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NOTICE : The proj ect that is the subj ect of this repor t  
was approved by the Governing Board of the National 
Research Council., whose members are drawn from the 
counc i ls of the Nat ional Academy of Sciences ,  the 
Nat ional Academy of Eng ineer ing ,  and the Inst itute of 
Med ic ine . The members of the committee responsible fo r 
the repor t were chosen for the i r  spec ial competence and 
with regard for appropr iate balance . 

This report has been rev iewed by a group other than 
the authors accord ing to procedures approved by a Repor t 
Rev iew Committee consist ing of member s of the Nat ional 
Academy of Sc iences , the National Academy of Eng inee r ing , 
and the Inst itute of Med ic ine . 

The Nat ional Research Counc i l  was established by the 
National Academy of Sc iences in 1916 to assoc iate the 
broad community of sc ience and technology with the 
Academy' s purposes of furthe r ing knowledge and of 
advising the federal government . The Counc i l  operates i n  
accordance with general polic ies determined by the 
Academy under the author ity of its congressional charte r 
o f  1 86 3 ,  which establ i shes the Academy as a pr ivate , 
nonprof it ,  self-governing membe rship corporat ion . The 
Counc i l  has become the pr inc ipal operating agency o f  both 
the Nat ional Academy of Sc iences and the Nat ional Academy 
o f  Eng ineer ing in  the conduct of the ir services to the 
government , the publ ic , and the sc ient i f ic and 
e ng ineering communities . It is administered jo intly by 
both Academies and the Inst itute of Med ic ine . The 
National Academy of Eng inee r ing and the Inst itute of 
Med ic ine were established in 1964 and 197 0 , respect ive ly, 
u nder the charte r  of the National Academy of Sc iences . 

Ava i lable from 

Board on ocean Sc ience and Pol icy 
Nat iona l Research Counc i l  
2 1 0 1  Constitut ion Avenue , N .W .  
wash ington , D . C .  2041 8 
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INTRODUCTION 

In Apr i l  1982 , the Department of Ene rgy (DOE) asked the 
Ocean Sciences Board (now the Board on Ocean Sc ience and 
Pol icy ) of the Nat ional Research Counc i l  to rev iew the 
Depar tment ' s  Reg ional Mar ine Research Program. The 
reg ional program cons ists of inte rdisc ipl inary mar ine 
r esearch programs of the southeast , Nor theast , Nor thwest , 
and Southwest coasts of the Un ited States.  

The Ocean Sc iences Board responded by organ i z ing an 
ad hoc committee with terms of reference as follows : 

1 .  TO rev iew each of the Department of Energy 
r esearch programs unde r way for increas ing the sc ient i f ic 
u nde rstand ing of the reg iona l coastal oceanic systems and 
the i r  interact ion with energy act ivit ies , inc lud ing 
t ranspor tat ion , d r i lling ,  and oceanic , atmosphe r ic ,  and 
te r restr ial d ischarges . 

2 . TO rev iew progress and future plans of all 
establ ished reg ional DOE proj ects in te rms of sc ient i f i c  
me r it and espec ially in the context of concer ted 
multid isc ipl inary effor t . 

3 . TO adv ise the Depar tment of Energy on the me r it 
o f  the programs , ident i fy gaps , and recommend pr ior ities 
and options . 

4 . To repor t on committee act ivit ies to the Ocean 
Sc iences Board . 

In July 19 82 committee membe r s , experts in physical , 
chemical ,  and biolog ica l  oceanography and mar ine geology , 
were asked to se rve . The member s ,  the ir  sc ient i f ic 
f ields and organizationa l a f f i l iat ions were as follows : 

Feenan D .  Jenn ings , Texas A&M Un ive rsity ; 
cha irman 

Rober t c. Beardsley , Woods Hole Oceanograph ic 
Inst itution , phys ical  oceanography 

John Goe r ing ,  Un ivers ity of Alaska , biolog ical  
oceanogr aphy 

Donn Gorsl ine , Univers ity of southern California , 
mar ine geology 
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James McCar thy , Harvard Un iversity ,  biolog ical 
oceanography 

Chr istopher N .K. Mooer s ,  Naval Postgraduate 
School , physical oceanography 

Patr ick L.  Par ke r , University of Texas , chemical 
oceanography 

W i l l iam M. Sackett , University of south Flor ida , 
chemica l oceanography 

Later ,  two more members were added--char les H .  
Hewitt , Exxon Production Research , industry , and Ph i l i p  
E .  LaMoreaux , P . E .  LaMoreaux and Assoc iates , industry--to 
contr ibute expert ise represented by the Nat ional Academy 
o f  Eng ineer ing and the NRC Board on Rad ioact ive waste 
Management . 

The committee reviewed the reg ional DOE programs in a 

two-day s ite vis it to each of the four reg ions . At the 
s ite vis its , prog ram and proj ect leader s  made 
presentat ions on the i r  research and plans for the 
f uture . Time was allotted also for sc ienti f ic 
disc ipl inary discuss ions between the pane l member s  and 
r esearch invest igators.  Summa r ies of the pane l reports 
o f  the visits are attached as append ixes . The summar ie s 

and the full reports wh ich are on f i le and ava i lable f rom 
the Board on Ocean Sc ience and Pol icy of the Nat ional 
Research Counc il were the basis for the f ind ings and 
recommendat ions of this repor t .  
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SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS 

This report is  focused on perce ived problems in the 
program ,  however , the evidence uncovered by th is  review 
method has convinced us of the exce llence of the 
program .  MOst of the research be ing carr ied out i s a t  
t he forefront of coastal mar ine research . The sc ient ists 
involved are f irst rate and product ive as evidenced by 
t he i r  publ ication records . Indeed , much of the present 
unde rstand ing of the f luxes and fate s  of anthropogen ic 
mate r ial in coastal water s  stems from thi s DOE program 
and its predecessors . 

The terms of reference called for the committee to 
r eview the progress and plans of the reg ional projects , 
advise DOE on the mer its of the program ,  ident i fy gaps , 
and recommend pr ior it ies and opt ions . Th i s  was done for 
e ach of the reg ional programs . The results are discussed 
in  the body of  th i s  r eport and in the append ixes . 

In add ition to the f ind ings , which are appl icable to 
each of the reg iona l projects , we have ident i f ied issue s 
a f fect ing sc ience , management , admin istrat ion , and 
r e source ut i l ization that cuts ac ross all reg iona l 
projects and the nat ional aspects of the program .  
Summar ies of the conc lus ions and recommendat ions fo r 
poss ible ways of address ing those issue s are  as follows : 

SCIENCE 

The DOE program has aspects that g ive it  strength , 
u t i l ity , and a unique sc ient i f ic f lavor . The program is  
mult id isc ipl inary because the environmenta l problems to 
which it responds requ ire such an approach . The prog ram 
i s  reg iona l because it  deals with s ite spec i f ic 
e nvi ronmental problems . The committee fully suppor ts the 
multid i sc ipl inary and r eg ional nature of the Program and 
r ecogn izes that advances will be made i f  those are 
reta ined . 

Each of the reg ional projects has geographic and 
envi ronmenta l factor s that are unique and r equ i r e  
sc ient i f ic approaches d i f ferent from the other r eg ional 
projects . However ,  there  are sc ient i f ic themes that 
apply to all proj ects and ar e  impor tant to the cont inued 
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success of the prog ram . The major sc ient if ic theme of 
DOE ' s  Reg ional Oceanography Program is , and always has 
been , the transpor t of  man-produced compounds through the 
coastal mar ine environment . This inc ludes chemical 
c haracter ization of these substances; phys ical transpor t 
by wate r mot ion1 chemical transpor t by transformat ion and 
absorpt ion; and biolog ical transpor t by uptake , 
alte rat ion and movement , and geolog ical transpor t throug h 
sed iment transport and sed imentat ion processes . we are 
concerned that this uni fy ing theme i s  somet imes forgotten 
i n  the des ign of the reg ional projects and that , as a 
result , the sc ience suffer s and the strength of the 
a rguments for adequate f inanc ial resources in DOE is 
weakened . It would be helpfu l if  the DOE program 
manager s  would c learly ident ify th is theme , and any 
others  they cons ide r important , for the bene f i t  of the 
sc ient i f ic commun ity .  

Recommendat ion 1: The mater ials transport theme of 
the Reg iona l Oceanography Progr am should be 

emphasi zed by DOE in reviewing and fund ing the 
development and planning of each reg iona l projec t and 
in j ust ifying the need for funds in its long -term 
plans and annua l budget reque sts . 

Numer ical coastal ocean c irculat ion mode ling has 
deve loped rapidly ove r the past decade and is now 
r eaching a level  of sc ientif ic utility .  Thi s  oppor tun ity 
has been par t ially explo ited by DOE ' s  reg iona l 
oceanography prog rams . Such numer ical mode l ing offers  a 
sc ient i f ic strategy framewor k to help quant i fy coasta l 
t ranspor ts-- f ir st phys ical and then chemical ,  
biolog ical , and geolog ical tr ansports--as we ll as helping 
to test conceptual ideas about transport processes in the 
coastal ocean . These compute r models can be used in the 
s imulat ion , data synthesis , and exper imental planning 
modes . 

Recommendat ion 2 : DOE should adopt nume r ical coastal 
·ocean c irculat ion model ing and , as  appropr iate , 

ecosystem and sed iment transport mode l ing ,  as a 
central sc ient i f ic strategy for its reg iona l coasta l 
oceanog raphy programs . Interact ions w ith programs o f  
other agenc ies may be product ive i n  th i s  area . 
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MANAGEMENT 

At the r eg ional as wel l  as the s ite spec i f ic leve l ,  the 
mult id i sc ipl inary nature of the research requ i res  strong 
leader sh ip and teamwor k .  Th is  approach i s  needed in 
p lann ing research , car rying out f ie ld and laboratory 
e xper iments , deve loping conceptual and theoret ical 
mode ls , reduc ing and inte rpret ing research results and 
p resenting the f indings in a var iety of publ icat ions and 
for ums . When all of the oceanograph ic disc ipl ines are 
i nvolved in  research programs l i ke the reg ional 
oceanography program of DOE , it  i s  often d i f f icult for 
e ach of the d isc iplines to have an adequate vo ice in 
program development , planning , and appor t ion ing o f  
r esources . Ass ignment of such respons ibil it ies to a 
counc il that selects its own spokesman al leviates th i s 
d i f f iculty . 

Recommendat ion 3 :  An execut ive counc i l  should be 
establ ished in each reg ional prog ram to ensure 
leade r sh ip and teamwor k in all  facets of the 
program . It should be cha ired by a leader , agreed to 
by the par t ic ipat ing sc ient ists , who would be the 
spokesman and coord inator of the r eg iona l program . 

In its reg ional program , DOE is manag ing complex , 
mul t idisc ipl inary programs whose des ign and makeup are 
p r imar i ly in the hands of the sc ient ists proposing to do 
the research . Th i s  i s  r ight and prope r , but an 
i ndependent rev iew of the program proposals in each 
r eg ion should be made to (1) help ensure the sc ient i f ic 
e xce llence of each project be ing proposed , (2) he lp 
assure DOE program manager s  that each proj ect is 
e ssential to the object ives of the prog r am ,  and is  not 
dupl icat ive , and ( 3 )  see that any gaps , wh ic h  may ex ist , 
a re not detr imental to atta ining the obj ect ives of the 
proposed program .  In the Nat ional Science FOundat ion , 
the Ocean Sc iences Div is ion uses such review pane ls qu ite 
successfully in rev iewing the large , complex proposals o f  
i ts prog r am of coord inated ocean research exper iments . 
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Recommendat ion 4 :  DOE should establish a pane l to 
assist in rev iewing the research proposals from the 
r eg ional programs . The pane l should use ma i l  reviews 
from experts appropr iate to each proposed proj ect and 
advise DOE on the impor tance of each project to the 

goals of the proposed program .  

