some p o t e n t i a l  energy-re lated p o l l u t a n t s  i n  t h e  coasta l  marine ' 

ecosystems o f  t he  P a c i f i c  Northwest. The goal i s  t o  i d e n t i f y  t h e  major inputs ,  
t h e  major pathways by which these t r a c e  chemicals a re  t r a n s f e r r e d  through some 
p a r t s  o f  t he  marine food web, t h e i r  ra tes  o f  t r a n s f e r ,  t h e i r  poss ib le  t ransformat ions 
i n t o  o the r  chemical species w i t h  d i f f e r e n t  biogeochemical behavior and/or d i f f e r e n t  
b i o l o g i c a l  e f f e c t s ,  and t h e i r  u l t i m a t e  fate.., 

The research proposed f o r  t he  next  year  cont inues several  l i n e s  o f  i n v e s t i g a t i o n  
begun i n  the  l a s t  few years and which are i n  var ious stages o f  completion: 

F i e l d  s tud ies  us ing  sediment t raps  t o  e s t a b l i s h  t h e  r o l e  o f  l a r g e  p a r t i c u l a t e s  
such as zooplankton fecal p e l l e t s  i n  the  c y c l i n g  and depos i t ion  o f  inorgan ic  
and organic t r a c e  cons t i t uen ts  i n  we1 1 -def ined pa r t s  o f  the  marine environment. 

Studies o f  t h e  behavior, of 210~b ,  210~o,  239,240~u, and 2 3 8 ~ u  i n  sediments o f f  
t h e  Washington coast t o  l e a r n  more about t h e  biogeochemical c y c l i n g  o f  these 
isotopes and t o  use t h e i r  v e r t i c a l  d i s t r i b u t i o n s - i n  sediments- t o  est imate 
sedimentat ion ra tes  .over  t h e  past  100 years and the  depth and r a t e  o f  mix ing  
o f  t h e  sur face sediments. 

@ I nves t i ga t i ons  o f  a l i p h a t i c  and aromatic hydrocarbons i n  some o f  t h e  same 
samples of organisms, and i n  sediment cores whose a , mu la t ion  ra tes  and 
mlx fng  c h a r a c t e r i s t i c s  we have determined w i t h  t h e  5 F 8 ~ b  and Pu isotopes. We 
consider  t h i s  a good example o f  t h e  a p p l i c a t i o n  of DOE-funded research on 
rad ionuc l ides  t o  t h e  study of ra tes  of processes a f f e c t i n g  f o s s i l  f u e l - r e l a t e d  
hazardous agents. 



CONTRACTOR: Oregon State Un ive rs i t y  

PRlNClPAL INVESTIGATOR: H. Pak, and D. Zaneveld 

CONTRACT NO. .- HA: 0203030 PROJECT NO: 007240 

TITLE: Mesoscale Studies of Flow Regimes and Fluxes of Pa r t i cu l a te  Mat ter  i n  
Coastal Waters 

This research w i  11 continue and expand the study o f  the water f l ow  and concurrent 
.. f l ux  and f a t e  o f  suspended pa r t i cu l a te  matter  (SPM) i n  selected areas o f f  the Oregon 

and Washington coasts. The shor t  time/space scale research i n  the ~ u i n a u l t ' c a n y o n  
o f f  Washington w i  11 continue and be expanded t o  in'cl ude more deep 1 ayer measurements. 
Long term temporal changes i n  SPM w i l l  be examined through frequent small-vessel 
cruises off the cent ra l  Oregon coast, complimented by a s ing le  mooring i n  the 
sampling area. This research should u l t ima te l y  lead t o  adequate models o f  f l uxes  
and flows o f  mater ia ls  i n  regions o f  d i f f e r e n t  topography and bathymetry, 

The general object ives o f  both the long- and short-term observations are to :  
1 ) def ine the nephel o i  d and water column SPM simultaneously w i t h  major hydrographic 
var iables ; 2) determine the cha rac te r i s t i c  op t i ca l  and morphological d i s t r i b u t i o n s  
through t ime i n  conjunction w i t h  the f low f i e l d ,  water densi ty and n u t r i e n t  f i e l d  
changes; 3) determine the b i o t i d a b i o t i c  f r ac t i ona t i on  o f  the SPM; 4) est imate o r  
model the d i s t r i b u t i o n a l  changes o f  the a b i o t i c / b i o t i c  f rac t ions i n  conjunctions 
w i t h  changes i n  hydrographic and n u t r i e n t  d i s t r i bu t i ons ;  5) determine the metabolism 
and po ten t ia l  metabolism o f  the b i o t i c  f r a c t i o n  o f  the SPM, and est imate the 
q u a l i t a t i v e  importance of the bottom nepheloid l aye r  t o  the major n u t r i e n t  cycles; 

' 

6 )  estimate o r  model these metabolic changes i n  conjunct ion w i t h  the hydrographic 
and n u t r i e n t  d i s t r i bu t i ons ;  and 7) obta in  crude estimates o f  the grazing pressures 
i n  SPM layers.  

The primary s ign i f i cance  of t h i s  work res ts  w i t h  the near-synoptic, i n tegra ted  
measurement o f  many parameters o f  water flows and p a r t i c l e  f luxes which when 
taken over the proposed time and space scales, w i l l  u l t ima te l y  lead t o  adequate 
models o f  d i s t r i b u t i o n  and t ranspor t  i n  nearshore environments. 

