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DEPARTMENT OF·ENERGY 
FY 1996 CONGRESSIONAL UGET REQueST 

ENERGY SUPPLY, RESEARCH AND DEV&LOPMEN( 

OVERVIEW 

: BIOLOGICAL AND ENVIRONMENTAL RESEARCH 

--The Biological lind EnvlrorMI"'tal Research (BER) progr11111 develops the knowledge needed to Identify,, U'lderst..t,· ..t ��ntlciPIIte the'long•tel'll health lnd 
envlronnental·consequences of energy use and development through Its support of peer·revlewed end CCJq)etltlvely awarded reseerch at netlonel · 
laboratories end ec:adenllc lnstl tutlons. The BEft program uses this scientific knowledge to develop technology the� can be usild. to !litigate or correet 
adverse consequences of energy use ·•nd to underpin poltcy. end regulatory devetop���ent. The progrent also uses the Depert.fttle' unique IIUltldlaclptlnery 
scientific lnd technological capebnnles ·to solve •Jor scientific proble.s In biology, llledfcfne, end envfror--.tet scfenc:t· tlhfte contributing to · the 
Nation's econo���fc growth,' health cere, SUSTAINABLE .DEVELOPMENT, Met education· and training of the aclentfflc workforce lnd en lnfOIWid pj)tlc. TIM 
pr.ogr• witt .contfrut to ...,..esfze ,support of Sllllllt science ea celled for In the Energy.Poll�y Acf of 1992. · . . ; ·• . 

· 

HEALTM•RELATED·PROGRAMS 

The DepertMnt's Biological arid Envtrcn..ntel Research progrMI's reaponafbft ftles began wtth the establ fshalint of the At0111lc Energy CCIIillfsiatcin In 
1947. Research Into the potential health I ..,acts of radiation ICCCIIIIf*'led the lnltfet llllndate to develop nuclear energy .end nuclear weaponit 
technology. ·Studies centered on health effects fn the Japanese et011fc bolllb survivors end dose-response studies In experhnentel ��nf•la Uld . 
specfffcalty addressed lonv�terw, late effects, such as ·cancer • .  A* definitive lnfonnatlon wei Obtained concerning relatively hfgh levels of radiation 
exposure, attention was turned to potential effects at lower doses. This concern resulted fn • CoqH'ehenalve long·ten� res�arch prier• focused on 
understanding the underlying, flnlenlental MChaniSIIIS of biological delllege fr011 radiation end 'che���fcel exposure. The lnttlal laboratory .resurch 
danonstreted that biological repair end recovery processes operate at low levels of X·rey or g1111111 exposure, thua PrOVIding allur..ce'that radiation 
protection atllndarct. flesed on l lneer extrapolation of high doses art Indeed conservative, A pertfcular �eats hes betin placed, In the design lnd .. 
Interpretation of this research, on defining the relationship between results obtained wfth experimental ��nl•ls end observations Mde In h� who 
were exposed .Ccldentetly or occupationally to energy-related C:hllllcals or radiation. Understanding these reletlonahtpa provldea tnforMtlon needed 
to better define the heel th rltks to people frGIW exposure to theae agent� end hea also provtded lnfort���tfon end technlql.M useful ln. reducing risks to 
people 'frOII envlrornentel. or accidental .exposurea. · '· · · ' · · 

As the Nation's le*' research progrM for
. 

\riteratandltig the health consequences of tow·lev�t Ionizing redfetton, the BER progr• has provided the 
scientific Information used by other agencies to estlma.te heal"th rlslca. fr011 radiation exposure. For exenple, .the EPA usn fnfol'lll8tfon generated In 
this progre�� to develop end t...,le���ent pol fete� for reducing the health effects frOM Indoor radon exposur�. A direct consequence of ,studies on the 
health effects of low·level Ionizing radiation, was en 1...,rove.11ent In exposure assessment llllthods, the developnent of techniques for detecting . 
Individual susceptlbfltty, and the develop��ent of bloeisaya for.detectlng afltf 1110nltorlng early�·· lnfol'l!ltfon generated In thfa progr• Is used 
by DOE's Office of. Environment, Safety, anc;t ·Health to develop a.pi-ogrem to 1110nltor end provide llledlcel evaluation end sUI'Velll��nee to current lnd 
former workers who· were exposed or had potential exposures to. hezerdoul end radioactive materiels, as required In the Defense Authorization. Act of 
1993. Research ln. this progr•, coupled with advances tn the DOE� gtnOIIe progr1111, has also led to the c ... rclellzaclon of adv��need tool• for 

·llledital dl��gnotls, lnchJdlng, for ex..,le, advances· In flow cytometry end cytogenetics that ere Wed In the dletinosla end detection of IOMI·genetlc 
dlseesea end cancers. The BER progr11111 11181ntelns extensive scl�tlflc end managerial lnterectfons with ,the European c01111111lty, fncll.ldlng .10111 
collaborative research·. Rea<6erch fn this. portion of the BER progre�� takes advantage of the latest advances end tedtnlql.M In .celt lnd 110lecuter 
biology � bfochemfatry to obtain lnfol'lllt_l� .frcll both cell cultorf end enfNl ayat.... · · · · · 
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Overview • ·  BICi'OGICAL ANI) ENVIRONMENTA.l
. 
RESEARCH (Cont'd) 

The .DOE hunan genome pr0gr11111 Is exploiting the nultidlscipll.nary capabilities of the national laboratQries to c�lete' a stl'uetural analysis of. the 
entire human genome , i.e., the deq•yrlbonuclelc acid (DNA) found .�n a ·typlcal hUm&n cell, at the molecular level, in the next 10 to 15 years. This 
effort requires the development ·of.-new biological research resources and technologies and the l�ovement of existing ·resources and technologies. 
Results of this work will provide the uttlmate structure. of hllll8n genes and DNA and, therefore, the basis for iq>roved · risk estimates, detailed . 
understanding of the mechanism of IIIJtagenesis and carcinogenesis, and an assessment of individual sensitivities to low levels of exposure to physical 
and chemical agents.· In ilddi tlon, the technologies, databas.es, and biological resources being developed by the hl.llian genome program will have and are· 
having an enorft!OUS. ln.,act on a wide variety of biotechnology'·related Industries and.research Including medjcine and health care, agriculture, energy 
production, waste con�rol, and environmental clean·up. Examples of current spin·offs of th� hllll8n genome projept InclUde the initiation _of ge� 
projects for several •conomically ·tq>artant pl�nts and animals, the Microbial Genome Initiative described below, and the National Institute of · .  
Staridards (NISt)/Department of COIIIII8rce Advanced.Technologies Program to develop co.q>act, low·cost, automated DNA &nlllytls· technologies for fast, 
inexpensive detection of hllll8n, animal, and plant disease. In addition, technologies and resciurce)J developed in the h\llllln geriome progrant are being 

·\.!Sed and exploited world·wlde by the rooltlbilllondollar biotechnology indulltry. · · 

The DOE hunan. genome pr,ogrlll!l Is planned and carried out in coordination with the Nat.k!Aal·lnstitutes of Health (NIH). The primary pOE contributfon is 
the development of cepabfl I tfes and tool.s to analyze the genome at the molecular level and to construct physical maps and. determine DNA sequences of • 
hunan chromOsomes. This map and sequence Information is critical In the identi-fication and isolation of diseajle genes, for exaq>le, and lil.used as . 
the t:ial!is for the development of molecular diagnostic tests for cancer or genetic diseases. The NIH c�n.t of this country's Hunan Genome Project· 
is oriented towards gerinic mapping and characterizing disease·telated genes by exploiting hllll8n and non·human model ilystetils. An in.ort&nt -c:Of!IPC)nent 
of both agencies' hllll8n ge� programs is the Ethical, legal, and Social Issues (ELSI) program. The ELSI program·investlga�es ethical, legal, and 
social implications and effects of genome tesearch Including wort�er privacy Issues and ln.,acts on 'the avallabll lty of health care and developS 
educatiOnal materials and programs for both the pUblic and for schools. The DOE program .Is carried out primarily In· the national' laboratories-wi-th 
some work In the universities whl ,. the·�NfH program .Is coridueted predominantly In academia. . . . . · .  ·

. 
. . . · 

A �w �esearch eq>hasla; ·that Is based on technolog
-
Ies developed In the huma� genome p'rogram,· is .the Mlcr�lal Genon:te lnltf�tive to characterize ttie 

gellOI'tjes and proteins of environmentally and Industrially Important mlc:roorganlsms. This program wf.ll develop DNA sequence aild mapping lnfol'llllltion ·In 
microbes with signlficanc:e for. energy production, environmentQl bforemedlatlon, and industrial applications; contribut.es to DOE's c011111ltment to. 
ENVIRONMENTAL TECHNOLOGY PARTNERSHIPS and SUSTAINABLE DEVELOPMENT; and has great pot.ential _to have a substantial· econorillc ln.,act. . 

Th� DoE struct�r�l biology'research program conducts research to uriderstarld the relationship between
.

the molec�lar structure and bfologlcal function 
of macromolecu_les such as proteins. Such an l.llderstanding is critical to advancing the biotechnology missions of the Department fn aj'lplfcatlons 
rangtng frc:im energy production from biomass to envfronnental remediation·. In a�Hfon, technologies developed ln. this program can, for exaq>le, be . 
used to better understand,the mechanism of action of drugs used to control or treat a variety of.'dlseases. BY' deve.lopfng a detailed, thr*e· . dimensl9f18l understanding of the lntei'actfon of drugs with specific molecular structures on the surface. or Inside of lnteetfous mlcroOrgani8111S, cancer 
cells,. or diseased cells .or t�ssues, for example, drugs �an be redesigned to improve their efficiency o� effec�lveness. DOE has a special 
responsibility in str�tural biology for provl�ing the natlona� scientific comnunity with· cutting edge facilities, such as_ synchrotrons and.oeutron 
beam sources needed to. conduct structure/fiM'lction research. The new Advanced light Source at lawrence Berkeley Laboratory and the Synchrotron 
Radiation Source at Argonne Natlonallaboratory will provicte unique capabilities for .strocturql biology experlntents .. ln addition to those already 
supported by. DOE. The DOE program envisions incr�ased support for the operation of user stations for structural biol·ogy ii't th�e facilities, but also · 
places a high priority on training a new generation of biologists In this rapldl.Y evolving field� ·. · · 

A new Initiative is aimed at develaplng an advanced biomedical science and technology program. This t'nitJative .. is In 
'
;response to· th� need within the. 