One of the hazards of research administrat ion i n  the 
federal gover nment is that after a few years  the 
profess ionals involved beg in to lose f i rsthand knowledge 
of the i r  sc ience and become somewhat r ig id in the i r  
th ink ing . Several agenc ies have avo ided this d i f f iculty 
par t ially by br ing ing br ight , young sc ient ists to 
washington for per iods of one to two years , e ither as 
short-term regular employee s  or unde r the 
Intergovernmental Per sonne l Ac t ,  to he lp manage research 
programs .  These individuals are refer red to as rotator s .  

Recommendat ion 5 :  DOE should br ing competent younge r  
sc ient ists to the Depar tment for one-to two-year 
per iods to help manage i ts Reg ional Oceanogr aphy 
Prog ram .  These ind ividuals would br ing fresh idea s 
to the programs and he lp regular program managers 
ma inta in knowledge of the latest deve lopments in 
the i r  sc ience . 

ADMINISTRATION 

At the nationa l level , the overall reg ional program would 
benefit f rom clear ly ident i f ied mechan isms for rece iv ing 
advice on broad pol icy issues and program planning from 
the individuals and organ izat ions most affected by 
energy-re lated mater ials introduced into coasta l 
environments and f rom knowledgeable sc ient ists not 
d i r ectly involved in the program . These mechanisms could 
provide an avenue of commun icat ion w ith the affected 
commun ities and help ensure that all impor tant problem 
a reas are ident if ied . 

Recommendat ion 6 :  DOE should appoint a nat ional 
advisory committee made up of knowledgeable 
sc ient ists and ind ividuals representing local coastal 
commun ities and r eg iona l bod ies most affected by 
energy re lated mater ials in the coastal envi ronment . 
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DOE has w ise ly recogn ized the necessity to make 
l ong -term commitments to the reg ional oceanog raphy 
programs because of the complex and d i f f icult nature o f  
quest ions they a r e  address ing . Because of that 
comm itment ,  the researchers  involved are able to 
unde r take studies requir ing repeated f ie ld exper iments 
ove r a numbe r of year s  and have adequate t ime to 
i ncorporate the results of each exper iment in the des ign 
of subsequent exper iments . The program not only provides 
t he bas ic sc ient i f ic research nece ssary to the 
deve lopment of pollutant mon itor ing systems by othe r 
o rgani zat ions , but because of the long -term nature of the 
program ,  the data result ing from the research become 
mon itor ing systems in themselves . 

Recommendat ion 7 :  DOE should cont inue its suppor t o f  
r esearch o n  a long -term basis1 three to s ix years  i s  
r easonable for the ktnds of problems be ing addressed 
by DOE . Also , contract awards should be made for 
per iods of two to thr ee year s whenever poss ible to 
r educe the t ime consumed in prepar ing and r eviewing 
proposals . 

Dur ing our r eviews of the four r eg ional programs , we 
conc luded that commun icat ions between the DOE and the 
r eg ions , and between each of the reg ions , should be 
improved . Also , we conc luded that the general publ ic and 
i nd iv iduals and other organizat ions in pos it ions both to 
use the results of the progr ams and to suppor t them are 
not be ing adequately informed about them . 

Recommendat ion 8: The consor t ium of reg iona l 
execut ive counc il  r epresentat ives ment ioned in 
Recommendat ion 4 should wor k  to improve commun ication 
between DOE and each of the reg ional programs .  To 

improve commun icat ions about the program to the 
gene ral publ ic , each r eg ional program should publish 
a popular desc r ipt ion of its program s imilar to the 
one published by the Atlant ic Southeast Reg ion in 
1981. In add i t ion , DOE should conside r  publishing a 
s imilar document summar i z ing the overall nat ional 
prog ram .  our f inal r ecommendat ion to a id 
communicat ion within and outs ide the program is that 
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wor kshops be organ i zed to provide a forum to d iscuss 
disc iplinary and interdisc ipl inary exper imenta l 
problems and results . 

RESOURCE UTILIZATION 

Cons ider ing the s imi lar ity of many aspects of one 
reg iona l program and another , there are t imes when the 
indiv idual programs , as we ll as the collect ive DOE 
effor t ,  would bene f it f rom the exchange of per sonne l and 
equipment dur ing certain phases of the research . Such 
exchanges could be fac i l itated by stagger ing the f ie ld 
activit ies o f  the programs . This could be accomplished 
by establ ishing a nat ional consor t ium of representat ive s 
f rom each reg ional execut ive counc i l  (Recommendat ion l) 
to ass ist in allocating ship t ime and coordinat ing shared 
use of DOE equipment , and technical and sc ient i f ic talent . 

Recommendation 9 :  The DOE pr ogram manager s  shou ld 
o rganize a consort ium of representatives from each 
reg ional executive counc i l  (the coord inator s ,  in mos t 
case s )  to he lp make the most e f f ic ient use of the 
l imited DOE money through shar ing of sc ient i f ic 
talent , equ ipment and methodology , and through 
j ud icious schedul ing of f ield programs to permit suc h 
shar ing . 

The use of our coastal lands , parks , and waterways 
for energy-related act ivities  i s  accelerat ing each year . 
Both the land -sea boundary and the shelf-open ocean 
boundary need attent ion , and it is  unrealistic to presume 
that DOE could underwr ite all of the essent ial research 
in this  reg ion . Jo int sponsor ship w ith other federa l and 
state agenc ies could result in more e f f ic ient use of the 
resources of all sponsors . 

Recommendat ion 1 0 : DOE should encourage and assist 
each reg ional executive counc i l  to seek suppor t from 
other sources to augment certa in projects that fall 
w ith in the scope of both DOE and the othe r agenc ies . 
Care should be taken to ensure that such jo int 
suppor t doe s not weaken the program from DOE ' s  
perspec t ive .  
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Dur ing our review , we came to the conc lus ion that 
p r esent levels of fund ing are inadequate for the resea rch 
e f forts needed to atta in the obj ec t ive of the reg iona l 
oceanography prog rams . Wh ile all of  the prog rams are 
under funded , increased suppor t is needed espec ially in 
t he Northwest for geology and phys ical oceanog raphy , and 
in  the Southwest where geology is very weak and physica l 
oceanogr aphy is almost totally lac k ing . The committee 
est imate s that an add it ional $2 . 0  million is needed j ust  
to address fund ing de f ic iencies in the ex i st ing reg ional 
projects . In add it ion , the need for reg ional projects i n  
o ther areas such as the Gulf of Mex ico and Alaska should 
be reexamined in the l ight of populat ion growths , 
i nc reased energy-re lated act ivities and of past and 
present research efforts in those reg ions by othe r 
gove rnment agenc ies . Costs could vary between $0 . 5  and 
$1.3 mi llion for each add it ional reg ional project . 

Recommendat ion 11: DOE should increase its funding 
suppor t for the ongo ing reg ional oceanography 
programs to overcome de f ic ienc ies in the sc ient i f ic 
programs ident i f ied in th is r epor t .  we estimate an 
addit ional $ 2 . 0  million is  r equ i red .  In add ition , 
DOE should rev iew the needs for r eg ional programs i n  
the Gulf of  Mex ico and Alaska . If  needs are 
ident i f ied , appropr iate oceanography research 
programs for these r eg ions should be deve loped and 
funded . FOr two add it iona l reg iona l programs , a 
total o f  $1 .0 to $ 2 . 6  million of fur ther fund ing 
would be requ i r ed .  
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Olapter l 

DOE RESEARCH IN OCEANOGRAPHY 

HISTORY AND EVOLUTION 

The DOE mar ine sc ience prog ram has histor ica l antecedents 
of near ly 40  years . Dur ing this time, i t  sponsored bas ic 
and problem-solv ing research on globa l as we ll as 
r eg ional problems . The maj or themes in the ear ly per iod 
were the following : ( l )  descr iption of the d istr ibution 
of r ad ionuc l ides , natural and anthropogenic , in the 
g lobal ocean and in its b iota and sed iments' ( 2 ) 
ident i f icat ion of the fates and e f fects of rad ionuc l ides 
released in the ocean , inc lud ing the pathways to man 
t hrough the food web1 and (3) fundamental studies of the 
transpor t processes control l ing the d istr ibution of 
r ad ionuc l ide s in the wate r column and sed iments . As the 
petrochemical fue l problem became severe in the United 
States in the mid 1 9 7 0s , mar ine stud ies suppor ted by 
Energy Research and Development Agency dealt with coasta l 
impacts of the production , transportation and ut i l i za t ion 
of energy-produc ing substances . The impacts of the 
petroleum and coal industr ies , of power plants and 
energy-re lated heavy industry , on the coastal ocean have 
continued to inf luence the d i rec t ion of the mar ine 
research progr ams o f  DOE . 

In recent year s ,  DOE has focused i ts oceanog raph ic 
program on coastal mar ine sc ience , w ith spec i f ic 
attent ion be ing g iven to reg ional analys is of coastal 
ecosystems of the Un ited States . It is th i s  aspect of 
the DOE r esearch effort that we were asked to review .  
Other , mo r e  global , aspects of  ocean ic and atmospher ic 
sc ience are be ing dealt w ith through other DOE programs , 
such as those on the seabed d isposa l of high-leve l  and 
low-leve l rad ioact ive wastes , ocean the rmal energy 
conve r s ion , and the long -term g loba l effects o f  foss i l  
fue l  combust ion . 

RELATIONSHIPS TO OTHER NATIONAL OCEAN PROGRAMS 

It is  impor tant to unde rstand the role of  DOE-sponsored 
oceanographic r esearch w ithin the context of that 
sponsored by othe r agenc ies . some over lap ex ists and is , 
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we be l ieve , bene f ic ial , because interests over lap and 
p roblems are complex and inter related . For example , DOE 
and the Minerals Management Service ( MMS ) ( former ly ,  the 
Bureau of Land Management (BLM) ) operat ions and interests 
a r e  s imilar , both use contract or inte ragency agreements 
to obta in f ield data on the d i sper sal of man-generated 
mater ials into the ocean . However ,  MMS ' s  pr imary 
i nterest stems from its charge to over see the federally 
owned lands both of f and on shore .  In contrast , DOE ' s 
i nterest stems from i ts charge to over see the deve lopment 
of all energy sources � h istor ically , they focused on 
n uc lear sources . Cer ta inly much of the MMS-supported 
wor k  supplements DOE wor k  a lthough they appear to mesh 
t he i r  e f for ts so duplicat ion of e f for t is minimal . While 
DOE emphas i zes miss ion-or iented bas ic research , MMS 
emphasizes s ite surveys in support of Envi ronmental 
Impac t Statement preparat ion . (Note : In the Souther n  
Cal i forn ia area MMS has a contract w ith a mode ling g roup 
to produce ocean c i rculat ion models and f low measurements 
for the Santa Bar bara Channel area and to examine the 
f low around st ructures , wh i le DOE ' s  e f forts in thi s  
r eg ion emphas ize the b iolog ical aspects of these

· 

cur rents . )  
DOE and the Env i ronmental Protect ion Agency (EPA) 

s har e concerns abou t the impact of man-generated 
mater ials on the mar ine env ironment--EPA pr imar i ly f rom a 
regulatory point of v iew cover ing a wide range of 
a nthropogenic inputs , DOE restr icted to the e f fects of 
ene rgy-re lated mater ials . 