CONTRACTOR: Oregon State Univers i ty  

PRINCIPAL INVESTIGATOR: L. Small 

CONTRACT NO: HA 02030 PROJECT NO: 7409 

TITLE: CTD System f o r  West Coast Contractors 

The funds f o r  maintenance o f  CTD were switched t o  Pro jec t  NO. 8094. 



CONTRACTOR: Uni vers i  t y  o f  Washi ngton 

PRINCIPAL INVESTIGATOR: G. Anderson 

CONTRACT NO. - HA: 0203040 PROJECT NO: 008094 

TITLE: Coordination o f  Oceanographic Programs i n  Pac i f i c  Northwest Coastal Waters 

This p ro j ec t  i s  t o  provide coordinat ion services f o r  department o f  energy-supported 
oceanographic research i n  un i ve rs i t i es  o f  the P a c i f i c  Northwest Region and f o r  
operat ion of the  Ch lo r in i  ty ,  Temperature, Density Uni t .  I n  addi t ion,  close 1 i a i son  
w i l l  be maintained w i t h  the Marine Science Programs a t  the Marine Research Laboratory, 
Ba t t e l  le -Pac i f ic  'Northwest D iv is ion,  Sequim, Washington, and the DOE West Coast 
Coordination, Dr .  Wi l l iam Templeton. Ship costs are included i n  the FY 80 budget. 
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Budget His t o r y  o f  Current Pro jec ts  i n the Estuar ine Program 

P r o j e c t  No. P ro jec t  T i  tl e 

6324 Transport and Reaction o f  Heavy 
Metals i n  Alaskan Fjord-Estuar ies 

6364 Biogeochemistry of Trace Metal s  i n  
Chesapeake Bay 

6365 Phytoplankton Growth, Diss'ipation 
and Succession i n  Estuar ine 
Envi ronments 

6366 Ef fects of Energy Related A c t i v i t i e s  
on the  Plankton o f  Chesapeake Bay 

Budget i n  $1 ,000 '~  
P. i .  78 - 79 - 80 - 

U. o f  Alaska 
.D. B u r r e l l  58 59 5 8 

JHU 
0. B r i c k e r  53 54 5 3 

JHU 
H. S e l i g e r .  136 '1 39 146 

JHU 
J. T a f t  1 30 133 131 

6536 Flow of Energy, Cycl ing o f  Elements , NOAA/Beaufort 

7' and Ef fects of Environmental Change F. Cross 
cn 

41 8 429 351 
00 

i n  Estuar ine and Nearshore Oceanic 
Ecosys terns 

8086 Environmental E f f e c t s  o f  Offshore FL I n t e r ' l  U 
Energy Product ion i n  the  Subtropics A Thorhaug 0 48 4 S 

TOTAL 795 

. . 



CONTRACTOR: Un ive rs i t y  o f  A1 aska 

;ONTRACT NO. - HA: 0203010 . PROJECT NO: 006324 

TITLE: Transport and Reaction o f  Heavy Metals ' i n  A1 askan Fjord-Estuaries 

The long t e r h  ob jec t i ve  o f  t h i s  program i s  the i d e n t i f i c a t i o n  ,and character izat ion 
o f  physical and chemical processes responsible for  the cyc l  i n g  ' o f  heavy metals i n  
Alaskan Fjord-Estuaries. Such work i s  a necessary precursor t o  pred ic t ions con- 
cern i  ng environmental s t ress re l a ted  t o  energy resource development. A t  the present 
time, research i s  focused on t ranspor t  o f  chemical species t o  and from the f j o r d  
basin sediments and changes i n  chemical spec ia t ion w i  t h i n  the surface sediments : 
The f jo rds studied have been chosen t o  serve as type, examples o f  l oca l  coastal 
environments most 1 i ke l y  t o  be impacted by energy resource development. . The primary 
ob jec t i ve  proposed here concerns the chemical and sedimentologi ca l  character o f  the 
p a r t i c u l a t e  sediment--the primary t ranspor t ing medium--seasonal l y  and w i t h i n  the 
basi n co l  umn. Secondary ob ject ives include work on b e t t e r  determining t ranspor t  
ra tes  of soluble species, away from the sediment boundary and on organo-metal1 i c 
speciat ion w i t h i n  the i n t e r s t i t i a l  water. 

CONTRACTOR: Johns Hopki ns Uni vers i  t y  

PRINCIPAL INVESTIGATOR: 0. B r i cker  

CONTRACT No. - HA: 0203010 PROJECT NO: , 006364 

TITLE: Biogeochemistry o f  Trace Metals i n  Chesapeake Bay 

This p r o j e c t . i s  a cont inuing.  study o f  the t ranspor t  pathways o f  t race metals i n  the, 
Chesapeake Bay. The p r i nc i pa l  goals are t o  understand pathways and mechanisms o f  
part icle-ass0ciate.d t race metal t ranspor t  and a1 ternat ions i n  s u f f i c i e n t  deta i  1 t o  , 
penni t i d e n t i f i c a t i o n  and p ro jec t ion  of the e f f ec t s  o f  man's a c t i v i t i e s ,  on a maj,or 
estuary. Results t o  date ind ica te  t h a t  metal r i c h  Susquehanna River mater ia l  
dominates the surface water suspended sediment f o r  a distance o f  60-'80 km from 
the r i v e r  mouth and i s  a measurable const i tuent  o f  the mater ia l  f o r  a t  l e a s t  140 
km from the r i v e r  mouth. These observations. cont rast  w i t h  previous assumptions 
regarding the components o f  suspended sediment f a r t h e r  than 40-50. km from the r i v e r  
mouth. We propose t o  continue t h i s  work by obta in ing de ta i led  water column , p r o f i l e s  
o f  suspended sediment concentrat ion and composition i n  the upper and middle 
Chesapeake Bay t o  be able t o  map and quan t i f y  the cyc l i ng  of metal r i c h  mater ia l  i n  
the Bay. 