United States for a more efficient and cost-effective health care system, coupled with the aim of har�ssing some of the Unique scientific and 
technological capabilities that have been developed within the defense and non-defense scientific communities•' ·The:unique multidisciplinary 
capabilities of the Department's energy Research and Defense Program's labor:-atorfes, in cooperation with .other Federal progr·8111S and In collaboration 
with universities and the private sector,. will be used to develop new and highly iTmvative inedlcill. sensing, lmaglr\g and optical· technologies for 
disease diagnosis and therapy. · ·· · · · 

. ' .  
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. . . . 
:w ·BIOLOGICAL AND ENVIRONMENTAL'RESEARCH (Cont'd) 

An Interagency ••sis .t.n Bloinformation Infrastructure addresses the need to support �he .life sciences with· Information databases related to the 
structure and sequence o( biological IIIC)lecules •. Database tools fp support advanced analyses of biolog.lcal data, critical to the effec�lve and . efficient use of the large amounts of. Information generated, for example, in both ·structural biology and. genome research, ·are being emphasited. One 
aspect of this Infrastructure will be expanded ln. FY '1996 through the development of· a c�tational biology· program •. Jhls progrm will cut Qcross . 
several BER progriiiiiS and lInk research results frcim these and other research programs thr.OUQh. t�e use of Coq)Uter .scjence and in,formation technology� 
A key goal for t�e computational biology Initiative is ·to provide the basic Understandin�.and Infrastructure needed to predfct .the functions of 
blologic•l molecules. Achieving this goal requires a better understanding of the relationship between structure and function al'ld the ln.,roved analysis· 
of families of similar genes. The Initiative will Integrate results frcim the ·genome program and from structural biology research. Genome research 
identifies genes and tlie biological products from those genes. Stri.lctural· biology research Identifies the structures. of these gene prodUcts;. Both 
research areas create InformatiOn. and ·r.equtre analytical resources that are unique,· .but new computer sQftware, approaches to solving c�lex probletRS1 
and Interconnected data resources are needed to pro�lde crucial-bridges across the research areas for the efficient predfetton:of the structure and 
function of. biological malecules • .  Predicting the functions of blolog.ical molecu'les will assfst In .the application of biotechnology to diverse· areas· 
of national need. A roadblock to achieving directed and cost-effective apPlications of biotechnology Is the difficulty In Obtaining or designlrig 
molecules with desired functions; thus, the anticlpated.results of this new research ln. computational biology should further the knowledge and· 
technology base for biotechnology and foster sustainable devetoplnent and U.S. Industrial coqSetftfvenen. ·. · · 

. · · 

Th� Office of Health and·Environmenta l Research In the Office of Energy Rese!lrch has the responsibility of assuring con.,liance wt�h 10cFR part 745, 
Federal Policy for, the Protection of Human Subjects; Notices and Rules for all research Involving human subjects conduCted at DOE facilities or, 

·supported .bY DOE. As part of this . assurance, a·con.,lete.listlng of all current DOE research Involving the use of hunan subjetta.was compiled ·sOd .&de 
available to Congreas and the publtc In .April 1994. ongoing and future efforts t.o asaure that· all current and future DOE research .hwotvlng human 
subjects is coi1ducted in full· c(,q:lliance with the Federal PQltcy for the Protection of. Human Subjects lncludci the orGanization of regfonal.ecl.K:atlonal 
111eetings for DOE fnvestlgators and managers, the establlsh�����;nt of.' a con.,llance and all!tlt·· syst�, .regular ljpdates ·of ·the huilan sUbjecta research 
database, publication of resource mate�lals,.and the �onduct of periodic' workshOps and meetings •. These activities suppOrt OOE'a ·rec�ltfon of both 
the ln.,ortance of research Involving human. subjects and the need to .assure that all human. subJec:t.s research i� conducted fn full c�liance with · 

. federal policy. 
· · 

.ENVIRoNME'NTA.L RESEARCH 

The eiwfrorlilentat ·sciences program conducts research on; the envl.rOI'li!M!ntal cooseqt•ences 'of ·past energy use; envtronilental threats to future 
affordable energy use; and ENVIRONMENTAL TECHNOLOGY PARTNERSHIPS and SUSTAINABLE DEVELOPMENT 'through pollutiOn prevention and remediation. The 
.-esearch Is conducted by acad�lc lnstftuttons and national laboratories through directed, peer-reviewed, �ompetltlve awards. The research supports 
Industry through· information and technology transfer programs, ·as well as thro(Jgh better. energy policy due to the' research. results. 'The envfrorrnental 
sciences progra11 Investigates energy-related topics In a'wtde variety of mectluns, including atmospheric and 111111rlne envlrOmlents, tertest'rlal · . 
(especially subsurface) transport, and ecosystems. The rese·arch responds to needs Identified In the Energy Polley Act of 1992, the US Global Change 
Research .Progranl, and the D.epartment•s mission In Science lind Technology as well as l:nvlroni'nental Quality, The focus Is on SUSTAINABLE DEVELOPMENT as 
It h applied to pollution prevention through ENVIRONMENTAL TECHNOLOGY PARTNERSHIPS and to· the balance and synergy between econot�lc developnent and. 

environmental protection. The research programs··focus on d,veloplng the understanding and capabilities neceisary tq predict potentlal·environmental 
ln.,act due to global change; developing toots such as-Integrated assess.rnents · so science-based environmental and energy policy can weigh the benefits 
and· costs; developing and discovering new microorganisms for waste cleanup and ·pollution prevent toni and liwestlgating selected new topics In· 
structural biology such .as new enzymes to digest toxic r111terlal, .sequester c

.
arbon,' or in�rease .<frought ·resfl!tance In plantri. . · 

Previous research results have enabled the. Departme�t to respond effectively to national environmental concernS. Fo� example,' the national 
laboratories and the university community are conducting a series of· laboratory and field studies of·sulfur and nitrogen oxf� processing tn support' 
of the Energy Pol fey Act of .1992. The program wilt continue to conduct cooperative research with the International Global .. Atmospherlc Chemistry. 
(IGAC) Progrm through the Conml ttee on Envi ronnent and Natural Resources of the NatIonal Sc lenee and Techi')Ology ·council, arid to pursue research on. 
global ozone .redistribution and aerosols and · their in.,&cts an ut travlolet·B radfat I on at the sur,fan. In the area of . atmospheric transport ch9111istry 
and diffusion, DOE continues to conduct field experiments In eon.,lex terrains to support.tmproved emergency preparedness and emergency response 
capabilities for DOE sites; such experiments will' continue near Rocky Flats In PY 1996. 

. . . . . ' 
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Overview - BIOLOGICAl AND ENVIRONMENTAL RESEARCH (Cont'd) 
. . 

The ocean margins pr�r11111 Investigates. the "missing carbon problem,11 In which the sink Is �.r�known for about ttalf of the anthropogenic carbon e��fttl!d 
to the atmosphere, thcOuQh carbon. cycl fng studies In coastal ocean ecosystems. Research has shown that· the gener�tfon of fixed carbon on the ·· . 
continental shelf is about 30 to 50 percent of the total .carbon ffxed' In the global oeeari. Tile BER ocean margins program objective Is to quantify the 
role of the coastal ocean in the globa.l flux of carbon and to determine Whether continental shelves are quant.ltatlvely significant In re..ovin1i carbon 
dioxide from the atmosphere and Isolating tt via burial ih sediments or export to the Interior ocean • .  The .secondar,y goal of the proer·8111 Is to 
quantify the mechanisms by which carbon dioxide is assimilated, transported,· and transformed in the coastal ocean and to define oC:el!ln�lll8rgln sources 
and. sinks in global biogeochemical cycles.. Because of the Importance of carbon In the. coastal ecosystem and off-shore energy resour:ces, tht .. research 
underpins SUSTAINABlE DEVELOPMENT pol icy declsl<l!'s for the coastal region.. . . . . . 

. · .  · · ' . . · . . , 
The subsurface sclen�e program Includes DOE 's primary long-term research related to the ge_ochemlstry, hyc!rology, and·microbfology of the subsurface 
biosphere, Including the !nobility and stabil tty of natural chemicals and chemi.cat contaminants In subsoils and groundwater; ar;d Insights. Into the 
hydrologic cycle. "The BER_program conducts basic long-term research related to In situ" envlrorvnental restoration In cc:ioperatfon with. DOE sites and 
with Industry. An acttve technology . trans.fer program lias operated since 1987. New discoveries In such areas as-organic-radionucltdes cont��alnant 
transport and deep microbiology are being transferred rapidly to DOE sites and to energy supply and biotechnology industria�, as welt as to the. 
Environmentai'Management program. lo order to sub!ltanttally expand the fundamental I.W'Iderstandlng of the subsurface.e.ktsphere by the year 2000, a � 
five-year Integrated IIIOlecular to field-scale program is being Initiated to determine the factors cot:�trolllng survival of •ier.oblal COIIIIUlftlea In 
deep subsurface sedhllents and groundwater, by building on past DOE dlscove.rfes of a Celq)lex, microbial ecosystetll at depths as great .as 500 meteri that 

_appear . to have.,survlved at least 14,000:years. An _Important goal of research In microbial oi'lglns,_C)r "9enesfa,11 Ia to·deter•fne ·If deep . . •icroorganiSMS have survived· for- 111ill ions. of years or t,ave been transp�?rted fn the recent ·geological peat. to the! r. current location. Thia .reaearch 
has broad Implications, fr� refl�lng DOE new bioremediatlon-cleanup methoc!a to I.W'Iderstandlng the �taka of envlrannental releaaea of. �ontrolled 
genetically-engineered microorganisms by Industry. The micrObial ge09n& reiearch draws ·on this effort: and the weal�h of knowledge befng.galned fr0111 
ttie hUMan genOme afw;l structural· biology programs. · . .. . . . · . . · . " 

. . . · · · . · . · 
. . · :. .. · 

The ENVIRONMENTAl 
.
TECHNOLOGY PARTNERSHIP$ efforts focus. on two. areas: the use·of blor'emediatlon In the management of Industrial waste end fntegrated 

asses1111ent t.o identify high leverage payoffs to envtroiimental . technology. The ENVIRONMENTAL TECHNOLOGY PARTNERSHiPS integrated asaesiment research . 
will promote s)'nergfstfe environmental .and economic progre's by focusing on opport�.r�lt.ies for lowering anvlromiantal discharge, 11fnlmhtng non� 
renewable resources, and reducing renewable ,resource use to sustainable leve�-s. Biotechnology will play an Important role• in wa11te cleanup · 
activities, both In managing potentially toxic effluents and In producing nontoxf� eff.lvents • .  BforemecUatfon, the �e of lf�lng organlsiB to recluce 
or eliminate waste products, has been shown to be useful In water purification, detoxification, and sanitization of domestic and Industrial sewage. 
New efforts will be' focused on the field-testing of. microorganisms already Identified as being useful for·biore.edlatlon and on the ldentfflcetlon and· 
manipulation of additional microorganisms capable of transforming other contaminants. · · · · · · · 
. . . . . . . . � . 

. ' . . 
. . . Long-term e�osystem studies, including studies carried out on t11e DOE National Environmental Research. Parks, provide the' Depart���ent".wfth the 

capabi l.i tv to detect anc;t assess envl ronmental changes and trends as well ·as the consequences of natural. and h._.n. fncfucl!d stresses. Ecologtcal , 
research addresses the response .of biolOgical and ecological systems to regional and gl�l envfronnental changes and to local dfaturbancea reaul tlng 
from �nergy-related activities, Including those associated with operation• at DOE facilities. The research addresses the tong-tenn consequences. of 
these actlvtttes on the Integrity and austalnabfllty ·of ecological systems.· · 

. .'. 
· 

·A major envlrOmlental concern Is cllinate chan9e from-emissions ·of greenhouse gases, .. especially cart?on dioxide from foaafl fuel burning� . For over 16 
years, the Carbon Dioxide Research program has studied carbon dl�xide Interactions with the atMOsphere, tf1e biosphere,· the oeeans, 'and the_geoaphere 
and the resulting impacts On critical ·resources. The Carbon Dioxide Research pragr� Is the boE cOmponent of the. United States·Gl6bal Change·�esearch 
program coordinated by the Committee on Environment and Natu!:'al Resourcei of the.NaUol'l&l".Sch!nce and Technology Council. Thta· national program waa � 
cOdified by Congress with the Global Change Rea_ear_ch Act of 1990 . . . . 

Global change also figures prominently as a llllij�r environmental fssue In the Energy Polley Act o1 1992 •
. 

The research is destgrM,d to i���prove the 
preclictabil ity o� global and regional cllute-change and �rstand the ln.,acts of global change. To · provide essenthl data,· ttie AtmOspheric . . 
Radiation Measurement (ARM) program was .initiated In 19�9. ARM will collect cloud and radiation data In three are111s of·prlncfpal ·climatological· 
significance over a period of approximately 10 Yf!ars. ARM began providing data from fts·flrst gr(!llld site In the United Sta�es• southern Grea� :Plains 
during the spring of 1992. ·The second site ln. the Tropli:a�··western Pacific will becOIII!! operational In let� 1994 or .early 1995, and the third she� 
the North slope of Alaska will be operati.onal in i996. ARM will accurately quantify the cloud-cl fmate feedback 'ai'ld significantly. Improve the · 
parameterizations In the cl h11�te change _prediction models. · · · · · · · 

·� 
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;few · BIOLOGICAL AND ENVIRONMENTAL RESEARCH (Cont1d). 