Wh ile DOE and the National Oceanic and Atmospher ic 
Admin istrat ion (NOAA) have common inte rests in the 
general area of oceanograph ic processes , NOAA is more 
concerned w ith resource development and exploitat ion and 
management , commerce , weather and c l imate pred ic t ion , and 
f i sher ies research and management , and DOE stud ie s large 
cont inental shelf r eg ional systems where energy-re lated 
impacts can be expec ted . 

The Nat ional Sc ience FOundation (NSF) generally 
sponsors disc iplinary process stud ies of fundamenta l 
s ignif icance to oceanography on a g lobal bas is . 
Occas ionally , mult id isc ipl inary stud ies are  sponsored bu t 
o n  ne ither a r eg ional nor a cont inu ing bas is . The Of f ice 
of Naval Research (ONR) gene rally sponsor s d i sc ipl inar y 
oceanograph ic stud ies of broad scope with some 
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s ign i ficance to naval operations and war fare on a g lobal 
bas is. Finally , the Un ited States Geologica l survey 
( USGS) does basic and appl ied research related to marine 

mineral resources of the continental marg in. 

PAST CONTRIBUTIONS OF THE DOE PROGRAM 

The general quality of  the mar ine science sponsored by 
DOE ove r the past 25  years or more has been high . A 
substantial fraction of the ocean sc ient i f ic developments 
in the past two decades that have contr ibuted directly to 
our understand ing of flux of dissolved compounds and 
par ticulate matter in the coastal reg ion can be traced 
di rectly to research supported by DOE and its antecedent 
agencies . The research cur rently suppor ted by DOE in the 
reg iona l programs is of equally high quality .  

The Nor thwest Region DOE invest igator s eluc idated the 
physical , chemical , biological , and geological transports 
a ssociated with the discharge of radionuc lides by the 
Hanford plant into the Columbia River . They tr aced the 
pathway of radionuc lides through the Columbia River 
discharge plume to the •mud belt• on the central 
wash ington continental shelf and into other e lements of 
the mar ine ecosystem . Additionally ,  they have developed 
an under stand ing of how these mate r ials were rewor ked , 
biologically and chemical ly , and how sed iments are 
r esuspended and transpor ted . 

The Nor thwest Reg ion DOE investigator s have conducted 
fundamental , quantitat ive studies of the regional coastal 
marine ecosystem . For example , they have documented 
transient , seasonal , and interannual variability in 
primary productivity .  Because of their inab i l i ty to 
balance the carbon budge t by consider ing a lternative 
pathways ,  they have been led to hypothesize that 
particulate carbon is  expor ted across the shelf-wate r 
s lope wate r f ront at the shelfbreak , and is  ultimate ly 
deposited in the sediments of the uppe r continental 
s lope . This hypothesis  serves as the bas is for their 
present focused research prog r am .  

Southeast Region DOE investigator s d i scovered the 
role of Gulf Stream meande r s  and spin-of f eddies i n  
provid ing a turbulent transpor t of nutrient-r ich oceanic 
water s onto the cont inenta l shelf  of the South Atlantic 
B ight . The consequent turbulent f lux of nutrients dr ives 
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the pr imary produc t iv i ty of that reg ion ' s  mar ine 
ecosystem , a fact previously attr ibuted to nutr ient 
f luxes f rom coastal wetlands. 

The Southwest Reg ion DOE investigator s have played a 
major role in the study o f  petroleum and pyrogen ic 
polynuc lear aromat ic hydrocarbons ( PAH) in mar ine 
sed iments. They have demonstrated that PAH in mar ine 
s ed iments are from mult iple sources ,  inc luding coal and 
wood bur n ing , and that these sources can be identi f ied by 
sed iment stud ies. These stud ies have contr ibuted 
s ignificantly to our knowledge of the compos ition and 
o r ig in of petroleum. 

DOE-sponsored invest igations in these reg ional 
programs and the i r  predecessors  have contr ibuted 
immeasurably to an under standing of the spatial and 
temporal distr ibut ions of pluton ium and f ission products 
i n  the sea  and the removal of some of  them to the 
sed iments. The ver tica l  distr ibution of these 
r ad ionuc l ides in sed iments led to a breakthrough in an 
under stand ing of mixing (bioturbation) processe s  in 
sediments. In add ition , DOE investigations have been at 
the forefront in the use of naturally occur r ing 
r ad ionuc l ides ( 2 3°Th , 231Ra ,  210Pb) in dete rmin ing 
s ed iment depos it ion rates , wh ich are v i tal in stud ies of 
geochemical cyc l i ng. 

The DOE reg ional oceanograph ic program has provided a 
fundamental under stand ing of the k inds and number s  of 
m ic ro- and macro-plants and an imals that exist and the 
b iolog ical processes that regulate the transfer of energy 
and organic mater ial between the va r ious troph ic levels 
in coastal r eg ions . The.progr am ,  in par t icular , has 
assembled an impress ive expe r t ise in plankton b iology. 
The information prov ided by these biolog ists has 
d r amat ically advanced the unde r standing of f luxes and 
fates of par t iculate and d issolved mater ial transpor ted 
t hrough coastal food webs. 

The r esearch theme common to the r eg ional programs is  
an attempt to under stand the fluxes of energy-related 
byproducts , both part iculate and d issolved , through 
marine coastal systems. The var ious aspec ts of th i s  
p roblem currently under invest igat ion by sc ientists in 
eac h  of the reg iona l programs const itute some of the mos t 
topical research in oceanography anywhe re in the wor ld , 
and the sc ientists involved are collect ively attack ing 
the truly impor tant questions in coastal oceanography. 
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SPECIAL INTEREST IN RADIOACTIVITY 

The spec ia l  focus o f  DOE ' s  oceanography program in the 
past and at present may we ll be the strongest basi s for 
DOE ' s  interest i n  the continental marg ins . The 
continental marg ins are the gateway to the wor ld ocean . 
They br idge the primar i ly continental sources to the 
u ltimate ocean ic s inks. DOE's interest in trac ing 
nuc lear input to the continental shelf system requ i res 
that it  study this  reg ion . In v iew of th is fac t , DOE 
s hould examine the need for r eg ional programs in the Gulf 
of Mexico and in Alaska. 
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Chapte r 2 

DOE REGIONAL COASTAL OCEANOGRAPHY PROGRAMS 

The DOE reg ional coasta l oceanography program i s  
c oncerned with laying a foundation o f  bas ic knowledge and 
unde rstand ing of the causes of problems assoc iated with 
ac t iv ities re lated to all types o f  energy 
sources--nuc lear , solar , petroleum , natural gas , coal , 
solar , wave , wind , t idal. Nuc lear activ i t ies have been 
the pr edominant concern. We recogn ize tha t both 
pr agmatic and fundamental ocean sc ience cons iderations 
resu lted in the creation of the reg iona l programs. 

The four DOE reg iona l coasta l oceanography progr ams 
we r ev iewed have common features , wh ich inc lude the 
following : 

0 analys is of u. s. reg ional coastal mar ine 
ecosystems (South Atlant ic Bight , Middle 
Atlant ic Bight , Nor thwest Canyons and Shelves , 
and Southern Cal i fornia Bas ins and Border lands) � 

0 coord inated , mult id isc ipl inary studies � 

0 long-term , continu ing suppor t of bas ic research � 

0 or ientat ion toward f ie ld wor k ,  but with an 
· impl ied commitment to quantitat ive ecosystems 

mode l ing , which inc ludes a su ite of phys ical 
c irculat ion mode ls for t idal , wind-dr iven , and 
seasonal components � and 

0 emphas i s  on understand ing : (a )  coastal mar ine 
ecosystem •dr iving force s •  from·cont inental , 
atmospher ic ,  and ocean ic sources , and the 
coastal b iolog ical response � (b )  the phys ical , 
chemical , and b iolog ica l  transports of 
par ticulate matter and its accumulat ion in 
sed iments and biota , and the i r  subsequent 
movement and resuspens ion � (c)  spatial and 
tempora l  var iability of coasta l  mar ine 
ecosystems , espec ially that var iabi lity 
assoc iated with atmospher ic (storms ) and oceanic 
( boundary cur rent meanders and edd ies)  
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per turbat ions {events)J and {d ) {with spec ial 
s ignificance) exchange processes of the coasta l 
boundary layer , the she lfbreak boundary laye r , 
and the bottom boundary layer. 

we bel ieve that these common character istics of the 
DOE reg iona l oceanography programs dist inguish.them from 
shor t-term ,  ind iv idual , d iscipl inary process studies such 
as those that NSF , NOAA, ONR, or EPA supports . The focus 
on spec if ic united States coastal s ites w ith 
energy-re lated problems is one of DOE ' s  major strength s 
and should cont inue to be for at least a decade. 

Wh ile all four reg iona l programs have these common 
c haracte r istics , each also has un ique problems and 
approaches. Because of d i f fe rences in the i r  h istor ica l 
development , the reg ional groups are d ifferent in 
organization and program content. Recommendat ions ar e 
made whe re we be lieve that a more uniform program would 
strengthen a reg ional program or the overall nationa l 
program. It is  clear that d ive r s ity is  a lso a strength 
and no attempt has been or should be made to force a l l  
r eg ions to meet a sing le object ive. Each reg iona l 
program i s  desc r ibed in general terms in the fol lowing 
sec tion . More deta i led descr ipt ions of  current programs 
are g iven in the ind iv idua l s ite visit  repor ts 
{append ixes I through IV) . The order of presentat ion is 

the orde r in which the site visits took place. 
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ATLANTIC SOUTHEAST REGIONAL OCEANOGRAPHY PROGRAM 

The Atlant ic Southeast Program ,  the newest of the fou r 
r eg ional programs , has the most conc ise and focused 
research plan. Almost all research pr ior to 1983  focused 
on the South Atlant ic Bight , spec i f ically the interact ion 
o f  the Gulf Stream with mid- and outer -she l f  wate r s. As 
a result , the phys ical ,  b iolog ica l ,  and chemical 
consequences of Gul f  Stream intrus ions have been wel l  
descr ibed. The phys ical c irculat ion of the area has been 
so we ll  desc r ibed that it serves as the basis  for 
b iolog ical and chemical stud ies. The role of upwell ing 
o f  deep Gulf  Stream waters  in the nutr ient cyc le of the 
South Atlantic has been desc r ibed and shown to be of 

major  impor tance. The Southeast group has recently 

i n i tiated stud ies of the importance of r iver d i scharge 
and othe r inner-she l f  processes in the transport of 
pollutants in thi s  reg ion .  Chemical stud ies of the 
concentration o f  metals in the coastal zone have prov ided 
a mode l for under stand ing the fate of pollutants , 
inc luding rad ionuc l ides , along thi s  energy-impacted 
coast . 

The understand ing of the shelf ecosystem gained by 
tni s  coordinated study serves as a model for DOE 
prog rams. 