CONTRACTOR: Johns Hopki ns Uni vers i  ty 

PRINCIPAL INVESTIGATOR: H. Se l iger  

CONTRACT NO. - HA: 0203030 PROJECT NO: 006365 

TITLE: Phytoplankton Growth, D iss ipa t ion  and Succession i n  Estuarine Environments 

The goal o f  t h i s  research program i n  estuar ine phytoplankton ecology i s  t o  develop 
an empi r i c a l  model f o r  the observed seasonal, geographical, and annual d i s t r i b u t i o n s  
o f  the phytoplankton i n  an estuary such as the Chesapeake Bay. 

The d i rec t ions  o f  the research program i n  understanding the dynamics o f  the natural  
phytoplankton populations o f  the Chesapeake Bay, the methodology, the s t a t i s t i c a l  i 

analysis, and the descr ip t ion of the system i n  terms o f  a po ten t ia l  minimum, are 
para1 l e l s  t o  the requirements f o r  environmental impact studies. A major imp l i ca t ion  
of t h i s  work i s  t h a t  the methodology f o r  assessments of environmental impacts flows 
natura l  l y  from basic ecosystem research programs. 

Owing t o  the shor t  generation times o f  phytoplankton, one would expect t h a t  t h e i r  
growth and physio logical  s t a te  might be s t rong ly  coupled t o  the physical and chemical 
envi  ronmental parameters cha rac te r i s t i c  o f  t he i  r p a r t i c u l a r  geographic locat ions.  
As the consequence of t h i s  strong coup1 i ng, i t  i s  possib le t o  describe the k i n e t i c s  
of growth and d iss ipa t ion  o f  phytoplankton standing crops i n  terms o f  f o r c i ng  
funct ions corresponding t o  def ined natura l  perturbat ions o f  the ambient physical and 
chemical epvi ronment. 

CONTRAC'TOR: Johns Hopki ns Uni vers i  t y  

PRINCIPAL INVESTIGATOR: J. T a f t  

CONTRACT NO. - HA:. 0203030 PROJECT NO: 006366 

TITLE: Effects of Energy Related A c t i v i t i e s  on the Plankton o f  the Chesapeake Bay 

The p r i nc i pa l  goals o f  t h i s  program are t o  understand plankton i n t e r r e l a t i o n s  i n  
s u f f i c i e n t  d e t a i l  t o  permit  i d e n t i f i c a t i o n  and p ro j ec t i on  o f  the e f f ec t s  o f  man's 
a c t i v i t i e s  on a major estuary, and t o  i d e n t i f y  and quan t i ta te  b i o l og i ca l  processes 
in f luenc ing the flows o f  nu t r i en t s  and organic mater ia l  through the estuary. This 
p r o j e c t  i s  concerned wi th :  1 ) i n i t i a l  carbon f i x a t i o n  by the phytoplankton and 
the .transfer of carbon t o  zoop.lankton and bacter ia,  and 2) the e f f e c t s  o f  po ten t ia l  
po l  1 utants from energy technologies s i  ted on Chesapeake Bay on these processes. 

Object ives f o r  the coming year invo lve  both laboratory  and f i e l d  studies, and w i  11 
heav i l y  emphasize analysis o f  data already co l lec ted  so as t o  round ou t  the cu r ren t  
three year cont ract  cycle. A z-dimensional .numerical model developed by the physical 
oceanography group as a t o o l  f o r  the fu r the r  descr ip t ion o f  oxygen and n u t r i e n t  
dynamics i n  Chesapeake Bay w i l l  be tested. . Also, the coupl ing o f  the hydrodynamic 
model t o  a simple n u t r i e n t  cyc le  model which has already been developed and subjected 
t o  sens iv i  t y  analysis w i  11 be examined. These models w i l l  provide a framework fo r  
fu r the r  i n t e r p r e t a t i o n  o f  much o f  the data co l lec ted  dur ing the l a s t  e i g h t  years. 



CONTRACTOR: U .  S. Department of Commerce, NOAA, Beaufort, NC 

.INCIPAL INVESTIGATOR: F. Cross. 

..CONTRACT NO. - ,HA: '0203020 PROJECT NO: 006536 

TITLE: Flow of Energy, Cycling of Elements, and Effects of Environmental Change i n  
Es tuari  ne and Nearshore Oceani c Ecosys tems 

The research program funded by relationship between fishery and ecosystem productivity 
in  estuarin.e and coastal habitats of the southeastern U.S. and t o  develop the 
capabi 1 i ty t o  predict e f fec ts  of envi ronmental s t r e s s  resul ti ng from energy- 
related ac t i  v i  t i e s  on the production of ecological ly  and economical ly  important 
species . 
The research i s  determining (1)  the interrelat ion between fishery organisms and 
t h e i r  food sources i n  d i f fe rent  estuarine and coastal habitat  types, ( 2 )  the 
natural environmental processes w h i  ch control the survi val , growth, and repro- 
duction of marine f ishes,  and ( 3 )  the physical and chemical processes which 
control the flux and bioavai labi 1 i ty of selected elements. 