Supporting ARI4 and the atmospheric. c�emfstry pr�gr11111 are DOE ·Operations us'lng unmaMed aerosJ)Iice vehicles (UAVs). These experhnental platforllll . provide acce$s to a region of the at�sphere (the tropopause) Wh�r,e major .changes .. are affecting bot� the global cll.ate and the global ozone layer; 
lnstrUIIIimtation research Is being supported through the Departme_nt of Defense Strategic EnvlrOfllllental Research and DevelOpllient Progr&RI. · 

Another major DOE ••sis In global envlrorvnental change l.s the CompUter Hardware�· Advanced·Mathematics, and Model Physics (CHAMMP) pr()gram. This 
program is providing an effective Integration of advanced c�ter hardware and software with the next generation of climate models to accelerate the 
c�tfng throughput by a factor of 10,000.between 1990 and 200D. CHAMMP executes advanced. clfmate �ls on massively parallel computers·to test 
emerging. technologies. These models will· be used to predict long� term changes In the cl fmate system and to understand better th.e feedbacks 111110n9 
climate processes the� result In current prediction uncertainties. CHAHMP is also supporting the International research effQr�, led .bV DOE, to 
c<lq)&re and evaluate. the principal _Clilllllte change prediction models ·a.nd to Identify the key parts that require ln.,rov�nt • .  

R�search·. continues on the global car� cycHe to ident'ffy the principal iources. and sinks of. carbon and to explore the synergistic .eff!)rt o� carbon 
dioxide and climate· change on vegetatl�. Related research in the oceans addresses the �xchanges �f carbon dioxide at the ocean·at�sphere Interface 
and supports the International "orld ocean Circulation experiment (loiOCE>. DOE Is pursuing economic and integrated assessment r'eselilr� that will 
underpin strategies for SUSTA·INABLE DEVELOPMENT and supp9rt bette'r declsfonmaklng. The research is being expanded to provide. direct support of 
Integrated assess���ent. Activities, of the Carbon Dioxide lnfor11111tlon and Analysis Center In s�rt of. scfentlata and policV��Skers wiU contln» as' 
well as a· fel �owahfp pl'ogr• that provideS· Interdisciplinary graduate and postgraduate eCb:atlon lh global envlrOIIIII!f'ltal change. The National · 

Institute on·Global Envlr��al Change (NIGEC)is also supported. 
· · 

MEDICAL APPLICAr'IONS 

lhfs r�aearch program, mandated. Initially by the .At�fc Energy Act ·ot 1946 to promote the use of 'radioactive materl.ls and radiation for·Medtcal 
applications, has provided the scientific and technolOgical foundation for the establfsh111e11t of nuclear �lclne as a ���&Jor clinical specialty. 
Research Jn radioisotope production, rediopharmac�tic�tl .chetnistry, and rilclfofsotope i!Mging instrurnerttatii)Jl, together with investigation of a broad 
range of diagnostic' and therapeutic applfcatfons,·not onlydemonstrated .and validated advanced dia!ino!ltfc and therapeutic capability,· but also led to 
the estlibl.ishment. of a vital radfonucl Ide production, radiopharmaceutical development,· and radfonucl ide lnstrt.Rentatlon Industry.· Technology 
developed under thfs program provl�s a noninvasive capability for. detection and localization of s11111ll ,lesions, for quantf.tative measurement of 
dynamic organ function, and. for selective radioisotope and radiation therapy of cancer. This program.ls formulated to address a broad range of 
clinical research reqUirements. The progr� Includes �ix major areas: (1) research to develop new radioisotopes, (2) development and application of 
new r�iopharmaceutlcats,· (3) IJ11891ng instrtJIIentatlon research,· (4) exploration of new radiation therapy IIIOdat ftfes with •asls on boroo. 'neutron · 

capture therapy, and (5) molecular nuclear Medicine to apply molecular biology advances to address re$earch .needs In nuclear medicine, &ll structured 
to demonstrate. the (6) clinical feasibility of new, advanced medical technology· that derives from the Department•• energy and defense research 
actfvlt.les. · 

Summary of FY 1996 Request 

The FY.1996 request provides for: 
'- Continue base program$ for blological .research, ·Instrumentation, terrestrial transport, and medical applications plus capital equfpnent for 

addres·stng Issues such as radori, origins. of subsurface bacteria, and boron neutr90 capture therapy; 

Coritfnue molecular and cellular biological research In support of bfoteCh09lOgy and health effects progr..a; while phasing �t radiological and 
chemical physics research In support of the heahh effects program. · · · · · ' 

·• Enhance �velopment end utilization of national user facll fty infrastructure for· structural biolOgy and.·genetlci bY fricreasfn&-Operatlng· sapport . 
and capital equipment; provide planned capital equipment to cover beamlfne upgrades.and new beamlfnes for user facilities; 

. . 

Expand new phase of the human genome project for advanced sequencing technology and. Its appli�ation for pilot-scale oP.ratfons In partnership 
with industry, and provide needed capitail equipment; · 

. ( 
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·(Cont 'd) 

Initiate. COIIIpUtational biology program to link advances in biological sciences·.with COft1lUter and infor���&tton services; 
• 

I ,\ ' . , , 

Maintain schedule for projects currently under construction (.and base GPP), e.g., Structural Biol99y Centers at Arganne Natlona\ �aboratory and 
lawrence Berkeley laboratory, Human Genome laboratory at lawrence Berkeley laboratory, a� Environments� �nd Molecul�r Scl�es labOratory at · 
Pacific Northwest laboratory; . · 

Expand efforts to assure that all . research involving h1.1118n subjects c�ucted at DOE facilities or supported by DOe is :to full celq)llance with 
federal pot Icy; · 

· · · · 

Maintain global change research (including expanded program. framework for· atmo�pheric sciences, ocean margj. ns, a� ecosystem·research), continue 
phased deployment of second Atmospheric Radiation Measurement site In Uestern �aciffc and contt'nue development of third ARM site on North Slope 
of. Alaska; �t i'esearch on natural sinks and processes for greenhouse gases, and continue UAV operation&; and increase focus on global change 
i�t.pacts and integrated assess�t for -sus tal nab.ll I ty; 

Initiate ENVIRONMENTAl TECHNOLOGY PARTNERSHIPS foc�sing on bloremedlatlon of Industrial waste and Integrated assessment to Identify high leverage 
payoffs for .erwlronmenta.l technology;· 

In partnership with Defense Programs and lnd�stry, exploit dual ·use capabilities In biological sensors, lasers·, and imaging technologies to 
deyelop advanced biomedical technologies. to. meet needs Of health care cOIIIMJnfty for !...,roved practices ln. disease diagnosis and'tlleraPV;. 

.. . . \ . 

Continuing development of a microbial genome program to explore the fundamental molecule� and structural biology of industrially 'Important 
microorganisms, Including bacteria of potential importance for waste clean·up applIcations; · · · 

Continue development of coupled climate system models for assessll)entS that Uti llze state�of·the·science COft1lUtational techniques on the most 
. advanced superc.ters;. · · 

· · 

Continue. extensive international lntercomparlson of atmospheric climate models and co...,lete quantification of uncertainties and research 
requirements; 

Perfbrmance Evaluation 
. . . 

General perforlll8nce measures of program outputs for basic research Include such metrics as the l'llllber of ·Scientists supported� the l'llllber of students 
. earning advanced degrees, the l'llllb!r of scientific publ !cations In peer· reviewed journal's, the numer of awards from professional organlzatlof\S, and 

the nurber. of citations In schint.lflc publications. Metrics for the transfer of new knowledge to a technology appli.cation Include the nunber of 
cooperative agreements with Industry, the number of projects attaining support from a DOE Energy.Technology program, the. number of invention records 
and patents, and the number of Industry users at scientific user facilities and· the number of small business innovative research projects (SBIR) 
initiated. For construction projects, metrlcs can include cost and schedule milestones Coqlleted against approved project baseline. These · · 

. 

performance measures are easilY tabulated; commonly used, and begin to.provide·a framework for evaluating program efficiency. However, meaningful 
performance measures In basic science are more useful when described in qualitative, rather than quantitative terms. For example, In order to �asure 
outcomes, or program efJectiveness·, the t...,act of the. research outputs must be assessed .in terms of the qual tty and Impact of the new knowledge , 
gained, its usefulness to technology development, and Its longer.·term benefit to society. Although there are. lhnited·and expensive �thods for ·evaluating the qUal tty of science through peer, review metrlcs, no metric exists that can accurately measure scienee•s .l...,act on technology and 
socl�y. · · · · · · · 

Evaluation of the BER program Is routinely c�ted .through a variety of peer review processes to maintain a ·high level of scientific quality In-the 
performance of ongoing programs and projects and as a basis for funding new initiatives. Peei' review procedures used include:· · · · · . . .

. · 
. ' I 

· . .  
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Panels: To review research pr9.posals received in response t6 specific program solicitations, ad hoc review pa�ls comprised of outside experts are 
assembled. All submissions are reviewed by the panel for scientific merit and individually rated by e11ch panelist. T.echnical staff In the Office of 
Health and Environmental Research (OHER) review the proposals for programmatic priority. A final·��erit ranking i.s then established by program staff 
and the available funds altocated to the highest ranking proposals. All new and renewal applications, both from DOE facilities or the private 
scientific sector, are subject to this process. Over a dozen panels. were CO(lvened in FY. 1994 for programs such as the hunan genome, ELSI, radon,.· 
microbial genome, CHAMMP1 ARM,.UAV, National Biomedical Tracer Facility (NBTF), electron beam, terrestrial carbon research, subsurface sciences, 
atmospheric s�ience(2), and·measurement sciences. ' 

Letter Reviews: New proposals received during the course of the year from both the national laboratories, universities, and the private sector that 
are not submitted In response to a specific solicitation are reviewed individually by mail review. Technical staff within OHER ..s�lect three or four 
experts in the particular scientific area of interest and request a writt�n review of the proposal. These reviews are analyied by the technical staff 
person,· sl.lllll8riled and clrc1,1lated for review and conment .to a team of OHER technical staff, representing relevant .scientific disciplines of the BER. 
program. Senior staff within OHER evaluate the programmatic prfority of each proposal. Funding is allocated on the combined basis of scientific merit 
(quality) and programmatic priority (relevance). The procedure is also employed for review of extr&�MJral renewal proposal"s at three year Intervals to 
consider productivity and merits of newly proposed work. · · 

HERAC: The Health and Envi�onmental Research Advisory Committee (HERAC)· was created in 1983 to provide broad oversight and review of the BER program. 
It reports to the Director, Office of Energy Research, and respOnds to specific charges developed by that Office. HERAC usually addresses Issues such 
as scope, balance, and dlrecfion 101lthin selected program areas.· HERAC has conducted some 15 program reviews of the BER program ·since 1984. Three 
subcommittees develoPed reports in FY 1994, including the Human Genome, Program for Ecosystem Research, and .ProtectiOn of .Human Research Subjects. At 
the first meeting of HERAC .in FY 1995, the Committee began preparations to address three new charges. The Committee will review and evaluate· future 
direct ions for the Medical. ApplicatIons program; a new paradigm for conducting health effects research by Incorporating new advances stemming fr0111 the · 
Human Genome and Structural Biology programs; and the current BER .activities supporting the.baslc research needs of the Office. of Environmental 
Management and the Office of Energy Efficiency and Renewable Energy. . . 
Office of Progran Analysis: The Office. of Program Analysis (OPA), within the Office of Energy Research, is charg� wHh conducting scientific peer 
reviews of selected research areas in the Department • . Acting · independently of the program office which funds the research, OPA convenes panels of 
scientific.experts to hear technical presentations. from each research investigator in the selected research area. The technical merit of each project 
is determined quantitatively and.a meritorious ranking Is obtained. Eight program areas within BER have been reviewed by OPA over the past 6 years 
involving nearly 500 projects. ' · · 

The Medical Applicatl�ns program �a� reviewed by OPA in FY 1992. Approximately 118 Individual· projects, at laboratories, un�versltles, and medical 
centers, were reviewed by three panels .of outside independent reviewers. The.review indicated that 8.5 percent of the projects were outstanding, 47.5 
percent were strong, 28 percent were good, 14.4 percent cont�ined some deficiencies, warran�lng attention by the Program Manager, and 1.7.percen� (two 
projects) were deemed to have serious shortcomings. As a result of the ·review, all projects with some or serious deficiencies were either terminated 
or recast and downsized to resolve the concerns. · .  · . 