ATLANTIC NORTHEAST REGIONAL OCEANOGRAPHY PROGRAM 

The Atlant ic Nor theast Program has both h ighly-focused 
coord inated research e f for ts and somewhat less 
coord inated but re levant ind iv idua l proj ects . The 
c entral problem be ing stud ied by the Nor theast g roup over 
the next 10  years  i s  the transfer pathway and rate for 
par t ic les moving across the she lfbreak f ront in the 
Middle Atlant ic Bight area . Plankton or organic 
par t ic les are the pr imary study obj ects , because 
po llutants would follow the same pathways. The 
hypoth�s is  be ing tested i s  that the sed iments of the 
upper cont inenta l s lope are the f ina l repos itory of 
mar ine organ ic and inorganic par t ic les and the i r  
associated ene rgy by-products. Th e  g roup i s  using an  
extens ive array of moored current meters , the rmistor s ,  
fluorometers , and sed iment traps to quant i fy the seaward 
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movement of partic les . The research plan calls for a 
mult idi sc iplinary effor t involving physical 
oceanographer s ,  geochemists , biolog ical oceanographers , 
and modele r s. The research p lan is  well-documented in 
the •noE Nor theast Ten Year Plan . •  The following 
informat ion , summar i zed f rom that document , desc r ibes the 
scient i f ic obj ectives of the Northeast group :  

A. to def ine the struc ture , var iability ,  general 
circulat ion and exchange of and between shelf and slope 
watersJ 

B. to determine the processes that govern the 
production , transformat ion , and fates of biogenic 
par tic les as a function of nutr ient pools , graz ing 
procedures , r easonsJ and 

c. to estiaate the source terms , hor i zontal and 
ver t ical fluxe s of d issolved and particulate spec ies , and 
par titioning between these phases ac ross the she lf/slope 
front and beyond to the wate r s  of the cont inental s lope 
and upper cont inental r ise. Fluxes across the 
sed iment-water inter face and sediment mixing rates would 
a lso be evaluated. 

The dr iving force of th is program is the need to 
prov ide a sc ient i f ic basis for deal ing with the 
ene rgy-re lated mate r ials which are be ing produced in the 
highly populated Nor theast. Many of these mater ials ar e 
d ischarged into coastal water s. The core of the prog ram 
i s  to be able to pred ic t the i r  movement and fate. 

PACIFIC NORTHWEST COASTAL OCEANOGRAPHY PROGRAM 

The Pac i f ic Nor thwest Program is the oldest of the fou r 
DOE programs rev iewed. Rad ionuclide transpor t ,  uptake , 
and reactiv ity wer e  subjects of much of the ear ly work .  
The cur rent projects together constitute a program to 
study the coastal ecosystem. The purpose of the 
progr am ' s  b iolog ical stud ies is to prov ide a fundamental 
under standing of the processes governing the communitie s 
o f  organisms in the water column , on the seabed , and in 
the sur f zone of the reg ion. Of spec ial concern is the 
identi f icat ion of the natural var iabil ity in the 
production , d istr ibut ion , and numbe r s  of organ isms. 
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Susta ined effort is  be ing made to discove r the factor s 
and processes that regulate b iolog ical production and 
g ive r ise to the natural var iability. Research site s 

i nclude the sur f -zone , m id-shelf sed iments ,  and the water 
column. Projects on bacter ia ,  phytoplankton ,  sur f -zone 
p lants and animals , models , zooplankton , fecal transpor t ,  
and an imal/sed iment relat ionsh ips are act ive. Reasonable 
progress is be ing made , but coord inated research 
involving chemistry and physics directly with biology 
w i l l  be more product ive in the future. 

Effor ts are under way to characte r ize chemically the 
o rganic and inorgan ic inputs f rom the Columbia River and 
to study the sink ing dynamics of par t ic les and determine 
the i r  chemical constituents. Pe troleum and non-petroleum 
hydrocarbons are be ing character ized and a source 
sought. Pluton ium and lead are be ing used as 
r ad iotracer s  to prov ide a time frame for local transpor t 
processes. The chemical research is wel l  deve loped and 
can be qu ickly integ rated into future prog r ams. 

The phys ical oceanography program has two components , 
c i rculation and sed iment transpor t .  Valuable ins ights 
i nto submar ine canyon c i rculat ion off wash ington have 
bee n  made . wor k on shelf  c irculat ion , espec ially i n  
a ssoc iation with coastal upwe lling and coastal-trapped 
wave propagat ion , i s  ve ry useful for coastal ecosystem 
model ing .  The g roup plans to cont inue invest igat ions of  
sed iment d isper sal via submar ine canyons and to 
r e init iate basic stud ies of mid-shelf sed iment transpor t 
dynamic s  unde r the Columbia Rive r plume . 

SOUTHWEST REGIONAL OCEANOGRAPHY PROGRAM 

The Southwest Reg ional Program has focused pr imar ily on 
ocean ic food-cha in dynam ics and in recent years , the 
b iolog ical oceanogr aphy of the Souther n  Cal i fornia 
B ight. The b iology of the water column has been 
we l l -stud ied and the sc ient i f ic group has wide expe r ience 
i n  the d istr ibut ion and abundance of d iver se mar ine l i fe 
inc luding bacte r ia ,  phytoplankton , micro-zooplankton , 
zooplankton , and larval f ish . Th is program has 
introduced many new isotopic , chemical ,  and b iochemica l 
techn iques into biolog ica l  oceanogr aphy. 
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Chemical and geochemical research is  fai r ly broad 
within the Pac i f ic Southwest Program {PSW) .  Organic 
geochemistry , inc lud ing petroleum pollut ion , natural gas 
and petroleum gene rat ion , and stable isotope rat io 
var iat ions , are well developed and product ive . The g roup 
has made several s igni f icant advances in nutr ient 
c hemistry and sea water c hemistry of selected e lements in 
the ocean env ironment. 

The PSW Program is cur rently planning to study 
coastal transpor t processe s  in the deep basins off 
Southern Cal iforn ia. The goal of this wor k is  to 
under stand the transpor t of energy-related mater ial to 
and from the basins and to evaluate the ver t ical 
transpor t or sink ing of mater ial . Pre liminary wor k ha s 
been done to construct a carbon budget for the basin . 
The relationsh ip between pollutants and organic par t ic le s 
{sink ing or not) has been identif ied as a major problem 
for th i s  h ighly-populated coastline. 
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Chapter 3 

PROBLEMS AND OPPORTUNITIES 

Dur ing the course of our rev iew , we cons idered both the 
admin istrative and scientific aspects of DOE's Reg iona l 
Oceanography Program. Each of the reg ional programs has 
a g reat dea l in common with the others . They are all 
conc e r ned with the introduct ion of mater ials into the 
ocean env ironment from energy-assoc iated activitiesJ the 
phys ical transpor t of those mate r ials in the water 
column, the i r  modif ication by chemical and biolog ica l 
processes7 the ir uptake by organisms and par t ic les; and 
the i r  ultimate remova l from the coastal wate r s  by 
sed imentary processes , phys ical transport into the deep 
sea , or return to man through the food chain. 

Th is commonality and the fact that an under standing 
of the total process requires the act ive partic ipation 
and cooperation of sc ient ists from each o f  the ocean 
sc ience disc iplines --phys ics , chemistry , biology and 
geology--plus cons ideration of the soc ial , political , and 
lega l aspects of the problem , has led us to a numbe r of  
recommendat ions for improving both the reg ional 
components and the nat iona l program .  

ADMINISTRATIVE ASPECTS 

At the reg ional level , the interdisc ipl inary nature o f  
the research requ i res strong teamwor k. This approach i s  
needed in plann ing research , car ry ing out f ie ld and 
laboratory exper iments , develop ing conceptua l and 
quant itat ive mode ls , reduc ing and interpreting r esearc h  
r esults , and present ing the f ind ings i n  a var iety o f  
publicat ions and for ums. We bel ieve the .best way to 
e nsure such teamwork is  to establ ish an execut ive counc il  
in each reg ion , chaired by a leader , agreed upon by the 
par t ic ipating sc ientists , who would be the spokesman and 
coordinator of the reg iona l prog r am. 

At the nat ional leve l , the DOE administrator s and 

prog ram manager s  have suppor ted a research program wh ic h 
has r esulted in an outstanding publ ication r ecord of  the 
sc ient ists . Howeve r ,  we have ident i f ied sever al 
admin istrative procedures that we be l ieve would 

- 21 -

Copyright © National Academy of Sciences. All rights reserved.

An Assessment of the Oceanographic Program of the Department of Energy
http://www.nap.edu/catalog.php?record_id=19392

http://www.nap.edu/catalog.php?record_id=19392


strengthen the program, e specially in the face of funding 
levels only marg inally adequate to meet DOE's obj ect ives 
in its Reg ional oceanography Program. our 
recommendations concerning those procedures follow : 

NATIONAL PLANNING AND REVIEW 

DOE should appoint an advisory committee made up o f  
knowledgeable sc ientists a nd  ind ividuals represent ing 
coastal communit ies and reg ional bodies most affected by 
energy-related mater ials in the mar ine environment . The 
adv isory committee would ass ist DOE in planning the broad 
polic ies and per spect ives of the program and he lp ensure 
that all important problem areas are identified. 

In add ition , a review panel should be established to 
ass ist the DOE program manager s  in rev iewing research 
proposals f rom the reg ions . The review pane l should use 
ma i l  reviews of exper ts on the individual d iscipl inary 
parts of the proposals. The r ev iew panel would ass ist 
the DOE program manager s  in ensur ing appropr iate 
discipl inary balance and interact ion with in each r eg ional 
program. It would also help ensure that each task in a 
proposal i s  essent ial to meet ing the objectives of the 
program and that no cr itical areas of needed research ar e 
over looked. 

MANAGEMENT 

DOE program manager s  should organ i ze a consort ium of 
r epresentat ives f rom each reg ional executive counc il  ( the 
coordinator in most cases ) to help make the most 
e f f ic ient use of l imited DOE money through shar ing of 
sc ient i f ic talent , equ ipment , and methodology , and 
through j ud ic ious schedul ing of f ie ld programs to permit 
such shar ing. �r example , in some cases it would 
bene f it ind iv idual programs and DOE collectively to 
exchange personne l and equipment dur ing cer tain phases o f  
r esearch . Th is could be fac i l itated by stagger ing the 
f ield ef for ts of the different programs. The consort ium 
could allocate the collect ive ship time r ather than 
leav ing each program with the d i f f icult task of dec iding 
how much money to allocate for ship use and how much for 
other needs . This sor t  of central administration could 
extend a lso to the use of DOE equipment ,  such as cur rent 
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mete r s , sed iment traps , and moored f luorometers .  The 
reduct ion in overall costs would help the reg ional 
prog r ams regain some of the purchasing power and 
fle x ibil ity to seek new init iatives they have lost in 
recent years. 

Also , DOE should cons ider us ing rotator s ,  who would 
be brought into washington under the Intergovernmental 
Per sonne l Act , to he lp manage the programs .  The use of 
br ight , young sc ient ists in this manne r would br ing new 
ideas and methods to the program. 

DOE should also recognize that i t  has teams o f  
sc ient ists w ith outstand ing expertise i n  a var iety of 
ocean ic processes ava i lable to i t. Recognition and 

ut i li zation of these teams in the reg ional programs would 
ensur e  cross fer t i l izat ion of ideas and provide an 
impor tant source of competence. The following teams are 
ava i lable now : 

0 bottom boundary layer and sed iment transport 
dynamic s  

0 coastal boundary laye r s  
0 c irculat ion studies 

cur rent measurements 
phys ica l and chemical hydrography 
par t icle f luxes 

0 plankton biology 

Concern ing durat ion of proj ects , DOE should continue 
to suppor t research on a long-term bas is : three-to-s ix 
year s is  reasonable for attac k ing the k inds of problems 
addressed by DOE . Of course ,  as programs evolve , it will  
be  necessary to  drop some invest igator s from the program 
and add new ones as under standing o f  oceanic processes 
evolves . Also , contract awards should be made for a 
two-to-three-year per iod wherever poss ible to reduce the 
t ime consumed in prepar ing and reviewing proposa ls. 