The principal study area fo r  most of the proposed research will continue to  be the 
Newport River Estuary and associated sounds behind the bar r ie r  islands as well as 
waters over the continental shelf between Cape Lookout and Cape Fear (Onslow Bay). 
This study area offers  a wide range of habitats within which to  work which are 
charac ter i s t ic  of those found throughout the southeastern U.S. 

CONTRACTOR: Florida International Uni versi ty 

PRINCIPAL IIIVESTIGATOR: A. Thorhaug 

CONTRACT NO: HA 0203020 PROJECT NO: 8086 

TITLE: Environmental Effects of Offshore Energy Production in the Subtropics 

The objectiyes are  to  assess energy related pollutant impact on nearshore semitropical . 

seagrass co'mmuni t i e s  ( spec i f ica l ly ,  the e f fec ts  of heat,  high sa l in i ty ,  heavy metals, 
and radionuclides - - Z n ,  Cf, Pd, Co, etc.--on the survival and productivity of the 
plant community and elements of the animal community) and t o  find al ternat ives ,  such 
as restoring plant communities to  the pollution ef fec ts .  Combined laboratory and f i e l d  
studies on the major plants i n  the ecosystem, including seagrasses, especially the 
dominant Thal assia testudinum, macroal gae , mi croal gae (epiphytes) , and phytoplankton, 
are  conducted. Field measurements include ef fec t  of heat,  s a l in i ty ,  s i l t ,  heavy 
metals and radionucl ides on standing crop and productivity . Laboratory measurements 
include defining lethal 1 imi t s  an,d e f fec ts  of temperature, high sal i n i ty ,  1 ight ,  
heavy metal s and radionucl ides. 
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' MULTITECHNOLOGY -ENVI RONMENTAL BASE 

REGIONAL NARINE PROGRAMS 



Budget H i s t o r y  o f  Current  P ro jec ts  i n  t he  Great Lakes 

P r o j e c t  No. P r o j e c t  T i  t l e  P . I .  
Budget i n  $ 1 , 0 0 0 ' ~  

7 8 7 9 80 

909 Envi ronmental Research Program ANL 
i n  Lake Sediments P, Frenzen 53 . 53 5 6 

Trace E l  emen t Cycl i ng Processes ANL 
H. A l l e n  

6378. N u t r i e n t  Enrichment and U. o f  Mich. 
Eu t roph ica t i on  o f  Lake Michigan C.  Schelske - 9 6 - 9 6 9 6 

TOTAL 200 . 200 207 



GREAT LAKES 

ABSTRACTS OF INDIVIDUAL PROJECTS 

LONTRACTOR: Argonne National Laboratory 

PRINCIPAL INVESTIGATOR: 

CONTRACT NO. - HA: 0203010 PROJECT NO: 009909 

TITLE: Environmental Research Program i n  Lake Sediments 

Thi s program addresses the problems o f  the biogeochemical cyc l i ng  o f  t race elements 
from foss i  1 fue l  conversion and combustion i n  the Great Lakes. 

1 .  

S i gn i f i can t  amounts o f  t race elements i npu t  t o  the Great Lakes are associated w i t h  
p a r t i c l e s  t h a t  s e t t l e  t o  the sediments. This p ro j ec t  w i l l  evaluate the f l u x  o f  
p a r t i c l e s  t o  the 1 akes , the po ten t ia l  avai 1 abi.1 i t y  o f  associated t race elements t o  
the water column, and the r a t e  o f  removal o f  those mater ia ls  t o  the sediments. I n  
o ther  experiments, sediment cores are analyzed t o  provide estimates o f  h i s  t o r i  ca l  
inputs  t o  the lakes and the magnitude o f  changes due t o  the use o f  f o s s i l  fue ls .  
Character izat ion of. the upper few centimeters o f  the sediment w i l l  be made because 
i t  i s  t h i s  s u r f i c i a l  l a ye r  t h a t  cont ro ls  the r a t e  o f  release o f  t race elements from 
sediments t o  the over l y ing  water and thus the r a t e  a t  which p o l l u t a n t  concentrat ions 
i n  the lakes w i  11 change. 

CONTRACTOR: Argonne National Laboratory 

PRINCIPAL INVESTIGATOR: H. A l len  
\ 

CONTRACT NO. - HA: 0203010 PROJECT NO: 002522 

TITLE: Trace Element Cycl ing Processes 

This research i s  designed t o  determine the extent  o f  complexation react ions o f  
t race elements by natura l  li gands and the e f f e c t  o f  such react ions on the a v a i l a b i l i t y  
o f  t race elements f o r  biogeochemical cycl ing,  on food-chain accumulation, and on 
b i o l og i ca l  avai l a b i  1 i t y  and t o x i c i t y .  

Spec i f i ca l l y ,  the complexing capacity o f  copper, i n  water from Lake Michigan and o ther  
lakes w i  11 be determined. Algal bioassays o f  copper t o x i c i t y  w i l l  be co r re la ted  w i t h  
the concentrat ion o f  f r ee  copper i o n  as computed f r o m  copper b ind ing data, pH, and 
a1 k a l i n i t y .  Anodic s t r i p p i n g  voltamnetry w i l l  be used t o  est imate copper i o n  
a c t i v i t i e s .  