. 
. :. . , 

· 
A portion of the Structural Biology program wa� reviewed by OPA In FY 1994, Thlrty·two Individual projects, at. both universities and labOratories, 
were reviewed by a panel of outside Independent ·reviewers. The review indicated that 28 percent of the projects rated excellent, 50 percent rated 
strong, and 22 percent rated as good. 

Portions of the Structural Biology and Genome pro�rams concern� with computation and analysis conduc�ed at both universities arid laborator-Ies WJre 
reviewed by a panel of outside independent reviewers under the purview of OPA In fY 1994. Of the 10 projects reviewed, 20 percent were rated as 
outstanding, 20·percent �trong, 50 percent good; and 10 percent deemed to have some defictenci�s wa-rranting management att.entlon. . 

As a result of these reviews, the shortcomings identified for "go!)d" projects .and deficiencies of weaker projects served as a ·point of discussion 
between DOE program staff, the pri�cipal invest·igator, and, where relevant, with the nati.onal laboratory management, to clarify and rectify points of 
concern. Subsequent funding levels for such projects are based, in part, on the response to these deliberation�. 
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·.,' 

· ,  

At the CPA review of DOE's lar�e CO!iputatfonal research programs In FY 1W4, foUr ·global change programs (InclUding two cOI'IdUetecfat oOe laboratories) 
fr� the Coqx.�ter · Hardware, Advanced Mathematics, ancl Model Physh:.s projects (CHAMMP), were evaluated. Three of the four were deemed outstanding, the 
other·very 99Qd. · 

. \ . .  ·, . 

Sit� Visits: OHER orgenhes and c�t� sfte.vislts periodically to' review specific laboratory and U...lversity prog'81118 and large projeets. 
Technical staff within OHER select a team of Independent expert� for a 2-3 c:fay visit to the research. Institution. lnclivicbll evaluatfons are prepared· 
by each ot the reviewers and ret4rned .to OHER. ·Over 60.si.te visits have been organized during the pa$t:5 years. ln.FY 1994,. site visits were 
conducted for nine program areas, ineluding the Hunan Genome Centers (lANL, LBL, LLNf, plus BNL, University of \lashiJ'l9tOn, and Harvard), lnforllllltics· 
(JHU), �ealth Effects (LBL, LLNL), X-ray Micros�opy (LBL), Cljnlate Modeling (llNL), ARM .(ANL, ORNL); OCean Margins (BNL), .Subsurface Sciences (ORNL, 
PNL; LBL, ' and acadetnia>, Nuclear .. Medicine (UCLA), and Boron Neutron Capture Therapy (MIT, New Erigland Medical Center).. · . : · . _ � . .  

. Other Revfe11 �: Ot.her processes have also been eq>loyed to obtain peer revlew.of spectf:lc .c�ts of the
. 
BER progr•; . The NatiOfllll 

Acacte.y of .Sclenceti has conducted .evaluations of selected progr11111 areas at.the request of the Department, moat recen�ly fdr the biOMedical i!lotopes . 
and, In progress, for the .redlatf.on research . pr:ogr• and, jointly famed with NIH and DOO, on retfl·tillle llledfcal l1111glng • . . Sl•llarly, the JASON group. · . , 
has provided � assea_,t of the scientific �nerit of new proposed progrilnl activities.. JASON -Is. 8 grCMip of approxiM�el y  55 lndlv lcblls �lcated to 
sophisticated st-lentlftc and technical rctaell!rch and a.,.lysi's in. support of the national �ecurfty cOIIIIU'IIty. In addition, Interagency cOI!illtteea auc:h 
as ·the caiiltlttet on Earth end Envirot'lllintal Sciences have conducted peer reviews of progr• el.-nts. · · · · · · 

:··· 
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. DEPARTMENT OF ENERGY . 
FY 1996 CONGRESSIONAL BUDGET, REQUEST 

.\ . . 
• ENERGY SUPPLY, RESEARCH AND DEVELOPMENT 
(Tabular dollars in thousands narrative In whole dollars) 

. LEAD TABLE . 
I • 

Biological and Environmental Research 

Activity 
Biological and Environ".lental · 

Research : ........... , ............. , ........... � ... ..... ;· ........... · 

Program Direction .. ;· ............ : ......... : ................. : ; 

Capital Equipment ..... .................. : ............ � ......... . 

Construction ; ...............................................•..... 

Subtotal, Biological and Environmental 
Research ......... ................. . .  � ............................. . 

Adjustment ........................ : ................................ . · 

Total ................................. ............................ , .... . 

FY 1994 
Adjusted 

$319,848 
6,889 

20,957 
47,482 

FY 1995. 
Appropriation . 

$340,921 
7,500 

25,701 
70,700 

$395,176 $444,822 
-$6,878 a/ . . �$5,401 . aJ• 

$388,298 b/c/ $439,421 
=====:::::i:::::= 

FY 19�!?. 
Adjustment 

-$7,020 
0 . 

-1,161 
0 

-$8,181 
. $0 

-$8,181 

FY 1995 
Adjusted 

'$333,901 
7,500. 

24,540 
. 70,700 

$436,641 
. -$5,401 
.$431,240 

FY 1996 
Request 

'$333,019 
7,600 

.. 24,000 
67,045 

. $431,664-
a/ $0 

$431,664 

a/ Share of Energy Supply, Research and Development general reduction for use of prior year balances assigned to this program. · 

The total general reduction Is applied at the appropriation level. 
. 

b/ Funding of $5,170,000 in FY 1994, $17;1 oo,ooo in FY 1 �92 and $
.
28,500,000 -lo FY 1993 provided by the Defense Environmental 

Restoration and Waste Management program for the Environmental Molecular Sciences Laboratory. · 

· 
-

c/ Excludes $4,700,000 which has been 'transferred to the SBIRprogram and $158,000 which has been transferred to the STTR -

program. 
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Activity 
Summary . . . 

Operating Expenses .. .... ............... · ................... .. 

Capital Equipment ............ ..... .. · ........... . . :····; .. : .. 

Construction .............................. :. : .................... 

Total, Program 
Staffing Total FTEs 

Headquart_ers ............................................... � . .". 

.Field ........... . . .......................... ·� .......................... 

Total .. ......... . ...... .. .... : ......... �.; ... ...... .... � .. . .. . . � ....... 

FY 1994 FY 1995 
Adju�ted Appropriation 

$320,360 $343,781-
20,526 24,940. 
47,412 70,700 

$388,298 $439,421 

60 62 
88 . 88 

148 1&0 

Authorization: P.l. 95-91 "Department of Energy Organization Act" (1977), Section 203 . 

. : .  

400' 

i . 

FY 1995 FY 1995 . FY 1"996 - ·  

Adjustment . Adjusted Request 

�$7_;020. $�36,761 $340,619 
-1,161 23,779 24,000 

.·o 70,700 67,045. 
-$8,181 $431 ;240 $431,664 

0 ·62 62 
0 88 88 
0 150 150 .. 

-· 



, . 
DEPARTMENT OF ENERGY·. 

FY 1996 CONGRESSIONAL BUDGET REQUEST 
. ENERtY SUPPlY, RESEARCH AND DEVELOPMENT · . 

{Tabular dollars-in thousands narrati�e in whole dollars) 

SUMMARY OF CHANGES 
Biological and Environmental Research 

.
. 

' 
' .

. ' . ' .. . . 
FV 1995 Appropriatio·n . . .. . . . . . .  .' .. . . . . . . . • . .. . . . . . . . . . .. . , . . .  � . . . . . . . . . .  ,· . .. . . . . . . . ... . ·· . . . . . . . . . .. . . . . . . .. . . � ... . · . . . . $ 444·,"822 · 

I . 
. . 

• . . - .  . . .  
- �djustment_ . . . . .  �· . .. • .  �.- . . .. . . . .  � . . • . . .  � . . . . . . . . . . . . . . . . . . . . . . . .. . · . . .  �.·····················.····· . . . . • • . .  _ . . . . . .  � . . .  - .. 8,181· 

· FY 1995 Adjusted . . • •. � • • . •.• • .  ; . • . ·�.··· � ·······.:···•·:··�·�·-····
·
: . • . . . •. . . • • • . : . • . • . _ • • • • . • • • •. • • •  

: 
•.• · • •  � • • • • • . •  ·� . • .• $ :436,641 . .. . . . . 

- Mairltain analyti·cal technQlogy reSearch . . . .. . . . . .  · . .  
· 
. . . . _!, • • ·. · · ·  . . ... . . . . ... . · • •••••••••••• · • • • • • · • •  �: • •  · • • • • • • • • • • • •  .-·+- . .174 . . . ·. . .. . � . . 

-Ma .. intain ongoing environmental research efforts. at a slightly reduced level • . . • • . • • • • • • •  � • •  � • •  • . _ • . .  � • • • •  � - 300 

- Develop cooperative "ENVIRONMENTAL TECHNOLOGY PARTNERSHIPS for b1oreinediat1on and integrated assessment·. 
·rese·arch ·program . . . . . . . . .. . . ... . . . . . . . .  · .. -� . . . .  ·.- ... � � . . . . . . . . . .. . . . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  � . .  �- . .  ·+ 6,000 · . . . . . . . . . 

·.-Maintain efforts in biologiCal research . . . . . . . . � . . . . . . . . . . . . . _. .; . . . • . . . •. : . .. . . . . . . . . . � .�···;; . . . . . . . ;  . •  �. + · 706 

. - Phase out radiological and chemic�l physics research in support of health'effects . . . . . �· . . . . . . . .  :.. .. .. .. .. 4,535 

- Maintain ongoing general 1 ife sc fences research efforts . . . . . .. . . . . . . � . . . . , ......... � . . . .  · .............. : . . .  • + 1 � 753 

- Initiate new computational biology research program . •. . . . . .  · .......... : .... �············•·······�········· + 3,000 

- Maintai� ongoing global change research efforts . . . . . . . . . • . .. • . . . . � . . . . . . .  ; . . . . . . . • . . . . . • • . • . . .  ;,;.� • • • . • . .  + 1,552 

-Maintain ongoing medi_cal applications r�search at a reduced level . . . . . · . . .. . . . . . . . . . . . . . . . . . .  · • . . • • • • . .  -.�... 1,132 

-Complete maintenance surveill ance activities for the Power Bur-st Facility . . . . • . . . . . .  � . • . . . . . . . . . . . . . . . . . • · - 1,100 
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Support·\ne� initiative in adv�nc�d biomedical technol�gy rese�rc�· and associated capital �quip�ent 
needs . .  i• • • •  -. • . • · • • • • • • •  � • � • ! • •  � • : • • • • • • • • • • • • • •  � • • • •  : �. � • 

· 
�- • • • • • • •  :· • • • •.• • •  � • • • • •  ·• • •.• • _ • • • � • • • •  --� • � • • • • • • • • • • •  ·• • + 3, 400 .. 

Complete Congressionally direct�d university projects. :
.
�;.