COMMUNICATIONS 

Wh i le rev iewing the four reg iona l programs , we conc luded 
that communicat ions between DOE and the prog r ams , and 
between each of the reg ions , should be improved. We 
conc luded that the general publ ic and ind ividuals and 
othe r organizat ions in pos i t ions to both use the r esults 
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o f  the programs and support thea are not being adequately 
informed about them. 

Establish ing a consortium of reg ional execut ive 
counc ils as r ecommended above would do much to ensur e 
communicat ion between DOE and the reg ional programs . In 
addit ion , each reg ional program should publ ish a bookle t 
s imilar to the one produced by the Atlant ic southeast 
Reg ion in 1981. The DOE should cons ide r publ ish ing a 
s imi lar document summar iz ing the overall nat ional 
prog ram. Wor kshops involv ing pr inc ipal invest igator s 
f rom all reg ions should be organi zed to provide a forua 
to discuss sc ient i f ic and exper imenta l problems and 
r esults on both a d isc ipl inary and an interdisc ipl inary 
bas is . Many of the processes be ing studied are common to 
all  four reg ions. 

At a t ime when use o f  our coastal lands , por ts , and 
waterways for energy-re lated act iv ities  is  increasing 
r apidly , a strong r esearch program to ascer ta in the 
nature and magnitude of impacts of these act ivities  mus t 
be init iated. Both the land-sea boundary and the 
shelf-open ocean boundary need attent ion. It is  
unreal istic to presume that DOE could underwr ite all of  
the essent ial research on these topics. The sc ient ists 
s uppor ted by the reg ional programs often have obtained 
suppor t f rom other sources to augment certa in proj ects. 
Support from other agenc ies should be encouraged , but the 
base of suppor t from DOE must be substant ial enough to 
r ema in dominant and to ensure appropr iate focus of the 
progr am .  

FUNDING LEVEL AND SCOPE 

We recognize the budgetary constra ints faced by DOE in 
the present economic cl imate , but we would be remiss if  
we  fa iled to comment on the inadequacy of current levels 
o f  fund ing for the research e ffor t needed to meet the 
obj ect ives of the reg ional oceanography prog rams . 

Funds for each of the ongo ing reg ional programs are 
inadequate , espec ia lly in the Nor thwest Reg ion , wher e 
increased suppor t is needed for geology and phys ical 
oceanography , and even more so in the Southwest Reg ion , 
where geolog ical stud ies are very weak and phys ics is 
almost totally lacking . The committee est imates that an 
addit ional $ 2. 0  million per annum will be needed to 
cor rect these def ic ienc ie s .  
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Fur thermore , the need for reg ional oceanography 
p roj ects in other geog raph ic areas , such as the Gul f of 
Mex ic o  and Alaska , should be examined by DOE in the l igh t 
o f  popu lat ion g rowth , inc reased energy-related 
act iv it ies , and the research programs of other agenc ies . 
I f  the needs are ident i f ied ,  appropr iate oceanograph ic 
research programs should be developed and funded . Costs 
a r e  est imated at $ 0. 5 to $1 . 3  million pe r  new reg ion . 

PHYS ICAL SCIENCE OPPORTUNITIES 

Phy s ical transports play a major role in l ink ing sources 

and s inks assoc iated with ene rgy-re lated mater ials 
introduced into the coastal ocean . They take place 
thr ough mean and trans ient advect ion and through 
turbulent d i f fus ion processes . Physical transport 
va r iabil ity occur s on a wide range of space and t ime 
scales wh ich can be understood and mode led in terms of 

contr ibut ing and dom inant processes .  In the inter ior o f  
t he wate r column , physical transport is  dominated by 
advec t ion , wh ile turbulent d i ffus ion is re lat ive ly mor e  
impor tant i n  the surface , bottom , shore (coastal) , and 
she l fbreak tur bulent boundary layers . Some of the key 
advect ion processes , and the i r  approx imate space and t ime 
scales relevant to coastal transports are summar ized 
be low : 
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process 

t ides 
sur face 
internal 

w ind-dr iven trans ient 
c i rculation 

boundary cur rent 
meander s  & mesoscale 
edd ie s 

a i r -sea transfer of 
heat , mass & momentum 

seasonal atmosphe r ic 
forc ing 

interannual var iations 
in atmospher ic forc ing 

r ive r run-of f 

g r av ity waves 

sur face 
interna l 

space (km) 

100 to 1 , 000 
100 

100 to 1 , 000 

s o  top 300 

1 0  to 1 , 000 

1 , 000 

1 , 000 

1 0  to 100 

t iM (days) 

1/2 to 1 
1/2 to 1 

2 to 20 

10 to 30 

0. 1 to 1 

365 

>3 6 5  

1 0  to 1 , 00 0  

The above table prov ides some backg round for 
apprec iat ing the importance of long (multi-year ) ,  rap idly 
sampled (I 1 h r )  t ime ser ies of phys ical var iables 
(ve loc ity ,  pressure , temperature , sal inity , winds , etc . ) 
a t several locat ions in coastal reg ions of concern . From 
such obse rvat ions , insight is prov ided into the natura l 
var iability of phys ical transports . S imilar ly , synoptic 
(spac ial) maps of key var iables help to prov ide 
understand ing of tne spatial structure of phys ical 
transpor t processes and the i r  subsequent t ime evolut ion . 
Modern instrumentat ion makes feasible such t ime ser ies 
and synopt ic mapping measurements . 

Numer ical mode l ing of space-t ime var iable phys ical 
transpor t in the coastal ocean has shown cons iderable 
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progress in recent years . such model ing serves to 
prov ide ins ights into the tapor tant phys ical processes in 
a reg ion and to he lp test conceptua l ideas , to help 
synthes ize inevitably limited f ield observations , to 
ident i fy the need for cr itical measur ements , and to make 
sens it ivity and s imulat ion studies . Numer ical models 
also prov ide a quantitative framewor k useful for relat ing 
b iolog ical , chemical , and geolog ical transports to 
phy s ical transpor t .  There is a great oppor tunity her e 
for DOE to assert  sc ient i f ic leader sh ip in evolv ing th is 
sc ient i f ic strategy , wh ich would be intr ins ically 
i nte rest ing and would produce impor tant results that 
could be used directly by the strong ly appl ied agenc ie s 
involved in coastal ocean pollut ion mon itor ing and 
env i ronmental impact assessment .  

A chal leng ing aspect to observing and model ing 
phys ical transpor t processes is the inf luence of spec ia l 
bathymetr ic provinces in the coastal ocean . For example , 
the ef fec t on c irculat ion and turbulent mixing of coasta l 
c ape s  and bays , submar ine banks and bas ins , submar ine 
canyons and capes , and estuar ine , r ive r ine , and coasta l 
lagoon interact ions w ith the shelf water s  are only 
part ially unde rstood . Yet these bathymetr ic prov inces 
often play a c r it ical role in  the pathways for the 
exchange of mater ials . Hence , the r e  is  a spec ial 
sc ient i f ic oppor tunity for DOE programs to e luc idate the 
inf luence on phys ica l transpor ts of such bathymetr ic 
anoma l ie s  as they occur and have a predominant inf luence 
in the var ious coastal reg ions . 

GEOLOGICAL SCIENCE OPPORTUNITIES 

Stud ie s of the fate of rad ioe lement& or any substanc e 
i ntroduced into the ocean must inc lude cons ide rat ion of 
the sed iments s ince these are the ultimate s ink for mos t  
s ubs tance s depend ing o n  the deg ree of par tition ing and 
the rates or fluxe s between wate r and substr ate . 
Organ i sms are a pr imary factor s ince they either se rve as 
col lector s and car ry elements to the bottom as parts of 
e i ther organ ic matte r or hard parts , or in the process of 
rewor k ing and mix ing sediments may a id in release or 
uptake of elements in the sur f ic ial sed iments . 
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Another factor must be the general geolog ical sett ing 
for a g iven marg in . In the examples of the east and west 
coasts of the United States these bas ic d i fferences are 
extreme s ince the forme r is a pass ive marg in and the 
latter is  an act ive marg in in the tectonic sense . 
Morphology , wh ich reflects tectonic cond it ions , i s 
d ifferent � the east coast marg in is one of broad she lves , 
slopes , and r ises whi le the west coast margin is typ i f ied 
by nar row shelves , steep s lopes , and marg inal trenches or 
border lands . 

Coastal dra inages d iffer r east coast streams are 
low-grad ient , low-discharge sources of dominantly f ine 
sediments ,  wh ich character istically are dumped into 
estuar ies . West coast streams ar e of steep-gradient ,  
seasonally h igh input of relat ively coarse gra ined 
sed iments , wh ich del ive r loads d irectly to the open ocea n 
she lves . Thus the problem and oppor tunities di ffer on 
each coast and between reg ions on each coast . 

We can summar ize the opportunities as follows w ith 
the appropr iate reg ion ident if ied for each : 

1 .  The southeastern Reg ion will  be concentrat ing 
research on the inne r -she l f  zone in wh ich f ine sed iment s 
are  act ively accumulating and shift ing in response to 
wave and tide . A problem of interest is  the question o f  
net sed iment f low . Is the f lux towards the estuar ies 
from both ocean and r iver , or is  it per iod ically directed 
to sea?  

The f ine sed iments are  car r ie r s  for metals , and ions 
will  exchange depend ing on the chemistry of the 
depos it ional environment , sal ine or f resh water . Th is 
question is still controver s ial and a deta iled 
oceanograph ic -biolog ic -sed imento log ic sampl ing program 
can prov ide answer s to its quest ion . 

2 . The Nor theastern and Northwestern reg ions share 
some aspects of the same intr igu ing sed imentolog ic 
problem . Both have centr al-shelf mud belts that are 
dynamic depos its through wh ich f ine sed iments seasonally 
o r at bther f requenc ies cyc le f rom r iver d i scharge to 
offshor e slope or submar ine canyon depos it iona l s i tes . 
The rate of th is f lux and the factors that control the 
f lux are bas ic questions for both reg ions s ince , again , 
the f ine sed iments are impor tant car r ie r s  for introduced 
rad ioelements , metals in general , and organic compounds . 
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All o f  these may be absorbed on the act ive c lay sur face 
depend ing on chemical envi ronment . 

3. The southwest Reg ion is one in wh ich the 
depos itional centers are marg ina l  deep bas ins . Some of 
these are anox ic and prov ide essent ially continuous 
depos it ional r ecords in which the pr imary seasonal 
laminations are preserved making poss ible long -term 
analys is of the var iat ion in content of introduced 
e lements or compounds that f ind a s ink in the 
accumulat ing bas inal sed iments .  Th is reg ion i s  one in 
wh ich concentrated episodes of sed iment de l ivery occur at 
decade or generat ional inte rvals . Th is contrasts with 
annua l events in the othe r reg ions . 

4. A major fault in many geochemical stud ies is  that 
they are typ ica lly •one-dimens ional . • No analys is  is 
made of the assoc iated sediment texture , fabr ics ,  and 
sed imentary structures .  Yet many element concentration 
g rad ients are pr imar i ly texturally controlled and 
spec i f ically related to the c lay content of a g iven 
sediment . Add it ionally , sed iment structures y ield 
informat ion of the deg ree of post-depos i t ional rewor k ing 
or o f  the pr imary deposit ional mechanism which may be 
mor e or les s  continuous par t icle infall or may be a rapid 
mass depos itional event from mass movement or strong 
h igh-concentr at ion flows . 