CO~TRACTOR : Uni vers i t y  o f  M i  ch i  gan 

PRINCIPAL INVESTIGATOR: C. Schelske 

CONTRACT NO. - HA: 0203030 PROJECT NO: 006378 

TITLE: Nu t r ien t  Enrichment and Eutrophicat ion o f  Lake Michigan 

The Grand River ca r r ies  one of the l a rges t  t r i b u t a r y  n u t r i e n t  loads t o  Lake Michigan. 
The r i v e r  plume i s  r ead i l y  i d e n t i f i a b l e  by higher spec i f i c  conductance, greater 
n u t r i e n t  concentrations and 1 arger standi  ng crops o f  phytoplankton than are found 
i n  the lake. I n  add i t i on  t o  these t racers  o f  r i v e r  water, the dominant phytoplankton 
species i n  the r i v e r  and lake are qu i t e  d i s t i n c t .  

The research ' i s  a con t i  nuation o f  the study o f  the effects o f  t race metals and other  
nu t r ien ts ,  p a r t i c u l a r l y  phosphorus, on phytoplankton. This research w i l l  be d iv ided 
i n t o  two broad categories: 1. ecological  e f f ec t s  on phytoplankton populat ions and 
2 .  phys io log ica l  and c e l l  u l a r  e f f ec t s  o f  nu t r ien t - t race  metal i n te rac t ions .  

The research ob jec t i  ves are: 

1. To determine the effects o f  phosphorus, r i v e r  water, and t race metal treatments 
on the growth o f  phytoplankton assemblages i n  of fshore Lake Michigan water; 

2 .  To determine i nteract ions between t race metals and n u t r i e n t  uptake, p a r t i  cu l  a r l y  
phosphorus, as we1 1 as non-bio logical  processes which may occur simul taneously; 

3. To determine physio logical  reasons f o r  the growth o f  "weed" algae a t  high t race 
metal concentrations, i ncluding the u l  t r as t r uc tu ra l  study o f  such organisms; 

4. To determine i f  phosphate s tored i n  the form o f  polyphosphate gives ce r t a i n  a lga l  
species a se lec t i ve  advantage if they are transported t o  phosphorus-poor water. 



REGIONAL MARINE PROGRAMS 

- MARINE BIOCHEMICAL STUDIES 



PL.oject No. 

644 

Budget H is to ry  o f  Current Projects i n  Biochemical Studies 

Pro jec t  T i t l e  - P. I. 

Trace Metal Metabolism i n  PNL 
Ecosystems G. Roesi jadi 235 267 275 

PNL B i o a v a i l a b i l i t y  o f  Energy 
E f f luen ts  on Coastal Ecosys- C. I. Gibson 369 377 384 
tems 

Pol 1 u tan t  E f fec ts  on Marine LLL 
Organisms F. Harrison 94 97 101 

Fa t ty  Acid Ecology o f  Plankton U. o f  R I  
Communities P. J e f f r i e s  39 47 4 5 

Ef fec t  o f  Po l lu tants  on E. Va. Med. School 
Aurel i a  Growth and Devel opment D. Spangenberg 0 6 0 60 

TOTAL 737. 848 ' 865 



CONTRACTOR: P a c i f i c  Northwest Laboratory 

DDTNCIPAL INVESTIGATOR: G. Roesi j a d i  

cunTRACT NO: HA 0203020 PROJECT NO: 644 

TITLE: Trace Metal Metabolism i n  Ecosystems 

The coastal zone i s  both a s i t e  and a zone o f  impact f o r  energy production and resource 
ex t rac t ion .  The u l t ima te  energy-related consequences on l o c a l  and regional  marine eco- 
systems need de f in inq  i n  o r d e r - f o r  DOE t o  provide r e a l i s t i c  assessments o f  t he  
environmental perturbat ions r e s u l t i n g  f r o m  energy technologies. To provide these 
descr ipt ions,  i t  i s  necessary t o  .understand the e f f ec t s  o f  a p o l l u t a n t  o r  combination 
o f  po l lu tan ts  on a s i ng le  species o r  comnuni ty. Along w i t h  the e f f e c t s  in format ion 
must be data on the t o t a l  amounts of contaminants taken up and i n  the ambient environment, 
and the metabolic pathways and cyc l i ng  i n  marine organisms. The goal o f  t h i s  program 
i s  t o  provide b i o l og i ca l  in format ion t h a t  may serve as a measure o f  environmental st ress,  
using f luc tua t ions  i n  physiology and spec i f i c  p r o t e i n  induct ion as a basis o f  analysis. 
The importance o f  metal - b i  ndi ng pro te ins  i n  marine animals i s  rece iv ing increas ing 
recogni t ion w i t h  respect t o  t race metal e f fec ts .  Exposure leve ls ,  durat ion, and 
phys io log ica l  condit ions, both i n  the laboratory  and under f i e 1  d condit ions, w i l l  De 
studied i n  regard t o  the sublethal  e f f ec t s  o f  t race metals associated w i t h  energy 
eff luents on Pac i f i c  Northwest species and comnuni t i e s .  As the data base grows and a ' 

b e t t e r  understanding of organism response t o  environmental i n s u l t s  i s  obtained, the  
information generated w i  11 be used t o  p r e d i c t  l oca l  and regional  consequences of the 
development o f  energy technology on the coastal zone. 

CONTRACTOR: P a c i f i c  Northwest Laboratory 

PRINCIPAL INVESTIGATOR: C. I. Gibson 

CONTRACT NO: HA 0203020 PROJECT NO: 1332 

TITLE: B i o a v a i l a b i l i t y  o f  Energy E f f luen ts  i n  Coastal Ecosystems 

The purpose o f  t h i s  program i s  t o  determine the b i o a v a i l a b i l i t y  o f  the e f f l u e n t  
mater ia ls  and provide an understanding o f  the processes involved i n  the cyc l i ng  
o f  the mater ia ls  through the coastal ecosystem. 