" 
.. . . .... . ..... ·· . . . � ... . , ... :.· .. � ... . . . . 0: . . .. . . . . . • - 10,000 

. .  
Maintain program directio.n need:S.· . •  �· . . . . • .  � ............ - .... . ... . . . . . .  ·.�-················· .... · ........... ·._ ...• · • • . . . + 100 

-Support capital equipment needs for global. <:hcinge,·genome,·structural biology �nd ·th� b�se progr�m� .... .- . - ·  940 

- Inc.rease.general plant projects
.
to support high prio.rity ES&H activities.: ....... ; . . : • .  � . . � . . . ..... . . . ... ·.�.� 950 

Continue consfructi�n of the Structural Biology Ce.nters at ANL and BNL . ••• .•.•• .". � •.• �· ... . .. . ...  ·;� . . ••·•• 4,505 

Continue constructi.�n of the Human .. Genome.lab�ratory. at lBL . . . . . . .  �· ..•........• �.:�;:.:.�··············.······ - i0,100. 

- Continue construction of the Environmental Molecular .Science� laboratory at PNL : ...... � � � ... .. . �:� .•• .-•••• 't 10.000 

FY 1996 Congressional Budget Request ...... . .. .-.· . . . . .. .... _ .. · ..... . . .. . .... �.·� . ..... · ... ; ... � . . ... .. . , .. � ... .. ��·.�. S43i.664 

. ' 

,, . 
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I. Preface:. Analytical Technology 

· OEPARTMENT OF ENERGY . . 
Fv 1996 CONGRESSIONAL BUDGET REQUEST· 

·ENERGY SUPPLY, RESEARCH AND DEVELOPMENT 
(dollars In .thousands) 

KEY· ACTIVITY SUMMARY 

BIOLOGICAL AND ENVIRONMENTAL RESEARCH 

·' 

Dosimetry arid .lnstrumentatlon · research produces the advanced technology required fo.r Improved health protection practices and for an enhanced 
measurement capability thaLunderglrds exper.lmen,ta 1 health,. blo logical, and env lr.onmenta l s�udles. · 

Radiation dosimetry research.lltlll provide an Improved capability for the determination of human exposure to Ionizing radiation and to 
environmental radon which In turn will lead to the enhanced protection of radiation workers and. the general population, and a ftnnei" basls.for 
.the evaluation of human health. risk and for the development of radiation protection guidelines • .  

Measurement science will provide new technology .for chemical characterization of bl�loglcal systems �lth high spatial anCI temporal resolution In 
. support of the health effects program, and for. study of ocean and subsurface environments, Including mixed hazardous wastes, In support of the · 

environmental ·sciences program. In addition to providing an advanced instrumentation capability for the health, biological, and environmental 
research programs, these new measurement technologies are transferred to the prJvate sector for commercial application with the resultant benefit 

., to the U.S. economy of Increased International competitiveness. · · ' · · 

.1.1. A. Summary Table: Analytical Technology 

Program Activity 
--�----��------�--.-----------�------�-----------
Oos lmetry Research . • . • • • . . • . . . . • . .  : . •  

· 
• . •. . . . . . . . . .  

Measurement Sc tence. · . . • • . . . • . . . . . . • . . . . . . . . . • . . . .  

Tot a 1·, .Ana lyt tea 1 Techno logy 
.·' 

FY 1994 
Adjusted 

$ 4,559 
. 4,687 

______ .,. ___ _ 

9,246 
•••••••=-::=c:= 

II. B. laboratory and Facility Fundlng Table: Analytical Technology 

Ames lab · . . . . . . .• . . . . . . . . •  • · · · · · · • · · · · •· · · · · · · · · · 

Argoime .Nat lona 1 lab (East) . . . . • . • . . . .  , . . . . . . .. . 

Brookhaven Nat lona 1 Lab . : . . . . . . . . , . . . . . . .. . . : . .  . 
Env I ronmenta 1 Measurements Lab · . . .  ; . . . . . . . . . . . .  ; . 

Idaho Nat iona 1 Engineering lab . • . . . • • . . • . . . . . . . . .  

Inhalation Toxicology Research Institute : . . .  · . .  . .  

lawrence Berke ley lab--; . . . . . . • . . . .  
-

. .  : . . . . . . . . . . · . .  

lawr.ence Ll vermi>re Nat lona 1 lab ............... � . 
Oak R ldge Nat lona 1 lab . . . . . • . . . . . . . . . . . .  / ...... . 
Pac If lc Northwest Lab ........................... . 

$ 346 
599 

0 
3,493 

107 
82 

601 
114 

1,7.69 
690 

403 

. FY 1995 
Adjusted 

$• . 4,186 

$ 

$ 

4,�20 

8,706 

309 
282 

0 
3,285 

145 
0 

425 
' 57 

1,099 
333 

FY 1996 
Request 

-----------

$ 8,880 
............ 

$ 330 
0 
0 

3,391 
200 

0 
340 

0 
915 

0 

$ _Ching11 
----------t-

$ 74 
100 

$ 174 
�·········· 

s· 21 
-282 

0 
106 
'55 

0 
-85 
-57 

-184 
-333 

·. 



11. B. laboratory and Faci·H�y Funding Table: . Analytical Technology 
. " . 

FY .1995 
·Estimate 

· FY 1994 
. Adjusted .· 

----.-------

FY ·1996 
Request 

----�.;. ____ _ 
$ Change 

A 11 Other . . . . . . • . . . . . • • .. · .. . . . • . • . . . . • . • . . . . • . . . • . 1,445 3,_704 .. 933 
----�------ --�--------

Total� Analytical Technology $ 9 , 246 $ 8,706 $. 8,880 174 
····=-······ ···!"······· · ·······�··· 

Ill. Activity Descriptions: (Hew BA in 't�usand� of do11ars) 

Program Activity 

Analytical 
TechnolOgy 

Dos lmetry Research .. 

FY 1994 
----�-------�---------�---�----------· 

FY 1995 . . 
----------�-----------�-----�----------

n i996 
--�------�---·-------------------------

Increased emphasis was placed on Activities related to understanding Characterization of avallabtltty.and . 
study·lng behavror of radon and. radon radon and Its daughters' Interact ton dlstrlbut ton of radon and Its daughters 
daughter$ In typical Indoor with biological matedal will continue._ In the Indoor environment will 

. 

envlro�nts. These s.tudles coupled . This research will provide lnfomatlo!' continue •. Complex physical and 
with oi.tr understanding· of particle-size on correctly determining the dose from chemical processes Involved In the 

-.. distribution In the Indoor environment radon exposure to relevant calls In the Interaction of rJdon with Indoor air 
were used to focus research on 

· 
human body. Qualtty·assurance and will ccintlnue • .This lnfomatlon shOuld 

determining the lung dose from radon quality control programs for exposure provide a·better estimate of dose from 
exposure .. Studies on·lnte.ractlon of from radon and Its daughters will· . radon exposure �o hllilans • . 

Quality . 
neutrons with matter will be continue by encouraging lntercompartson control and quality assurance.programs 
de-emphasized and phased out. Quality of _data from different. laboratories and associated with radon exposure studies 
assurance and qua ltty contro 1 programs projects. . Interact ton and . transport of will cont lnue by providing ·. 

to II!CIIntaln the accuracy of radlat.lon neutrons and Its secondaries In matter· . lntercoq;a�tson of dosimetry data from 
measurements were conducted In will be reduced In scope. different laboratories and projects. 
collaboratlon·wlth other federal ·Other radlatton protection dosimetry 
agenctes and governments. research will be reduced In scope. 

· 

$ 4,559 $ 4,186 

· . .  
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Ill. Analytic�l Technology (Cont'd): 

Program Activity 

Measurement Sc lence 

.r 
FY 1994 FY 1995 

--·-�-----£----�----------------------- ---------------------�------�-�-------� 

The utI Hz at I on o( lasers ·for · EmphasIs will be cont lriued on high 
characterizing complex mixtures of sensitivity and high resolution. . 
large molecules were developed with techniques for the characterization of 
emphasis on techniques making use of· biologically active materials. Hew . 
highly reliable diode lasers. microscope technology, Including atomic 
Techn lque.s were sought for enhanced. force, scanning tunneling,· photon 
Imaging of biological materials-using tu'nnellng and exciton emission, will be 
newly developed probing techniques applied lQ_Imaglng·biologlcal materials 
based on the free electron laser as at the cellular and subcellular level. 
well, at' through Innovative optics for Las�technlques will be applied In the 
electron microscopy. The mass study. of biological macromolecules by· 
spectrometric analysts of mixtures of mass spectrometry through Improved 

· 

· macromolecules significant _In health or desorption and Ionization. 
experimental studies were pursued using lnstrumentat'lon to study h����an exposure 
the new technique of laser desorption · and health effects.of hazardous 
combined with recently discovered materia 1s will be sustained while · 

selective variants of mass development of procedures for the · 
spectrometry. · rout lne analysIs of radtonuc lldea will 

be phased down; Otstrtbutlbn of FY 
1995 funding by major laboratory and 
facility Is subject' to change pending: 
on extensive peer review, 

Funding In the amount of $61,000 and 
$5,000 has been transferred to the SBIR 
program and the STTR program·, 
respectIvely.. · 

$ 4,687 

Funding In the amount of
.
$105,000 and. 

$5,000 has been budgeted for the SBIR 
program and the STTR program, 
respectively. 

FY 1996 
---- ... ----·-- ... -·--�- ----.----------·-':"'-----

Chemical characterization of blolt:iglcal' 
systems wl 11 be sought using new 
technologies capable.of Imaging 
chemical composition with resolution at 
the ce lht lar and subcellular. leve 1. 
Instrumentation using advanced optional 
and e lectrochemtca 1 sensors wt 11 also 
be sought. Env I ronmenta 1 measurement 
techniques for oceanographic and . 
subsurface research will �e supported 
with emphasis on r&MO�e continuoUs 
field monitoring • .  Distribution of 
FY 1996 fundtng by·�jor labor.atory and 

'facility ta·aubject to change pendtng 
comp l�t ton of an extens l.ve ·peer rev lew 
in FY 1995. 

. 

Funding in the amount of $106,000 ahd 
$8,000-has.been budgeted for the SB1R. 

·program and the STTR program, 
respectively. 

$' 4,620. 

-------.-------------... ---------�-� ---� ------------:--------- -------------�- -- ----- �-- -------- "":'---- ----.:..-----------.-----"'':"----
·
-------------.:.--------

Analytical 
Tec�nology I $ 9,246 . $ 8,706 . . 

$ 8,880 
------� --------------------�--�-------------------------7 ·----�--------·--------------------------------------------------------------4·-�----� 
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·I. Preface: Envlro�ntal Research 

DEPARTMENT OF ENERGY 
FY 1996 CONGRES��ONAL BUDGET REQUEST __ 

ENERGY SUPPLY< RESEARCH AND DEVELOPHENT_
(dollars In thousands) 

KEY ACTIVITY SUMMARY 

BIOLOGICAL AND ENVIRONMENTAL RESEARCH 

Emissions and disturbances from energy sources l)ave-,lmpacts at scales froni·local to worldwide. Environmental research Is Intended-to Improve the 
predictive understanding of the potential envlronmental'consequ�nces of energy production A.fld use, and to Identify and quantlfy.energy-re1ated 

. environmental tradeoffs or constraints that may limit or Impede SUSTAINABLE DEVELOPMENT. This program addresses-the transport of emissions and· 
their behavior through the atmosphere, oceans, soltd earth, and ecosystems at dlffetolng spatial s_cales and time tequences. The program Is fled to 
the goal of .SUSTAINABLE DEVELOPMENT through !�creased understanding of the fate of pollutants and the ability to remedlate or restore. existing �r. 
future sites. ·-This Information on the Impacts of pollutants anti their byproducts on the. environment provides a basts for pollution prevention 

-technology development. ·The abtl_tty or Inability of btologloal systems to a�just to disturbances from energy_extractton, supply, and production 
Is also an Important aspect of sustarntng �cosystem processes and the development of mitigation techniques to control damage. The broad program 
focuses on selected. areas of research that provide 'information for unifying concepts that-can help solve future energy/environmental concerns. 
Receqt technical advances, such as those In molecular biology, have provided a new fundamental understanding of 11v1ng qrganisms as well as·new 
exper-Imental tools. The programs and pr:ojec��� are peer revl�wed by-outside experts and are competitively aw4rded. · 

The Atmospheric program has two compol)ents. The· fi
-
rst Is atmOspheric chemistry and addresses the processe� tha�-

c�ntrol tropospheric and. 
stratospheric ozone and aerosolformatlon. -Fine aerosols are a continuing scientific Issue and current controversy In global environmental 
change and human health. · Reduced emphasIs will be placed with the second ·component which explores .transport and dlfftis_l!)n over c� lex terra In 
with the goal of .enhancing the emergency preparedness and response systems at critical DOE sites, · 

· 
· 

The Marine program lnvest1gal:es the exchange of energy-related and natural' 1111terlals between the continental 'shelf ·and tllEi open ocean • .  Close 
collaboration with other programs conducting open Q<?ean' and nearshore research helps understanding thedynmtca of"_ the ocean margins and tts 
Influence on both land and open ocean systems, particularly from the_ viewpoint of energy discharges and their asst�tlatton Into the ocean. With · 
as much as half of- the productivity of the ocean located along the ocean margins, this program Is also providing t•rtant Information on carbon. 