5 .  The sed imentary c lass o f  greatest conce rn in 
these studies are the f ine par t ic le s  of s i l t  and clay . 
Clay mineralogy is an impor tant control on the exchange 
prope r t ies of c lays . All of these par t ic le s ize classes 
a re carr ied as suspens ion load in the ocean and thus the 
phy s ica l oceanogr aphy dr ives the sed iment dispersal and 
recycl ing system . It is evident that the sampl ing of the 
suspended load must be done in c lose conj unct ion with the 
wate r sampling and c irculation studies . 

6 .  Benth ic populat ions are a pr imary mixer of 
depos ited sur f ic ial sed iments . Study of the sed iment 
substrate must be done hand in hand with benthic 
b iolog ical stud ie s .  The f ine par t iculates are actively 
screened and aggregated by plankton ic organisms that 
f ilte r or screen the water for food partic les , captur ing 
mine r a l  par ticles  in the process . These agg regat ion 
processes are the pr inc ipal reason for the rapid fall out 
of even f ine sed iments from marg in wate r s , and thus 
plankton ic sampling des igns must inc lude provis ions for 
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sampl ing of f ine ambient suspended load as well as 
rapidly through-falling aggregates of f ine partic les . 
The refor e both sed iment trap , and po int large volume 
water sampl ing will be necessary to adequately 
character ize the f luxes of par t iculates to the bottom . 

7 . Mass budgets of f ine par t iculates must be 
deve loped in each reg ion i n  order to adequately evaluate 
the f luxes of all parts of the ocean aarg in system . The 
integ rat ion of phys ical , biolog ical , and chemical stud ie s  
w ith sedimentolog ic stud ies prov ides an ideal f r amework 
for produc ing answe r s  to some basic quest ions concer n ing 

the rates and pathways of f ine par t iculates as they pass 
f rom source to ultimate depos it ional sink .  These 
oppor tunit ies should not be missed , nor can quant itat ive 
answe r s  be g iven unless all par ts of the system are 
i ncluded . 

B IOLOGICAL SCIENCE OPPORTUNITIES 

The DOE needs quant itat ive informat ion relative to the 
b iolog ical transport of chemical e lements and compounds 
through coasta l food webs i f  the impacts of 
e nergy-assoc iated pollutants on food webs of impor tance 
to man are to be assessed . The biolog ical research 
needed to assess these impacts will vary r eg ionally and 
per haps can best be pr ior itized by numer ical modeling . 
Several examples of impor tant general biolog ical research 
areas , wh ich the rev iew pane l has ident if ied , are as 
follows : 

1. Many oppor tunit ies ex ist for researching the role 
of individual troph ic -leve l water column and benth ic 
m ic ro- and macro-organisms in transporting natural 
mater ials and pol lutants through coastal food webs tha t 
impact man . 

2 . The DOE reg ional oceanographic program prov ides 

an oppor tunity to study nutr ient cycl ing and 
t roph ic -level product ion processes assoc iated w ith 

impor tant trans ient processes in coastal systems (e . g . , 
coastal upwell ing , turbulent t idal and w ind mixing , 

freshwate r discharge , resuspens ion , and transpor t of 

sediments) . 
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3 .  The relat ive tox ic ity of certa in pollutants and 
var ious natural mater ials del ivered or intens if ied in 
concentrat ions by man ' s  activities to coastal systems i s 
requ i red , and the DOE Reg ional Oceanograph ic Program 
provides the oppor tun ity to examine the tox ic ity and the 
important biolog ical , chemical ,  and phys ical processes 
tha t  regu late the transfer of such mater ials throug h 

coasta l food webs of interest to man . 
4. Outs ide cur rent DOE reg iona l programs , few 

opportun ities ex ist for acqu i r ing the t ime and space 
scale biolog ical and interdisc iplinary oceanographic data 
needed to assess the natural var iabi lity of b iolog ical , 
chemical ,  and physical processes in coastal 
e nvi ronments . The se programs have provided the 
oppor tun ity to acqu ire the informat ion needed to 
d is t inguish natural system biolog ical var iab i lity f rom 
man-caused effects . Pew othe r agency research prog rams 
a f ford sc ient ists with the oppor tunity to acqu ire the ir  
data on the cor rect temporal and spatial scale s that are 
r equ i red to assess mans impact on coastal env i ronments . 

CHEMICAL-GEOCHEMICAL SCIENCE OPPORTUNITIES 

The oppor tun it ies for chemical-geochemical research 
der ive from the need to understand and assess the 
r e leases , tr anspor t ,  and fate of energy by-products . The 
relat ive propor t ions of var ious energy by-products d i ffe r  
f rom reg ion to reg ion . �r example , the re is a large and 
traceable tr itium re lease in the southeaster n Reg ion , 
whe reas petroleum hydrocarbons are the most impor tant 
by -produc t in the southwest Reg ion and pe rhaps in the 
Gu lf of Mex ico and Alaska . All reg ions have 
contr ibut ions from nuclear powe r plants and pyrogen ic 
products from coal and o i l-fi red power plants . In 
pe troleum produc ing reg ions , i . e . , the SOuthwest and Gul f  
Coast reg ions , inorganic constituents f rom d r i l l ing 
act iv i t ies may a lso be impor tant . While some problems 
can be solved by purely chemica l stud ies , many of them 
requ i r e  an understand ing of phys ical transpor t and 
b iolog ical transfer mechanisms . 
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One of the major r esearch opportunit ies for reg ional 
stud ies is to ident i fy and quantify the source of 
mater ials that are potent ial pollutants in coastal 
water s .  Nuclear mater ials from powe r plant and ship 
r e leases mer it study . Pyrogenic hydrocarbon re leases 
from coal are s ignif icant sources in some reg ions . 
Petroleum hydrocarbons are potent ial pollutants i n  all 
reg ions . 

Spec i f ic studies need to be done on the follow ing : 

0 the chemica l nature and mechanisms of 
decomposition or loss of s imple aromat ic and 
polynuc lear aromat ic hydrocar bons 

0 the level of and transport pathway of plutonium 
in coasta l systems 

0 the role of par t icles in the transpor t of 
chemica l pollutant away from land and into mar i ne 
sed iment s 

0 the i nteract ions of organic matter with inorganic 
substance s such as metals with humic organic 
matter and 

0 the determinat ion of whether organic res idues a r e  
transpor ted i n  a d i f ferent manne r and a t  
d i fferent rates f rom inorgan ic and rad ionuc l ide 
ene rgy by-products . 

It is  clear that ene rgy by-products or potential 
pollutants cannot be stud ied as isolated substances . The 
geochemical cyc les of natur al , but related elements and 
compounds must be stud ied in orde r  to even est imate the 
impact of man-re leased substances . 

Cont inued advantage should be taken of the cont inu ity 
prov ided in allowing the inventory of energy by-product 
d istr ibut ion on long -term temporal and spat ial bases . 

In summary , the need to understand the transpor t of  
energy by-products in coastal wate r s  can be matched to 
key research oppor tun ities . These oppor tunities over lap 
biology , chemistry , geology , and physics so that they ar e 
well answered by mult id isc ipl inary , reg ional mar ine 
programs . 
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APPENDIX I :  SOUTHEAST REGIONAL PROGRAM 
S ITE VISIT REPORT SUMMARY 

Nat ional Academy of Sc iences Committee to Review 
Depar tment of Energy Reg ional Oceanog raphy Prog ram , 
September 21-22 , 1 98 2 , savannah ,  Georg ia . 

Committee member s  attend ing we re Bob Beardsley , John 
Goer ing , Donn Gor sl ine , Peenan Jennings , Chr i s  Mooe r s , 
Pa r Par ker and Bill  Sackett . Bill  Forster , Department o f  
Ene rgy , also attended . Committee member s  absent were : 
J im McCarthy , Char les Hewitt , and Ph i l ip LaMaoreaux . 

The s i te v isit  involved presentat ions to the 
committee by the pr inc iple inviestigator s of the 
Southeast Reg ional Oceanographic Program in the results 
of the ir  invist igat ions to date and the plans for fur the r 
r esearch dur ing the coming two-to-f ive year s .  In 
add it ion , ind iv idual Committee membe r s  met with 
i nd iv idual pr inc ipal investigators in the ir  respect ive 
sc ienti f ic disc ipl ines to learn more about the details o f  
each proj ect . 

The following are the pr inc ipal invest igator s present 
at the meeting : 

D . Menze l , Sk idaway , progr am  coordinator 
J .  Blanton , Sk idaway , phys ical 

oceanog raphy/meteorology 
L. Atk inson - Sk idaway ,  hydrography/nutr ient 

c hemistry 
T. Lee , Un ive r s ity of Miami , phys ical 

oceanogr aphy 
L.  Pietrasfesa , North Carol ina State 

Un ive r s i ty ,  phys ical oceanog raphy 
H . Windom , Sk idaway , trace e lement geochemistry 
D .  Hayes , Oak Ridge Nat ional Laborator ies , 

transuranics and t r i t ium 

L. Pomeroy , Un ive r s i ty of Georg ia , microbiology 
J . A. Yoder ,  Sk idaway , phytoplankton 
G. Panhof fer , Sk idaway , zooplankton 

From the committee ' s  v iewpo int the s i te v i s i t  was 
ver y  successful . The presentat ions we re we ll done and 
Dave Menzel ' s  arrangements for the v isit  were j ust f ine 
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in all respects . we are grate ful to h im and the program 
sc ient ists who par t ic ipated in the presentat ions and 
d iscuss ions . 

The purpose of th is memorandum is to summar ize the 
f ind ings , conc lus ions and recommendat ions of the 
Committee concerning the DOE SOutheast Reg ional 
Oceanograph ic Program following our s i te visit . 

A summary of all of our views is presented in the 
following paragraphs . The deta i ls will  be found in the 
ind ividual team member repor ts on f ile in NAS Board on 
Ocean Sc ience and Pol icy : 

1 .  The Southeast Program is  wel l  des igned to 
unde rstand most of the major phys ical , chemical and 
b iolog ical processes which must be known i f  the impacts 
of energy-assoc iated pollutants on th is shelf  are to be 
assessed . 

2. The sc ient i f ic content and product ivity of the 
prog ram are excellent . The ind ividual invest igators ar e 
all  h ighly competent , and the strong interact ions between 
phys ical , chemical and b iolog ical sc ient ists is 
impress ive . The monograph now in review will be a major 
contr ibut ion to oceanog raphy . 

3 . The balance of efforts between sc ient i f ic 
d i sc iplines appear s both very good and appropr iate fo r 
the program thus far . But a shift toward benth ic 
biolog ical studies and geology will  be needed now that 
the emphas is is shift ing to wate r s  nearer the coast . 

4 .  The operat iona l aspects of the program are 
outstand ing .  The commi ttee was impressed by the team ' s 
dec is ion to attack the diff icult physica l oceanog r aphy 
ear ly dur ing the program in orde r to provide a suitable 
knowledge of c i rculat ion of the reg ion . The i r dec ision 
to now move inshore i s  appropr iate and laudable . And 
the i r  successful efforts to acquire anc illary fund ing 
f rom other Fede ral Gove rnment agenc ies to strengthen 
the i r  research has been a real asset . Dave Menzel ' s  
leadersh ip as sc ient i f ic coordinator has been outstand i ng . 