The mu1 t i d i s c i  p l  i na ry  studies include the i d e n t i f i c a t i o n  o f  chemical forms o f  
contaminants t h a t  are bioavai lable,  the r o l e  t h a t  chemical , physical,  and b i o l og i ca l  
fac to rs  have on determining the b i o a v a i l a b i l i t y  o f  contaminants, and the u l t ima te  
fate o f  these contaminants i n  the ecosystem. This program i s  concentrat ing on 
the in te rac t ions  t h a t  occur between the marine ecosystem compartments (e.g . , sediment, 
water, b i o t a )  and the i d e n t i f i c a t i o n  o f  the ind iv idua l  fac to rs  and processes t h a t  
cont ro l  the t ransport ,  t rans fe r ,  and b i oava i l ab i l  i t y  o f  contaminants I n  the marine 
coastal ecosystem. 

The task uses care fu l l y .  designed laboratory  systems t o  develop an understanding o f  
basic processes and mechanisms t h a t  con t ro l  b i o a v a i l a b i l i t y ,  and fo l lows up 

h f i e l d  studies t o  re1 a te  the laboratory-generated in format ion t o  the Veal -worldu 
s i t ua t i on .  



B i o a v a i l a b i l  i t y  o f  Energy E f f l u e n t s  i n  Coastal Ecosystems cont  ' d  
, . . .  . . 

I f  these i n t e r a c t i o n s  and e f fec ts  a re  understood, then' r a t i o n a l  assesskn ts  'of 
p o t e n t i a l  sho r t  and long-range eco log ica l  impacts can be made, and techno log ies~  
can be designed and s i t e d  i n  a manner t h a t  w i l l  minimize impact and maximi'ze 
the  use o f  our  resources. . s . . 

. . . I 6 . , .  
i 

. . 
CONTRACTOR: Lawrence ~ i v e r m o r e  Lhboratory . 1 

- . - 
PRINCIPAL INVESTIGATOR: F. Har r ison .. . i 

, . 
CONTRACT NO: HA 0203020 PROJECT NO: ,.001511 , . . 

b . . 
TITLE: P o l l u t a n t  E f f e c t s  on Marine Organisms . .,. , . . . , .  

The e f f e c t s  on marine organisms o f  exposure' t o  both acute and sub le tha l  concentra- 
' 

t i o n s  o f  .energy-re1 ated pol  1 u fan ts  are  being eval uated. Acute l e v e l s  are  def ined 
by exposing organisms t o  a range o f  concentrat ions,  and responses t o  sub le tha l  . . 
cor icentrat ions are eval uated by exposing animals cont inuously to, .low l e v e l s  o f  . . ' ,  . 
p o l l u t a n t s  and q u a n t i f y i n g  changes i n  genet ic  ma te r ia l  and detoxi"f ic.at ion mechanisms." . . 

E f f e c t s  on genet ic  mater ia l  a re  determined by count ing s i s t e r  chromatid..exchanges' ; : 
i n  d i v i d i n g  c e l l s  and by measuring' t h e  v a r i a b i l i t y  o f  DNA content : 'o f  ,sperm. . The . , '  

e f f e c t s  on d e t o x i f i c a t i o n  mechanisms are  assessed by determining t h e  l a tency  o f  . .. 
lysosomal enzymes and the  concentrat ions o f  metals associated w i t h  m e t a l l o t h i o n e ~ n s  '. 
and o t h e r  meta l lo -b ind ing p ro te ins  i n  c o n t r o l  and exposed populat ions.  In format ion  
on 'responses t o  sub le tha l  concentrat ions w i  1  l be used t o  eval  uate the  eytent:  t o  wh.ich 

. . ,  . 
aquat ic  organisms are st ressed by the  re lease o f  energy-re lated po l  l 'utar i ts.  , ' . , . . . . .  . : I  , 

. . I , 

CONTRACTOR: Un ive rs i t y  o f  Rhode I s 1  and I .  . . 
. * 

PRINCIPAL IF4VESTIGATOR: P. J e f f r i e s  i 

. , 
. . 

CONTRACT NO: . H A  0203020 " PROJECT NO: 7520 . - .  .. 

TITLE: F a t t y  Acid Ecology o f  p lankton Comnuni t i e s  

The research proposed deals . w i t h  t h e  chemical s t a t e  o f  p lank ton communities'. It 
i s  hypothesized t h a t  t h e  f a t t y  a c i d  .pat terns of e n t i r e  c o r n u n i t i e s  should be l e s s  
v a r i a b l e  and more p r e d i c t a b l e  i n  o f f s h o r e  waters than i n  p rog ress i ve l y  more 
va r iab le ,  p h y s i c a l l y  c o n t r o l l e d  es tua r ine  hab i ta t s .  For eco log ica l  purposes i t  
has been poss ib le  t o  express the  complexi ty  contained i n  a m a t r i x  o f  f a t t y  a c i d  
concen t ra t i ons  as a simple t r a j e c t o r y  i n  time. The p a t t e r n  t h a t  r e s u l t s  has 
fea tu res  corresponding t o  eco log ica l  phenomena, e. 9 ., , seasonal rep1 acement and 
response t o  pe r tu rba t ion .  Our understanding o f  t h i s  spec ia l  k i n d  o f  comnunity 
behav ior  would be r e a t l y  extended by t h e  comparative study.advanced here. It 
cou ld  conceivably 9 ead t o  supplemental ways f o r  assessing impacted s i t u a t i o n s  and 
those r e q u i r i n g  f u r t h e r  study by more t r a d i t i o n a l  methods. 