_flux and may hold the ke� to a significant p�rt of the missing component of the world-wide carbon .budget . 
. •.' 

The Sub.surface Science program conducts research .on subsur.face sediments-and· groundwater systems, on microbial COIIIIIUnlttes·tn deep sediments and 
aquifers, and on the mechanisms that control the mobll_lty of prganlc-radlonucltde complexes. The program· addresses the fundamental physical, . 
chemical, and microbiological mechanisms that control reactivity, stability, �nd transport of chemica) mixtures; a_s well as .hydrogeological and 

. geochemical factors that -contro-l the. presence, distribution, and origins of microbial comnu'!lties In deep geological systems. Research on 
microbial origins Includes ·studle!l of what may be ancient microbial comnunltles that have evolved In situ and cOIIIIIUnlttes that have been· 
transported at various times to the deep subsurface. DOE deep microbiological research has gained lnternotional recognition and .new 
microorganisms have been d\scovered at great depths.· Research Is also conducted· on bacterial transport processes,· leading to bloreritedlatlon and 
to the assessment of the. risks associated with release of genett"cally engineered microorganisms (GEMs). Additional partnerships with other 
Departmental elements, particularly DOE/Environmental Hanageinent (envir:onmental remediation). DOE/Civilian Radioactive Waste·Hanagement (risk· assessment based on bacterial long distance transport and survival over millennia) and DOE/Fossil ·Energy (oil and gas production, In cooperation 
with Industry) are being forged� with the goal of accelerating the development of l_nformat;.lon and new technolog1es to meet Oep�rtmental needs. 
Training and problem-solving workshops at vartous _DOE sites, an expanded program-of the Subsurface Microbiology Culture .Collection for the 
biotechnology Industry to Improve International competitiveness ·in pharmaceuticals, and a Cooperative Research and Development Agreement with 
Industry_ and several federal agencies a�e among the elements of a technology transfer_.program that has opera_ted since 1987'. 

· 

The microbia 1 genome research 'will -map and seq�ence microorganisms re l
.
ated 'to environment a 1 and energy· ls!iLies of the Department. · Priority will 

be given to those with pot,ntlal Industrial applications. The environmental radori research program Is moving to' address air quality Issues and 
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1. Environmental Research (Cont'd) 

Identify high risk areas.· 
.,. 

·, . 

The ENVIRONMENTAL TECHNOLOGY PART�ERSHIPS pl"o9ram w\11 ·fpster economic gro�th
. 

and ComPe� It tveness· by encouraging the evo lut \on fr<J!II jJo llut too · 
contro 1 and waste management to po llut \on prevent ton and resource conservat loh. Research will be \nit Ia ted In btotechno logy and Integrated · · .. · 
assessment, Biotechnology w\11 play an lmpor�ant role In waste cleanup activities, both In managing potentially toxic effluents and In producing 
non-toxic effluents. Bloremedlatlon, the use of .1\v\ng organisms to reduce,or eliminate waste products, has·been shown to be effective In water 
purification, detoxification, and sanitization of domestic and Industrial sewage. New efforts w\11 be focused ·on the field-testing of 

· 

microorganisms already ·identified as being useful for bioremedlatton and· ori the Identification and manipulation of additional mlcro�rganlsms · 

capable of transforming other contaminants� BER wt ll estab 1\sh one to two f le ld research s ltes, adjacent to sa111p le process \ng fact 1\t tea and 
Instrumentation, where bloremedtatlon strategies can be evaluated. and verified on a long-term, Iterative basts. These sites will be located at 
National Laboratories and Include partnerships with · the b1oremedlatlon Industry, Strategies w\11 Include the release of organisms under · 

controlled conditions that will enable the monitoring of specific activities; the·redeslgn of enzymes to more effh;lently catalyze-se.lected 
chemical reactions, and the.genet.lc engineering-of microorganisms .containing those enzymes for use-tn the remediation of wastes recalcitrant to 
other remediation technologies .. The Integrated assessment act\v\t\es·w\11 help aSS\lre that resources: are opttmlzed 011 prooess �velopments where 
It makes sense, for example, where there Is a gain across a large number of companies or Industries, or where the wastes to be 111\nlmh:ed are · 

particularly harmful. The assessment research will also assist the evaluation of energy �nd other policy opttona. by providing measures of their 
• expected env I ronmenta 1 and slista \nab le Impacts. · · · · · 

Research on Ecosystem Furict toning and Response is focused In the Program for Ecosystem· Research· (
.
PER) to pri»vt� know' ledge .of bto logtca 1

. 
· 

adjust���ent and Impact caused 'by globa 1 change and to · develop an understanding· of the ·lilechanlsrRs contro lltng the!a . .Thts knawledge will assist DOE 
In resolving Its environmental problems· and provide ·a biological basts for 1114klng ecologtca·l riSk and Injury assessments. The theoretical," .. 
modeling, and field/laboratory experiment.s will be Integrated Into mt.ilttdtsctpltnary research,projects that.are caordtnated throug� the liOE 
Eriv I ro����enta 1 Research Pa.rks. · 

II: A. �unmary Table: Environmental Research 

Program Ac�iv\ty 
. . � 

- �--------------------4---�----�---------�-�--�--
Atmospheric Science .... : .. . .. . . .. ..... . .. ... ... . . 
Mar tne Transport ..... : . . .... . .. . . .. . . . . .... . . . . . . , 
Terrestrial Tr·ansport .. ... .. . . . . . . . . . . . .. . . . .. . � .. · 

Ecosystem Funct l�lng and Response, • • •. • • . . .  , • . . .  , . 

···rotal,. Environmental Research 

FY 1994 
·.Adjusted 

$ 13,301 
6,937 

18�091 
4,113 

-----------·· 

.$ 4?,442 
·. =:a••=z::=••c• 

407 

$ 

FY 1995 
Adjusted 

13,203 
7,143 

18,548 . 
. 5,506 

$ . 44,400 

FY 1996 
Request 

----------- . 
$ 1�.320 

1,155 
24,305 . 

. , 5,320 
-----------. . . 
$. 50,100 
............. 

. • ' 

. 
$ 1i7 

12 
5,757· 

... 186 
.:.�---------

.. $ 5,700 
. ......•...•. 

•. ' 



11. B. Laboratory and Facility Fundi�g�T4ble: Envh·onmental Research 

Argonne Natlona 1 Lab (East) . . . , . . . . . . . . . . ... . . .. 

Brookhaven Nat iona 1 Lab ..................... ' . . . 
Environmental Measurements Lab ................. . 
Fermi Hat iona 1 Accelerator Lab .. : . ;> • • • • • • • • • • • • •  
Idaho National Engineering Lab . . . . . . . . . . . . . . . .. . 
Lawrence Berke ley Lab .......................... . 
Lawrence Livermore National Lab ............ : . . . . 
Los Alamos Hilt lona 1 Laboratory , . . . . .. . . . . . . . . . . . 

Oak Ridge Institute for Scl.ence & Education ... .. 

Oak Ridge National La� . . • . . . • . . .•. . . . ... . . . . . . . . .  

Paclflc Northwest Lab . . . . . . · . . . . . . . . . . . . .  ; . . . . . .  . 
Sandia Hat lona l Laboratories · . . . . • . . . . . . . . . . . . . . .  
Savannah River Ecology Lab ..• . . . • •  .

' 
. .  , . . .. . . . ; . . . . 

Savannah R lver Techno logy Center .• • . . . . . . . . . . . . . . 

_All Other . .  , . . . . . . • • . . • •  ;, • .. . • . . . • .  ;, • .• . . . . . ... .  

Tot a 1 ,  Env I rorimenta 1 Research . 

.I 

FY 1994 
Adjusted 

$ . 1,696 
4,B51 
i,294 

$ 

. 0 
1,048 

,1,560 
1.217 

933 
0. 

3,529. 
9,617 

18 
50 

192 
16,437 

42,442' 

.,08 

$ 

· FY 1995 
Estimate 

1,723 
4,326 
1,334 

. 0 
445 
963 
408 
665 

50 
1,865 
8,817 

0 
0 

148 
23,656 

$ 44,400 
•••==••==a• 

, . 

$ 

FY 1996 
Request 

1,752 
4,300 

'1,334 .. 
0 

510 
1,015 

230 
876 
·sa� 

2,355 
8,797 

0 
o. 300 

28,58i 

$ . 50,100 
·······=•=· 

$ 

$ 

$ Change 

29 
-26 

0 
0 

65 
. 52 

-178 
211 

0 
490 
-20 

0 
. 0 
152 

4,925 

5,700. 
••••••••••• 



. .. 

111. Activity Descriptions: (New B� In thousands of dollars) 
. . . � 

Program Activity FY 1994 FY 1995 FY· 1996 

-----------------------�-�------------- ---.--------�-----.--------.-------------.- . --:------------- -------------------:---�-

Env fronmenta 1 
Research 

Atmospheric Selene� The. atmospherlc chemistry research 
program c.ont lnued to strengthen 

. regional, continental and glo�al 
-dispersion models and enhance studies 

on ocean·atmosphere exchange processes. 
·The program contl.nued mo(lellng studies 
to Improve the understanding of the 
Important role of emissions of 
dtmethylsulfide from oceanic biota In 
atmospheriC chemistry and cloud . 
radiative properties. :rt18.prhnary data 
set were the field experiments 
conducted In FY 1993. T,hese· natural · 
em Iss ldns ·and processes IIIUat be better 
und,rstood In order to determine ihe 
environmental effects of energy-related 
pollutants: 

. ·the atmospheric chemistry .research 
program wt 11 cont lnue to .provIde data 
for reg lona 1, coot lnt�nta·l . and globaL 
dispersion models and enhance studies 
on ocean-atmosphere exchange· processes,.. 
The program will cont hiue incide ling · 

studies to Improve the understanding of 
the l111portant role of chemistry aJid .. · 
eloud radiative properties. 

Field .experiments were continued. The . Field experiments will be delayed;: 
·focus remained on the continental and . although the focu" wlll·remaln on the· 

· oceanic fate ofenergy re·lated continental and Oc:eanic.'fate of energy 
pollutants.' :The �nlverstty grants related pollutants. the university 
program In atmospheric chemistry Issued grants program ln.atmospherlc chemistry 
another sollcitat.lon. will continue., · 

·The gl.obal tropospheric ·chemistry model The global tropospheric chenllstry 
was Implemented on a mass lvely paralle 1 .mode 1, Implemented on a· mass lve ly 
computer system and was tested with paralle� computer system, will continue 
.International Global Atmospheric to be tested with IGAC .field results. 
Chemistry (IGAC) program 'field re�ults. 