5 • .  No s igni f icant def ic ienc ies  in the sc ience of any 
o f  the ind iv idual proj ects was noted . Some suggest ions 
for strengthening several of the proj ects are presented 
i n  the deta i led s i te visit  reports in the BOSP f i les . 
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6. In conclus ion , the committee makes a number of 

recommendat ions for strengthening the program as it now 
beg ins to move into its next phase . These are summar i zed 

as follows : 

a )  As p lanned by the southeast Reg ional Team , 
the near shor e  reg ion of the shel f  should now rece ive 
major program emphas is . In th is  connect ion , water 
column , benth ic and water -sed iment stud ies should be 
emphas ized .  Geolog ical stud ies will  be necessary . 

b )  As th is shi f t  in emphas i s  takes place ,  a pos t 
doctoral program should be init iated to f ill the needs i n  
organic geochemistry , benth ic biology , physical model ing ,  
a nd espec ia lly in geology-sed imentology . 

c )  Stronger model ing progr ams in physical , 
c hemical and biolog ical stud ies should be under taken , 
w ith an ecosystem mode l as a goal . 

d )  The longer term research obj ect ives should be 
bette r def ined , pr ior itized and scheduled on the 
calendar , even if very approximately . 

e )  The public relat ions book let should be 
updated , made more accurate and informat ive , and w idely 
d istr ibuted . 
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APPENDIX I I  s NORTHEAST REGIONAL PROGRAM 
S ITE VISIT REPORT SUMMARY 

Nat ional Academy of Sc iences Committee to Review 
Department of Energy Reg ional Oceanograph ic Program, 
Octobe r 28-29 , 1982 , Long Island , New York . 

Committee member s  attending were BOb Beardsley , John 
Goer ing , Donn Gorsl ine , Feenan Jenning s , Jim Mccarthy , 
Chr is Mooers , Pat Parker and Bill Sackett . Bill �rate r , 
Depar tment of Energy , also attended . Committee membe r s  
not attend ing were Char les Hewitt and Ph i l ip LaMoreaux . 

The s ite visit  involved presentations to the 
committee by the pr inc ipal invest igator s of the Northeast 
Prog ram on the results of the i r  research to date and on 
the i r  plans for a j oint research e f fort on Shelf Edge 
Exchange Processe s (SEEP) which will  gu ide the Nor theas t 
Reg ional Prog ram dur ing the next ten years • .  In add it ion 
to the presentat ions , t ime was ava ilable for d i scuss ions 
on a d i scipl inary bas is between the ind iv idual member s  o f  
the committee and the ind ividual pr inc ipal 
i nvest igator s .  In add i t ion Pat Par ke r , Bill Sackett and 
Freenan Jenning s  met with Derek Spencer of Woods Hole on 
the even ing o f  October 27th to d i scuss h i s  subprog ram. 

From the committee ' s  v iewpoint , the s i te v i s it was 
very successful . we are par t icular ly grateful to P ier re 
Biscaye for organ i z ing the presentat ions in exemplary 
f ash ion and to John Walsh for host ing the v i s it . The 
presentat ions and the invest igator s who made them are a s 
follows : 

General & Biolog ical 
Phys ica l 
Geochemical 

Walsh 
Csanady 

Biscaye 

Processes Assoc iated with Wate r  Masse s 

Hydrography - Fronta l Structures Gordon 
Houghton 
Hopk ins 

Hydrog raphic Tracer s  Fa i r bank s 
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Processes Assoc iated with Par t iculate Matte r 

Pr imary Produc t ivity/Sed iment 
Pigments 

P igment Fluxes and Diagenesis 
(water column) 

Nutr ients 
Moored Fluorometer &  

Zooplankton 

Bacte r ial proce ss 
Part ic le f luxes 
Tracer s  - water column 

Rad ionuc l ides 

Organic s 
Tracers - Sed iments 

Radionuc l ides 

SEEP summary 

Phys ical 
Geochemica l 
Biolog ical 

Falkowsk i 

Marra 

Whitledg e 
Wir ick  
Smith 
Stepien 
Duck low 
Rowe 

Li 
Bacon 
Liv ingston 
Turek ian (Cochran ) 

Bopp 

Sholkovitz 
Cochran 
Biscaye 

Gordon 
Bacon 
Wa lsh 

The purpose of thi s  memorandum is  to summar ize the 
f ind ings , conclus ions , and recommendat ions of the 
commi ttee concern ing the DOE Nor theast Reg iona l 
Oceanog raph ic Program ,  following the OCtobe r 28-29 ,  1 9 8 2  
s i te v i s it . 

The committee ' s  f ind ings , comments and 
recommendations are summar i zed as follows : 

1. The ene rgy produced or transpor ted into the u . s .  
North Atlant ic Coasta l  Reg ion to serve the needs o f  i t 4 5 
m i l l ion inhabitants results in a stress on the coastal 
env i ronment wh ich must be evaluated and minimi zed to 
ensure that the quality of the ecosystem i s  ma inta ined . 

- 37 -

Copyright © National Academy of Sciences. All rights reserved.

An Assessment of the Oceanographic Program of the Department of Energy
http://www.nap.edu/catalog.php?record_id=19392

http://www.nap.edu/catalog.php?record_id=19392


The DOE Northeast Reg ional Oceanog raphy program i s  
des igned to provide this  under stand ing . 

2 . The pr inc ipa l  invest igator s in the Program have 
good stature in the sc ient i f ic community and represent 
both breadth and depth in the i r  exper t ise and 
capabilities . They have excellent publ icat ion records . 

3 .  The Shelf  Edge Exchange Processes ( SEEP) 
Expe r iment is still  in the ear ly stages of deve lopment 
(The pr inc ipal invest igator s have only met once as a 

g roup to d iscuss it . )  The DOE should not commit itself 
to suppor t of  SEEP 2 or 3 unt i l  SEEP 1 has been complete d  
and the pr inc ipal invest igators have demonstrated that 
they can wor k  togethe r ef fect ively , bene f ic ially and 
product ive ly .  

4 . The des ign o f  SEEP-1 should be carefully 
cons idered from a numbe r of v iewpo ints : 

a )  The physical  prog ram i s  r e lat ive ly strong i n  
mid-wate r column mass and c irculat ion stud ies , but it  i s  
r e lat ive ly weak i n  sur face and bottom boundary layer 
dynamics . 

b)  The near bottom passage of nephe lo id laye r s  
should be obse rved . It seems impor tant t o  arrange 
sed iment traps to cover the near -bottom path from the 
central she l f  ( the •mud be lt • )  to the she lf edge and from 
there to the bottom seaward of the she lfbreak . 

c )  It may be poss ible to extend ava i lable DOE 
f unds and equ ipment for SEEP-1 by enlist ing par t ic ipat ion 
of ex it ing Nat iona l Data Buoy Cente r platforms and Coas t 
Guard l ighthouse installat ions for the meteorolog ical 
network . 

d )  The mode ling aspects of SEEP-1 should be 
strengthened . A more s ign i f icant c i rculat ion mode l ing 
component should be deve loped , perhaps using exiting 
mode ls such as the Mellor and Blumberg Mode l of the 
M id-Atlant ic Bight and an atmosphe r ic forc ing analys i s  
subprogram .  I n  add i t ion , the commitment to wor k  toward a 
conceptual ecosystem and abiotic transport mode l should 
be inc reased .  Quant itat ive ecosystem mode l ing should be 
more fully explored . 
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s .  With regard to the ba lance of disc ipl inary 
e xpe r t ise in the Program several points should be made . 

a )  The tr ansport of mater ial in the bottom 
bounda ry laye r is ve ry important as are the processes 
respons ible for resuspens ion and rework ing of sed iment s 
o n  the bottom . The ass istance of a sed imentolog ist will 
be r equired in the SEEP ser ies of exper iments . 

b)  The b iolog ical effort should be expanded to 
f i l l  at least two large gaps in the cur rent effort : 
benthic metabolism and nutr ient cyc ling . The f i r st will 
be impor tant in determining the res idence t ime of organic 
c a rbon that reaches the bottom . As ind icated in the 

wa lsh et al . hypothesis regarding the fate of organ ic 
par t icles produced over the shelf , a complete 
unde r stand ing of this phenomenon requ i res quant itat ive 
k nowledge of the path of nitrogen in this system . 

6 .  The management structure of the program i s  still  
d i f fuse and i ll-def ined in spite of the par t ic ipat ion by 
f i r st class sc ient ists . The present leader sh ip is 
p rov ided on a laboratory bas is wh ich may u lt imate ly prove 
destructive to the program .  The committee recommends 
e stablishment of an Execut ive Committee structured along 
d i sc ipl inary lines . They should have the responsibility 
a nd author ity to set goals , change direct ion , coord inate 
mul t i -d i sc ipl inary studies , and alter the pr inc ipal 
i nvest igator set . 

7 .  Finally , the DOE should make a r rangements to 
coord inate the wor k  of the Nor theast Reg ional 
Oceanography Program with the wor k  of the other DOE 
Reg iona l oceanogr aphy Programs , e spec ially the Southeas t 
Reg ion for the purpose of : 

a )  The temporary use of instruments and 
equ ipment f rom other reg ional programs ; 

b )  The exchange of ideas , models and analytica l 
techniques ; and 

. c )  The a r rangement of pe r iod ic sc ient i f ic 
communicat ions (planning and interpretat ion) on a n  
i ntra-reg ional basis  and o n  a nat ional basis . 
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APPENDIX I I I : NORTHWEST REGIONAL PROGRAM 
S ITE VIS IT REPORT SUMMARY 

Nat ional Acadamy of Sc iences Committee to Rev iew 
Depar tment of Ene rgy Reg ional Oceanog raphic Program, 
December 2-3 , 1982 , Seattle , wash ington . 

Commi ttee member s  attend ing we re John Goer ing , Donn 
Gor s l ine , Phi l ip LaMoreaux , Jim McCarthy , Chr is Mooer s , 
Pat Par ker , and Bill Sackett . Bill For ste r , Department 
of Energy , also attended . Committee membe rs  not 
attend ing were BOb Beardsley , Feenan Jennings and Cha r les 
Hewitt . 

Presentat ions on the Nor thwest Reg ional Prog ram and 
the invest igator s who made them are l isted as follows : 

Introduct ion and overview 
Contrac t Presentat ions 

Phys ical Oceanog raphy/Sed iment Transport 
Chemistry 
B iology 

Research Per spectives 
Invest igator Presentat ions 

Physical Circulat ion 
Surf  zone Mode l 
Sur f zone Biology 
Factor Analysis/Bacter ia 
Phytoplankton/Nutr ients 
Methods/Models 
Zooplankton 
Feca l Transport 
Chemi stry 
An imal/Sed iments 
Sed iment Transpor t 
Sed iment Transport 

Ande r son 

Hickey 
Carpente r 
Landry 
Landr y 

Hickey 
Winter 
Lewin 
Per ry 
Dor tc h  
Banse 
Landry 
LOrenzen 
Carpente r 
Jumars 
Nowe l l  

Smith 

1 .  The Nor thwest Reg iona l oceanog raph ic Program , the 
o ldest of all DOE programs , has had success in address ing 
sc ient i f ic problems re levant to DOE ' s  obj ect ives , perhaps 
most notably the ear l ier  Columbia River plume 
rad ionuc l ide transpor t studies and the mid-shelf sed iment 
transport dynamic studies . 
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2 .  The cur rent program consists of a 
mult id isc ipl inary group of about twelve sc ient ists 
involved i n  a cooperat ive prog ram in which there is 
modest inte ract ion . Th is was apparent from the 
pre sentat ions and from the lack of co-authorship o n  
publ icat ions . The research projects descr ibed by about 
hal f  the par t ic ipants were bas ic stud ie s not necessar i ly 
d i rected to the Nor thwest reg ion . The shar ing of ship 
t ime once a year was the most evident element of 
cooperat ion . 