CONTRACTOR: Eastern Virginia Medical School 

"RINCIPAL INVESTIGATOR: D. Spangenberg 

CONTRACT NO: HA 0203020 PROJECT NO: 7615 

TITLE: Effect of Pollutants on Aurel i a  Growth and Development 

The ef fec ts  of energy-re1 ated pol 1 utants on metamorphosis and budding of Aurel i a  
is belng studied under control 1 ed 1 aboratory conditions . Jel lyf ish polyps induced 
t o  metamorphose will be exposed to  a range of pollutants and concentrations. The 
following developing s t ructures  w i  11' be closely observed: number and morphology 
of arms, lappets, mouths, rhopal i a ,  gas t r ic  filaments, and muscles. Ephrae will 
be observed under the. 1 ight microscope t o  determiae the numbers of stat01 i ths and 
nematocysts present. The regularity and ra te  of pulsing will a lso be studied. 

Scanning .el,ectron microscopic studies w i  11 be made of the surfaces to  determine 
whether flagellum formation and surface morphology i n  geqeral are  normal. Organsims 
showing aberrant s t ructure formation w i  11 be fur ther  studied with the transmission 
electron- microscope ( t o  determine the ce l l  ular changes associated w i t h  the abnormal i t y )  . 
The ef fec ts  o f . t h e  pollutants on budding i n  the Aurelia polyps will also be determined. 
The doubl ing times. of chemical ly  treated o r g a n i s m  be compared w i t h  controls. . 
Genetic basis for, the abnormal i t i e s  will be investigated using chromosomal studies 
and asexual reproduction techniques. 

Results from th i s  study wi l l ,  be correlated w i t h  current research on the effects  of 
energy-related pol 1 utants on other marine organi sms . I t  i s  be1 ieved tha t  develop- 
mental changes produced i n  t h i s  t e s t  environment will simulate effects  i n  nature. 
The ef fec ts  of the pollutants on development i n  the je l lyf i sh  will be used t o  
predict morphologic,al and physiological changes occurring i n  other 1 arvae of marine 
organisms (includi ngxommerci a1 ly  valuable ones) i n  the oceans. The, e f fec ts  of 
carcinogenic compounds in the je l lyf i sh  are being compared t o  t h e i r  toxici ty  i n  
other marine organisms and i n  mammal's, including humans, which ingest them. 
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SUPPORT 



p r o j e c t  No. 

Budget H i s t o r y . o f  Current Pro jec ts  .of  Support 

P ro jec t  T i t l e  ' P.I. - 
P a r t i a l  Support - Ocean Dept. o f  Navy 
Af fa. i  r s  Board .R. Ve t te r  

P a r t i a l  Support o f  t he  U. NS F 
Nat ' 1 Oceanographic Lab M. Johrde 
Sys tem (UNOLS ) O f f  i ce 

Sediment Trap Intercomparison Dept. o f  Navy 
Experiment i n  the  Panama Weinberg 
Basin . 

Lagrangi an and Eul e r i  an SUNY 
D i f f u s i o n  Study (LEDS) A. Okubo 
I n  the  Coastal Surface 
Layers 

Conference Support 

TOTAL 

Budget i n  $1 ,000 '~  

78 . - 79 . - 80 - 



CONTRACTOR: Department o f  t h e  Navy 

PRINCIPAL INVESTIGATOR: R.  V e t t e r  
. - 

CONTRACT NO: HA 0203040 . PROJECT NO: 006540 

TITLE: P a r t i a l  Support - Ocean A f f a i r s  ~ o a r d  

  he Ocean Sciences ~ o a r d ' h a s  evolved from the  Nat iona l  Acadew o f  Science ' 
Committee on Oceanography (NASCO) organized i n  1957 i n  response t o  requests 
from Federal agencies concerned w i t h  oceanography f o r  advice on a range o f  
oceanographic problems. 

The ob jec t i ves  of the  Ocean Sciences Board ake: a) t o  c o n t r i b u t e  t o  the  advance- 
ment o f  t he  s c i e n t i f i c  understanding o f  t he  ocean by the  maintenance of a 
con t i nu ing  ove rs igh t  o f  the  h e a l t h  o f  ocean sciences and t h e  s t i m u l a t i o n  o f  
t h e i r  progress as necessary; b)  t o  f o s t e r  t he  a p p l i c a t i o n  o f  s c i e n t i f i c  
knowledge t o  the  wise use of t h e  ocean and i t s  resources; c )  t o  a s s i s t  i n  t h e  
fo rmu la t i on  of po l  i c i .es  t h a t  a f f e c t  ocean science and the  c l a r i f i c a t i o n  o f  
s c i e n t i f i c  issues t h a t  a f f e c t  ocean p o l i c y  i n  general ; and d) t o  f a c i l i t a t e  
co~ununi cat i-on among ocean s c i e n t i s t s  and s c i e n t i s t s  f rom the  bas ic  d i s c i  p1 i nes 
and from r e l a t e d  e a r t h  sciences. 