Reanalysis of stratospheric ozon·e data 
was enhanced·and experimental studle$ 
to quality-assure ground base� and 
airborne Instruments probing . stratospheric ozone-related chemical 
species and processes were .conducted. 

Reanalysl� of stratospheric ozone. data 
and continued experimental studies to 
qua ll ty-assure ground based and 
airborne instruments· probing 
strat.ospher ic ozone-related chemica 1 
species and prOc:esses �111 continue. 

409 

. The outs Ide expert review of extra .. 
and/or lntramura 1 programs and projects 

.will be completed. 'The at�spheric 
chemistry research program will 
.continue t.o focus on tropospheric and 
stratospher lc ozone and fine· aerosols 
to strengthen regional, continent.:! and 
g lobll mode.ls. The progrUI wl 11 
corit lnue mode ling studies to hllprove 

. the understanding of the 1111)0rtant role 
of challstry and aerosols In cloud 

· 

radiative properties; 

... 

Field expertment.s will be Initiate� In 
the Pacific'region. The focus wtll 
remain the continental arid ·oceanic fate 

·of energy related po llutants. 

The globaltrop�spheric chemistry �1 
will continue to be tested with field 
results. 

· ' 

ReanalysIs of the strato.spherlc ozone 
data .will continue. Experimental 
studies to qua ltty-assure ground based 
and a ir�rne lnstrt���ents prdblng . 

· 

. stratospherlc·ozone-related chemical 
species anH processes. will.�ontlnue. · 

-' 



Ill. Envlro�mental Research (Cont'd): 

Program ACtivity 

Atmospheric Science 
(Cont'd) 

Marine Transport 

. FY 1994 

Continued reanalysis of surface UY-8 
data. 

,\ 

FY-1995 
-----------------�---�------------��---

Reanalysis of surface UY-8 data will: 
continue and UV-8 measurement: 
technology development and research on 
the ecological -effects will be 

· 

initiated.. · 

FY 1996 . 

-----�---�------------------��-------�-

Reanalysis of surface UY-8 data will 
. continue. UY-8 measurement technology 

development will be initiated to begin. 
studies on UV-8 Impact on ecosystems. 

The Atmospheric Studies In Complex. The ASCOT field program around the The ASCOT res�ar�h projects have been 
Terrain (ASCOT) field program.around Rocky Flats Plant will continue to be reviewed by outside experts. The . 
the Rocky Flats Plant continued to be coordinated with ongoing studies In the· program around the Rocky Flats Plant 
coordinated with ongoing studies In the Denver area. The emphasis Is on �111 contt"ue. The emphasis Is on_ 
Denver area. The emphasis was . on analysis of field data Including new analysts .of field data to. improve . 
analysis of data· obtained from the ·. Intensive measurements In FY .1994. The models·. The data from remote sensing 
F� 1993 field experiments. The data data from remote sensing 

· 
Instrumentation will be lnvaluable'to 

from tracers-and remote sensing Instrumentation wiH·be Invaluable to validate models
.
of..dlsperslori ori the. 

Instrumentation was·tnvaluable to · validate models of dispersion on the mesoscale (within 100 km) Including 
va lldate models of dlspers ion on the mesoscale (within 100 km) Inc ludlng emergency response models. 
mesoscale (within 100 km). emergency response models. · 

A field program In environmental The research aircraft will continue to 
processes and cliJMte research was . provide the critical experimental 
conducted .us lng t_he research a Ircraft·. support to the atiiiOspher ic chemistry · 

Activities will ·tnclude support for . studies Including those addressing 
Atmospheric Radiation Measurement (ARM) aerosols and changes in o�one 
and IGAC programs. concentrations. ' 

$ 13,301 s 13,203 

. The research a Ircraft will ·be made 
available for collaboratory research 
with other organizational progr�ms to· 

. provIde the crt t lea 1 exper I menta 1 · 

support ·to the atmospheric chemistry· 
studies Including those addressing 
aerosols and changes In ozone : 
·concentrilt tons. . Se l�Jcted flights will . 
support ARM. 

$ 13·;3?0. 

This 'year Initiated the evaluation of This Is the year for Initiating a The field experimental phase.of the. 
.the flrst.three year phase' of the Ocean major field program. Evaluation of the Ocean Marglns.erogram'(OMP) will be · 
Margins program which anticipates the ·first three year phase of the Ocean ·fully operational to quantify the role· 
conduct of a fully .coordinated Margins Program will be·completed; . of the coas_tal ocean In the global .flux 
lnterdlsclpllnary_full field year Studles·scoping the burial of carbon In of carbon. Activities will Include 
program In FY 1995 and FY 1996. estuarine, shelf, and off-shelf · combined satellite, aircraft, 
Preliminary evaluation of the studies sediments will be completed, evaluated, shipboard, and moored-lnstr�.���erit 
s'coplng the-burial of carbon In and transltioned Into the comprehensive measurements to quantify water, carbon, 
estuarine, shelf, and off-shelf program . . New analytical Instruments ·:and n�trlent. fluxes between estuarine 
sediments l'iere conducted .and were used will be adapted· Into the program- . S¥stems, the shelf, _and the Interior 
to locate the site of the FY 1995 field design. The continuing application of ocean near Cape Hatteras, NC, where 
year program. Ne!'f analytiCal methods · molecular biological techniques will be car�n burla.l and cross-shelf exchange: 

• and instruments were evaluated and ·-Imbedded .Into the matrix. of the field Is expected.-to be maximum. field 
design changes Initiated. Intra-program program research.plan. Intra-program measurements will foeus on o�ygen and 
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Iii. Envlro,.ntal Research (Cont'd): 

Progr1111 Activity_ 

· Mar ine Transport 
(Cont ' d) 

Terrestrla 1. 
Transport 

' . 

FY 1994 
-:---------�--�---... �--·------�-----------..;-

"· . . · FY 1995 . . ·. . . 
. �-�--·-----------�-�------.--------------- . 

. • 'f . . 

.FY 1.996 
-�--�---------.:.-.. '-----------------------

pl�nnlng and lnter-lnstltutton�l 
planning was fqnaulated and a plan 
established for conducting the field 
year .. logistical staging and 
coordlnat ton of prograM projects t�as 

planning and lnter-lnsHtutlonal · C02 budgets; biOINirkers, Isotopic . .·· 
plann.tng will be f4rther ref,lried arid tracers, and IIIOdelltng . to ' Integrate and 

I nit Ia ted. Hottc;e for addlt lona 1 
ca.pl.-entary projeots was proaulgated 
and ft.,.ltzed. Application of 

· 

.aleculir blolQGicaJ techntquea to 
blo 19111c•1 ,..ocessei waa explflded. 
• • 11 : • • • • • • 

the field study .slttl finalized... . as!less �ean-atmospheregas exchange, 
logistical staging wl11 continue and . · prhury, productivity, bacterial 
all 'projects will be trans ltl'oried Into . resplratlqn, biogeochemical prOcesses, 
.the hiltlal phase of the fY 1995 field·· ecological dYI'tamlcs, and c�rboJt. sourcei 
progr111, which wtll extend Into and sinks at the land/ocean Interface. 
.FY 1996. � .olecular biological tools will be 

-· · uttltzed to deteiWtne how btologlcal . 
p�eslea are· regulated and controlled 
by genettc:- H•hat tons and . . 
envlror.anta.l varlablas. Research 

· within the' operattpn.. 1 phase of oMP 
· wt n also ptovtdei ."aea-t�th". . · 

: tnfo,.-.t !on. f�r. c•ltbrattng ,_,telJ:: . . 
sensed data on coastal prodl.ll;ttvtty_and 
"dtaperul •nd fate" tnfOIWitten for . 

. . 

. • 6,931. $ 7,143 . 

�n�tru�rel•ted •tert•1• tn coaabl 
wetera . .  Jht• tnfaiWitton ........, .... 

.. poltcj dect•tona on .t•e.Urte · · ·. : 
. -'cine �t anchnvJ.....tat · 

Mtlfntbtltt,Y..In c�tRI coutal 
....... . : ; . .. . 

s 7,155 

Collpleted testing, .adiftcation, and Experimel)tal studies on the subsurfac� Peel' review of envtronMntalr.adon 
eva luat ton of the stat.lst tea 1 protoco 1 structures th�t have been equipped for research projects wtll be cq!'cfucted tQ 
to correlate environmental Information continuous monitoring of envtro�ntal �lntatn a competitive prograM of 
wtth·tridoor r4don concentrations and to variables (t&mPerature,· pressure,· . cutting-edge science. Research 
tdenttfy areas-of·hlgh radon risk .moisture) and lndoor· radon· emphasis will be shifted to:. 1) 

· . ', . 

., 

potentia 1; · Began developing the concentratIons will be conducted. quant lfytng the re lat l onshtps between 
methodology for transferring this ·Planning for the constru9tton of an environmental variables and radotl entry 
protoco 1 to Industry and stllte/loca 1 add lt lona 1 pa lr of .subsurface Into homes:. 2) predict lng areas of . 
agencies for tts Implementation on a.. structures In a more complex geolog i cal ·highest risk potential ' for IndOor 

· "�:.tp code'·' size regional scale. . . terrain (perhaps In Hew York) ·where radon: and 3) .using radon as a tracer 
I nit Ia ted the con·struct I on .of an severe occurrences of Indoor radon have . to quant tfy Indoor and outdoor 
additional pair of subsurface· . been observed. ·Conduct sHe-specific. processes that affect energy-related 
structures In a more complex geo log lea 1 f le ld stud les to· ref lne the stat 1st lea 1 emlss Ions· and air qua llty. · . 
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FY 1994 FY 1995 FY 1996 
--------------------------------------- ·-------------�---------�--------------- -�-----------------�-------------------

terrain where severe occurrences of pr�tocol to ldentlfy'ar�as of high . 
Indoor radon have been observed. radon risk potentIa 1. Measurements.' of 

Experimen'tal ;gtudles on · the subsurface 
structures that have been equipped for 
continuous monitoring of environmental Completed maps of geographic areas with short-lived thoron (radon-220) to help 

high radon fluxes from soils to the · resolve Indoor sources, aerosoL · variables (temperature, pressure, 
moisture) and Indoor radon 
concentrations will be·contlnued. A 
refined statistical protocol for · 

IHentlfylng areas of high· ra�n risk . 
potential will be transferred to 
Industry and state/local agencies for 
Implementation. Research projects 
using radon flux Information to address' 
a tmospher tc transport and at r qua 11 t y 

ati!IQSphere. Ut lltzed the radon flux dynamics, and transport patterns for 
Information to address·future concerns radon and other contaminants affect·lng 
·lnvo lv lng the movement of gases or Indoor a lr qua llty·. New research 
·volatile chemicals In soils and their projects using ·radon as a tracer to 
release Into. the atmosphere. Examined ,quant lfy Indoor and outdoor processes 
potential of using radon as a tracer that affect the transport of 
for examining atmospheric transport energy-related emissions will be 
processes. Initiated. 

Continued studies comparing deep 
microbiological communities with. 
Increased emphasIs on spatIa 1 and . 
vertical microbial heterogeneity. 
Tested new hypotheses on microbial 
presence. and distribut-Ion at the 
millimeter to meter scale using whole 
core'segments and scale flow cell 
researc� as part of GEMHEX series. 
Continued lnltlo.l exploratory research 
on In situ mlcrobilll "genesis" and 
·survival of ancient microbial 
communities using 2500 meter deep 
Texaco Oil Company and other samples. 
Began research on fluid Inclusions. 
Increased Industry and university 
outreach In scientific disciplines 
rel�ted to deep microbiology through. 