3 .  The cur rent program has c lear ly lacked focus , 
howeve r such focus may be prov ided in the future by 
poss ible prog rams to explore the Juan de Fuca upwe lling 
center /eddy and to study the transport of mid -shelf f ine 
s ed iments off  washington . (The Program d id not present a 
c le a r  se t of  sc ient i f ic obj ect ive s or expe r imental 
d e s igns for e ither study . )  

4 . The re i s  insuff ic ient awareness , coordinat ion , 
and cooperat ion between the Nor thwest Reg ional DOE 
cont inental she lf stud ies and the oceanograph ic stud ies 
be ing conducted by othe r Fede ral Agenc ies such as NOAA 
( PMEL and NMFS) and NSF in the Nor thwest reg ion . 

5 . Mos t of  the de f ic ienc ies  ident i f ied by the Pane l 
a ppear to stem from the lack of adequate leadership at 

the r eg ional leve l and from lack of adequate guidel ine s  
f rom DOE a t  the nat ional leve l . The regrettable lack of 
knowledge of energy-re lated act iv i t ie s  in  the Nor thwes t 
demonstrated a further example of leade r ship shor tfall . 

6 .  The Committee make s the fol lowing general 
r ecommendat ions : 

a )  The Prog ram should focus its e f forts on two 
new stud ie s d i scussed by a numbe r of pr inc ipal 
i nvest igator s dur ing the s i te v is i t .  

One study involves the summert ime upwe lling/eddy 
phenomenon adj acent to the mouth of  the Stra it of  Juan de 
Fuca . An understand ing of the c i rculat ion , sed iment 
transpor t ,  and b iolog ical and chemical d istr ibut ions in 
thi s  locat ion i s  extremely impor tant , as this will 
probably be the reg ion most impacted by future 
energy-re lated act ivities . 
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The other study involves an update and extension o f  
e a r l ie r  wor k  o n  the transpor t of mid-she lf f ine sed iments 
of f Washington to obtain a more quant itative 
understanding . These sediments car ry much of the 
par t iculate matter d ischarged by the Columbia Rive r and 
through the Strait of Juan de Fuca . The midshelf s ilt 
beds are the cente r l ine of the major bottom f ishery for 
the west Coast and unde r l ie substant ial pe lag ic f isher ies 
as we ll , thus constitut ing l ikely pathways for the 
concentration of byproduct& returned to man . 

Both of the stud ies require the pa r t ic ipat ion o f  
phys ic ists , chemists , biolog i sts and geolog ists i n  the 
plann ing and conduct of f ield wor k ,  and in the analys i s  
and interpretat ion of the result ing data . They provide 
excellent oppor tun ities at the planning level to ensur e 
that the needs of each d i sc ipl ine are ident if ied and that 

the needs ar e met in the most effective way . 
Both stud ies also involve processes which are both 

perculiar to , and common to , each of the sc ient i f ic 
d isc ipl ines . A quant itat ive ecosystem model would be 
desirable to provide the sc ient i f ic bases for the 
stud ie s .  I n  the absence of such a mode l ,  i t  may be 
necessary for the phys ical component to take the lead 
responsibility for the des ign of the studies , with 
appropr iate gu idance from the othe r d i sc ipl ines . Also , 
there should be a better l inkage to the needs for 
study ing par t iculate and d issolved chemical f luxes , 
sed iment transpor t ,  and organ ism-sediment inte ract ions . 
FOr example , the biolog ica l wor k ,  and par t icu lar ly the 
sed iment trap wor k ,  should be brought togethe r  with the 
phys ica l wor k  to prov ide a coordinated approach from the 
wate r sur face to the substrate . 

b) The use of more mode r n  instr umentat ion , and 
t he inc lus ion of addit ional or d i f ferent sc ient i f ic 
expe r t ise , are recommended . The Committee be l ieve s tha t  
the pr inc ipal i nvestegator set will  need to be 

restructured to under take the types of studies outlined 
above • 

. c )  The management structure . of the NOr thwest 
reg ional prog ram should be changed . An execut ive 
committee should be constituted with d isc ipl inary 
representation . Th is  committee should have the 
respons ibil ity and author ity to se t goals , change 
d i rect ion , coord inate mult id isc iplinary stud ies with i n  
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the Prog ram and with other agency sponsored research i n  
the reg ion , and alter the pr inc iple investigator set . As 
a r esult , it  should prov ide for more adequate sc ient i f ic 
communicat ion and coordinat ion . 

d )  Finally , DOE should make ar rangements to 
coordinate the wor k  of the Nor thwest Reg ional Program 
with the wor k  of the other DOE reg ional prog rams , 
e spec ially the Southwest Reg ional Program , for ( 1 )  the 
temporary use of instruments and equ ipment f rom othe r 

r eg ional progr ams ; ( 2) the exchange of ideas , models and 
analytical techniques J and { 3 )  the a r rangement of 
per iod ic sc ienti f ic communicat ions {planning and 
interpretation) on an inte r -reg iona l  bas is and on a 
n at ional bas is . 
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APPENI)IX IV : SOUTHWEST REGIONAL PROGRAM 
S ITE VIS IT REPORT SUMMARY 

Nationa l Academy of Sc ience s Committee to Rev iew 
Department of Energy Reg ional oceanograph ic Program, 
January 1 2-14 , 1983 , La Jolla , Ca l i fornia . 

Committee member s  attending we re Bob Beardsley , John 
Goer ing , Donn Gorsling ,  Char les Hewitt , Jim McCar thy , 
Chr is Mooe r s , Pat Parker , and B i ll Sackett . Also 
attend ing were  Bill  Pbrste r , Depar tment of Energy and 
Dick Vetter , National Academy of Sc iences . Committee 
member s  absent we re Feenan Jennings and Ph i l ip LaMoreaux . 

The s ite visit  was conducted according to the format 
used at the three ear l ie r  reviews . Dick Eppley , Sc r ipps 
I nstitutuion of oceanogr aphy ( S IO) , served as g roup 
coord inator and opened the meeting with an overview wh ic h 
stressed the recent • southern Cal i fornia Bight Studies . •  
This was followed by ind ividual presentat ions by the 
pr inc ipal invest igators li sted be low . Each p r inc ipal 
investigator desc r ibed h i s  research , h i s  re lationship to 
t he overall program and d i r ect ions for future research . 
Afte r these presentations , pane l membe r s  me t with smal l  
g roups p f  program sc ient ists based o n  sc ient i f ic 
d isc ipl ines . In a f inal open sess ion , prog ress and plans 
for a •southern Cal i fornia Deep Bas in Study • were 
presented by the follow ing invest igator s :  

M .  M .  Mul l in , S IO ,  larval f ish ,  zooplankton 
J .  R. Bee r s , S IO ,  microzooplankton 
F .  Azam , S IO ,  bacte r ia in food webs 

A. F .  Car lucc i ,  S IO , bacte r ia and 
mineralizat ion processes 

R . w. Eppley , S IO ,  phytoplankton 
c . R. BOOth , S IO ,  instruments 
P. M. Will iams , S IO ,  chemistry 
G .  A.  Jac kson , S IO ,  phys ical mode ling 
E .  Goldberg , S IO ,  chemistry & ene rgy by-product s 
I .  R. Kaplan , UCLA, hydrocar bons & stable 

isotopes 
v .  Noshk i n ,  LLL, rad ionuc l ides 
F. Ha r r ison , LLL, meta l toxic ity 

All presentat ions were well prepared and informat ive . 
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The following committee summary and recommendat ions 
a r e  based on the sc ient i f ic presentat ions , group and 
i nd iv idual d iscuss ions , and the wr itten evaluat ions f rom 
the committee membe rship :  

1 . The southwest Reg ional Program is composed of 
sc ient ists who are leade r s  in the i r  f ie lds . Thei r  
i nd iv idual research has been exce l lent and the i r  
produc t iv ity f ir s t  rate . Th e  prog ram has a t  t imes been 
h ighly organ ized and generally focused on food-cha in 
dynamics . The PSW g roup is  presently propos ing a majo r 
s tudy of coastal t ranspo r t  processes in the deep bas ins 
o f f  Souther n  Ca l i fornia . These bas ins located j ust 
beyond the ve ry nar row continental she lf i n  this reg ion 
a r e , with regard to par t icle flux questions , important 
g eomorph ic features not occu r r ing in the othe r three 
cont inenta l marg in reg ions where exist ing DOE prog rams 
a re focused . The prox imity of these basins to major 
u r ban cente r s , the large coastal and atmosphe r ic impor t  
o f  energy-re lated byproducts , and the restr icted exchange 
of deep wate r and sed iment are  par t icular ly impor tant 
f eatures : the mater ial that s inks be low the s i l l  depths 
w i l l  be exposed to a d i f ferent phys ical , chemical , and 
b iolog ical env i ronments and w i l l  have a very d if ferent 
fate than that of mater ial depos ited on the oxygenated 
benth ic boundary layer of other shelf  and s lope 
sed iments . The fundamental quest ion to be addressed i s  
whether any o f  these energy-re lated byproduc ts and othe r 
pollutants are mob i l i zed in the sed iment , incorporated in 
t he mar ine food web ,  and returned to man . 

The committee j udged th is  Deep Bas i n  Study to be 
potent ially exce llent in terms of bas ic sc ient i f ic mer it , 
relevance to DOE , and in phys ical locat ion . DOE c lear ly 
needs to unders tand the ocean ic inf luence and the fates 
of ene rgy by-products from the Southe r n  Ca l i fornia reg ion . 

2 .  The present sc ient i f ic g roup i s  strong in  
plankton biology and geochemistry/chemistry but de f ic ient 
i n  physical oceanog raphy and geolog ical sc ience . S ince 
the transpor t o f  mater ial into and out of the deep bas ins 
by both water column advec t ion and sed iment transport 
must be  under stood as an  integral  par t  of the proposed 
s tudy , new sc ient i f ic staff in phys ical oceanog raphy and 
mar ine geology mus t  be added to the group . 
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3 .  The management of new programs , like the proposed 
Deep Basin Study , should be vested in an execut ive 
committee represent ing all major sc ient i f ic disc ipl ines . 
The chai rman of the Execut ive Committee should serve as 
the focus for pr inc ipal investigator input , for internal 
review , for contact with DOE , for contact with the other 
reg ional DOE programs as well as the usual coordinat ion 
activ i t ies . The committee fee ls that this  h igher level 
of manager ial act iv ity is necessary to strengthen the 
sc ient i f ic focus and leve l of organi zat ion and 
coord inat ion within the Southwest Prog ram and should be 
suppor ted by DOE . 

4 . The level of support which DOE prov ides the group 
accounts for roughly 25% of the ir  total budget . State 
and other Federal Government grants account for the 

balance . The committee feels that DOE should increase 
the level of support i f  new and exc it ing programs l ike 
the Deep Bas in Study are to be success ful . Th i s 

addit ional funding is needed to increase the bas ic 
suppor t leve l of the ex i st ing sc ient i f ic staf f and also 
a ttract new invest igator s  in other d isc iplines ,  l ike 
physical oceanography ,  mar ine geology , and benth ic 
b iology . 

s . The southwest Prog ram rev iew brought into sharp 
relief a s ituat ion wh ich ex ists to some extent in a l l  
four DOE reg ional programs . Th is  c a n  be stated in two 
sentences . First , DOE is  faced with , environmental 
problems of a magnitude such that large , organized , 
mu lt idisc iplinary research programs must be f ielded to 
deal with them successfully . Second , there are other 
problems which are best solved through the effor ts of 
s ingle investigator s .  The committee recognizes the value 
of both of these modes of research and urge s DOE to 
cont inue support of both modes . 
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