To achieve i t s  ob jec t i ves ,  t he  ~ o a r d  ac ts  as t h e - ~ a t i o n a l  Research Counc i l  
f oca l  p o i n t  f o r  t h e  i d e n t i f i c a t i o n  and cons idera t ion  o f  problems concerned 
w i th '  oceanographic research. The Board i n i t i a t e s  and conducts t i m e l y  s tud ies  
as necessary, prov ides a broad I4RC bas is  f o r  advice on ocean science. and ; .  

ocean science re1 a ted  mat ters t o  concerned government' agencies , and serves. , 
as a 1 i n k  between the  Nat iona l  ocean sc'ience community and Nat iona l  and 
I n t e r n a t i o n a l  ocean r e l a t e d  groups. I n  t h i s  1 a t t e r  capac i ty ,  t he  Board serves 
as t h e  U.S. Nat ional  Committee t o  the  S c i e n t i f i c  Committee on Oceanic Research 
o f  t h e  I n t e r n a t i o n a l  Council o f  S c i e n t i f i c  Unions. 

CONTRACTOR: Nat iona l  Science Foundation 

PRINCIPAL INVESTIGATOR: M. Johrde 

CONTRACT NO: HA 0203040 PROJECT NO: 007136 

TITLE : P a r t i  a1 Support o f  t h e  Uni v e r s i  t y  Nat iona l  Oceanographic Laboratory System 
(UHOLS) O f f i c e  

The U n i v e r s i t y  Nat iona l  Oceanographic Laboratory System, (UNOLS) O f f i c e  o b j e c t i v e s  
are  t o  c r e a t  a mechanism f o r  coord inated u t i l i z a t i o n  and p lann ing  f o r  oceanographic 
f a c i  1 i t i e s  through an assoc ia t i on  o f  academic i n s t i  t u f  ions  i n  a Nat iona l  system 
whereby i n s t i t u t i o n s  can work together  and w i t h  fund ing 'agenc ies  t o  a s s i s t  i n  t h e  
e f f e c t i v e  use, assessment and p lann ing  f o r  oceanographic f a c i l i t i e s  and t o  improve 
the  1 eve1 and s t a b i  1 i ty o f  Federal .support f o r  academic. oceanography, thereby 
con t i nu ing  and enhancing t h e  exce l lence o f  t h i s  N a t i o n ' s  oceanographic programs. 



CONTRACTOR: Department o f  t h e  Navy 

PRINCIPAL INVESTIGATOR: Weinberg 

CONTRACT NO: HA 020301 0  PROJECT NO: 008067 

TITLE: Sediment Trap Intercomparison Experiment i n  the  Panama Basin 

It i s  proposed t h a t  a sediment t r a p  and i n  s i t u  pump f i e l d  i n t e r c a l i b r a t i o n  
experiment be h e l d  i n  t h e  Panama Basin i n  the  summer o f  1979. Many i n v e s t i -  
ga tors  a re  c u r r e n t l y  making measurements o f  t he  v e r t i c a l  f l u x  o f  p a r t i c u l a t e  
ma t te r  i n  the  ocean, us ing moored o r  f r e e - f l o a t i n g  devices t o  i n t e r c e p t  the  
p a r t i c u l a t e  f l u x .  These devices d i f f e r  w ide ly  i n  t h e i r  design c h a r a c t e r i s t i c s  
and i t  i s  n o t  c l e a r  a t  t h i s  t ime how compatible the  r e s u l t s  from d i f f e r e n t  
experiments are. I n  order  t o  reso lve  t h i s  problem, i n v i t a t i o n s  t o  p a r t i c i p a t e  
i n  an i n t e r - c a l  i b r a t i o n  experiment were sent t o  a1 1  U.S. i n v e s t i g a t o r s  known 
t o  be c u r r e n t l y  a c t i v e  i n  t h i s  f i e l d .  At t h i s  t ime, 23 i nves t iga to rs ,  represent- 
i n g  11 d i f f e r e n t  designs o f  moored sediment t raps ,  3  designs o f  f r e e - f l o a t i n g  
sediment t raps  and 2 designs o f  i n  s i t u  pumps,have agreed t o  p a r t i c i p a t e ,  
Samples from each t r a p  w i l l  be s p l i t ,  weighed and sent  t o  t h e  i n v e s t i g a t o r s  f o r  
measurement o f  bas ic  p roper t i es  (taxonomy, major elements, carbonate, organic 
C, N. P. and 230-TH and 210-PB). The r e s u l t s  o f  t h e  experiment w i l l  be discussed 
a t  a  symposium i n  t h e  l a t e  s p r i n g  o f  1980. The costs o f  t h e  analyses w i l l  be borne 
by the  on-going grants o f  t he  p a r t i c i p a n t s .  This proposal covers costs f o r  shipping,, 
t r a v e l ,  mooring deployment and recovery, and sh ip  t ime. 
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I n  t h e  proposed research we w i l l  conduct a  se r ies  o f  d i f f u s i o n  experiments i n  
t h e  coasta l  waters o f f  t he  south shore o f  Long Is land.  

Each experiment w i l l  c o n s i s t  o f  simultaneous measurements o f  dye d i f f u s i o n ,  
drogue d ispers ion,  and e u l e r i a n  c u r r e n t  v e l o c i t i e s  i n  t h e  same coasta l  l o c a l e .  
The d i f f u s i o n  c h a r a c t e r i s t i c s  obta ined from these respec t i ve  measurements may 
be compared proper ly ,  and any discrepancies i n  t h e  es t ima t ion  by these methods 
eval  uated. 

Th is  study w i l l  p rov ide  a  measure o f  t he  s u i t a b i l i t y  o f  one p a r t i c u l a r  exper i -  
mental method i n  eva lua t ing  d i f f u s i o n  parameters. 