·Pacific Northwest Laboratory . 
Environmental Science Research Center 
(ESRC). Accelerated lnter.medlate scale· 
simulations related to microbial 

· 

origins: Deep microbiology research 
has potential long term benefits to 
biotechnology, ·bioremediat ion, and 

concerns wtll be expanded. _ 

Results from analyses of deep ·Analysts of· deep subsurface microbial 
subsurface microbiology will be communities that appear to have 
·extended to Investigations of the survived for thousands of years, or 
spatIa 1 and vert lea 1 microbial been transported over k llometer-sca le 
heterogeneity under natura l·fle1d distances will be re.flned using samples 
conditions. lnfonnatlon on microbial obtained from field study sites. A 
distributions In subsurface sediments scientific peer'revlew of all research 
and groundwater is very limited and. is related to"deep microbial origins will. 
needed by DOE sites and industry to be COII!Pleted. Exploratory sampling at 
enhance the long term effectiveness, Yucca Mountain, In cooperation · with 
(and reduce costs) of bloremedlation. DOE/Civilian Radioactive Waste · 

Research will conti.nue on "genesis" and Management w.lll begin. ·Training 
survival of ancient microbial · ·workshops In aseptic sampling and 
communities using samples from the 2500 transfer of data from field programs 
meter dee.p Texaco Oil Company samp·les will be accelerated� Transfer of new 
and from samples from new field sites heat-tolerant and other bacteria from 
with natura.l. sterile controls and deeply.burled sediments to Industry 
where mlcroblota may be lsolated·.in will be Initiated by Florida State 
situ.· Cooperative programs with University and the Pacific Northwest 
·Departmental groups responsl�le for Laboratory Environmental Sciences 
characterizing and evaluating the risks Research Center. 
of �torlng nuclear waste over 10,000 
years In a national high level waste 
repository will be Initiated. 
Multi-Institutional partnerships will 
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· ' FY 1994 
-�---------�---------------------�---�-

understanding· .the mechanIsms of natural 
· ·gas format ton. Accelerated transfer of 

subsurface microbial culture collection 
lsol�tes to Industry. Continued 
research on the analysts of novel 
microbial gene sequences; Including 

. Isolates. of anaerobic. thermophtles and 
novel metal-reducing .bacteria .. 
Compared gen• sequences of subsurface· 

. and surface bacteria to determine 
unIque sequences . . . 

" . 
FY '1995 . . . . 

·---------�-------�--------�----�-------

be formed for pract lea 1 app llcat Ions of 
studies of the.survlval of bacteria · 

over ·millennia, �anCI reglona l trans'port. 
of bacterIa over thousands of meters. · · 

This rese.rch has lmpllcattons that . 
.Include assessing thp evolution of oil 

and gas reservoirs,. and the security of 
-nuclear wastes disposed to geologic 

sites. Drtlllng and sampling at two 
f le ld s ltes w1.11 completed. . 

I • 

FY 1996 
--_· _ _: __ --�-:. --___ ·;,..-___ -�----------------

Exploited new flow 
.
cells that ·slinula.te Exploit new flow cells .that simulate 

subsurface condlt Ions at cost savings · subsurface condtt tons at cost savings 
compared to field programs. COmpleted compared to field programs.'· Plan . 
research on code devel�pment and field bench-top. shnulatloris of themoblllt'y 

Exploit new flow cells that slmu.late 
'subsurface conditions at cost saving� 

... compared to -field programs. Maintain· 
research.ustng state of the art flow . 

validation of reactive· transport models. and stablllty.of. organlcally - -. 

such as HYDROGEOCHEH and lntegrated.new complexed radtonuclldes using unique 
predlct.lve capabi l'tles Into controlled flow cells that simulate subsurf.lce 
Intermediate scale flow cells. conditions. Controlled experiments 

Invest I gated organlc·-radlonuc llde 
complexes that occurred at DOE sites 
which represented serious mixed waste 
cleanup problems. Planned bench top 
simulations of the mobility and 
stability of organlc-r�dlonucllde 
complexes and simulated transport of 
comp l.exes us tng prototype flow cells. 
Utilized state-of-the-art physical, 
chemica 1, ·and molecular b to log lea 1 
methods to Invest I gate the mobility and 
stablllty.of organlc-radlonucllde 
complexes. The Information base on 
geochemical and microbiological 
mechan:lsms that contrQ 1 the ' 
stab I llzatlon, .btodegradat ion, and 
·mobility ofradlonucllde c:;omplexes is 
extremely limited. This baste research 
has long tenn cost berieflts to DOE 

us lng these flow cells comp llment field 
program$ of Importance to 
bloremedlatlon,. and do not replace 
field programs. 

·lnvest·tgate or!ian lc�radtonuc llde 
complexes that·occur at DOE sites which 
represent serious mixed waste cleanup 
problems. Refine and·lntegrate new 

.reactive i�ansp�rt models to study 
. in.fxed wast4! chll"'lstry (organlca lly .-: 
· complexed radlonuclldes) using 
state-of-the-art flow cells. 
Incorporate simulations of natural 
subsurfa�e geochemlca 1 and· 
microbiological heterogeneities ·to 
evaluate the mobl)lty and/or 
containment of Cbbalt-EDTA complexes In 
preparation for field studies at DOE 

. sites.· Utilize state-of-the-art· 
chemical tracer.and molecular biology_ 
·methOds-to Investigate organic- . 
rad lonuc llde complexes. ThIs 
laboratory research wl 11 compliment a 
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. cells to reduce costs and to test new 
concepts Of value to envIronmental . 

. remediation. ·Plan one demonstration of 
flaw cell t:eC:hnology tq. test n�w 
remed Ia 1 act I on approaches, and asse.ss 
cost savings In DOE/Environmental 
Management plUme·remedlatlon focus 
area. . · 

· 

Invest I gate- organlc-radlonuc 1 ide . 
camplexes t�at occur at ·DOE sites which· 
represent serious MIXed waste cleanup 
problems. . I nit late ·mult ldlsctp.llnary 
rese.rch on the mobility. and/or 
stab! llty of. �oba lt-EDTA (mixed waste) 

; complexes Important to developing new 
In situ environmental remediation 
methods. Coaparable investigations of 

· other radlonuc llde comp·lexes will be 
planned, fn partnership with DOE/EM 
and/or DOE sites . and lndust.ry. 
C911'Plete geochemical-microbiological 
simulations to Investigate Cobalt-EDTA 
us lng state of: the art. f-low cells' . 
Analyze effects of geochemical� · 
mlcroblo log lea 1 Interact. Ions to· coilta In· 
and stabilize mblle Coba lt-EDTA · 
complexes In suppG'rt.of envtro'!'1'9�tal 



Ill. ·Env lronmei'lta I Research -(Cont 'd): 

Program Activity. 

Terrestrial 
Transport (Cont'd) 

·. 

;FY 1994 
---- .. ----- �--·----------------- ... - �-- �---

slttts nationally, and to Industry ... 

P tanned lnterdi"sdp llnary field prcigram 
In bacterial transport. 

· 

Maintained research facl�lty and 
technology transfer programs at ESRC, 
In support of environmental 
remediation. Modified future 
directions of P.Nl ESRC,. as required, to 
lncreas.e focus on natura 1 
heterogeneity, a high research· . 
priority. Completed three year basic 
research projects which were mature 
candidates for DOE applied research· 
funding. Ha_lntalried PNL Subsurface 
Environmental Research Facility and 
supported design of flow cells that 
simulate deep subsurface temperatures 
and pressures, Developed biotechnology 
CMDA's .. 

·' 
FY 1995 . . ---------------------------------------

.field Initiative tn btoremedtatton. 

FY 1996 
-----�----�----------------�-----------

remediation. Plan. exploratory testing 
of one new reinedtatlon method ,to 
stabilize Cobalt, and reduce··t:he risks
of. env.lro1111111nta 1 . . transport. Integrate 
flow cell research with field research 

. at DOE fle.ld site, lrl partnership with · 
the EnvlronMental.Hanagement (EM) 
program. 

Begin a limited field program In . ·continue bactertal transport field . 
bacterial Injection and transport thai experiment at Oyster, ·Virginia In 
Is needed to overcome the-Impediments· cooperation wtth Nature Conservancy, 
of Introducing native b6cterta for .· and VIrginia county-state· groups. 
future In situ environmental '·Initiate Injection experiments. Refine 
remediation at DOE sites; exploratory.rtsk assessment/stakeholder 
Eva luate/p tan bench-top s lmu.lat l�ns of.' part lc I pat ton process and extend to. one · 

bacter�al transport. Complete.. DOE study site .. Develop'partnershlp 
characterization of fletc;l.slte on with Industry-university consorth111 to' 
Nature Conservancy lands at Oyster,· transfer stte·experlence, and cooperate 
VIrginia to enhance understan(llng of with h1dustry-sponsored.flow cell 
the hydrogeologic, chemica 1. and . experiments ustng stte materials. 
physiological mechaniSms that control . 

. 
. 

bacterial transport. Continue· 
· 

tnvo lvemerit of stakeholders lndudtng · 
. Northampton C9unty and �tate agencies 

In Vtrgl.nta. · 

Maintain research faci lity and Mal!lt�ln research.factllty antf 
techno logy transfer progl"ai!IS at technology· transfer progr�ms at ESRC, 
Environmental Sciences Research Center In support of environmental · . 
(ESRC). In support. of envlronmenta 1 remedlat'lon., PNL ESRC respons tbt lit les 
remedlat ion.· Research at .PHL ESRC on to tilc'lilde a'-' expanded techno logy 
natura 1. phys lea 1, chemica I and . transfer program, add!!d. Industry and 
microbia 1 heterogeneity us lng ·Intact university outreach, a11d 111anagement of 
core!l and outcrop blocks will be· multt-lnstttuUonal field programs. 
maintained, but plans to exten(l .: Hands-on proble111 solving workshops for' 
research to humid eastern coastal plain DOE .sttes tested IIJ FY 1995, CRADA 
sediments will be curtailed. Technology developnent, and other technology· . 
transfer using Intact cores,· outcrop transfer In support of site cleanup 
bloeks and field 111ethods wt 11 be . will' be expanded. In partnership with · 
enhanced and biotechnology CRADAs based lawrence Berkeley laboratory, and 
on-novel microorganisms f.roni the Texaco· Princeton Unlverstfy, new customer 
site and other sources will be needs ih DOE/Fossil ·Energy and 
explored .. Test serle_s qf problem DOE/Ctv,lllan Radioactive Waste 

"14 
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Terrestrial 
Transport (Cont'd) 

solving ("hands on") 'workshops at DOE 
sites to transfer baste research 
experience for environmental 
remediation, with emphasis on 
inmlsclble fluid containment and risk 
assessment. Mature research in 
multlphase fluid flow will be reduced.· 
ESRC will cooperate with Florida State 
University In analysts and 
test-marketing of th8 Subsurface 
Mlcroblology.Culture Collection to 
Industry. One. Industry market . test 
will be completed. · · 

Management will be addressed with a 
focus tn· geomtcroblology. University 
outreach In �tcrobial ecology and 
transfer.of the DOE Culture Collection 
to Industry at fair market value ln. 
partnership with Flori�a State 
University-will be·tncreased. A. 
bU!! I ness plan· to market DOE's 
Subsurface Microbial Culture ·collection 
to Include International · 
cixnpet ltlveness and jobs creat ton w.l 11 
be developed with Industry/Florida 

.. 

' State University. · · 

Colloids are submlcron-slzed particles Colloids are submlcron-slzed particles·. Colloids are ·submlcr9n:s1zed partlc·l�s 
which facilitate the rapid transport Qf which fact lltate the rapid transport of which fac t.lltate the rapid transport of. 
contaminants In groundwater. Reduced contaminants in groundwater. contaminants In groundwater. Complete· 
re.search on the ortgfns of inorganic Restructure laboratory and field· colloids technology transfer program at 
colloids and colloidal aggregates with ·research hi organic and lno�ganh: ·DOE sites. �lritaln multi-university 
emphasis on processes that contro 1 the co llolda 1 transport and accelerate progr$11 In colloid format ton and. 
formation and deposition of natural "transfer to DOE sites and other federal transport at reduced level. Redirect 

· ·colloids in groundwater. Accelerated agencies. Implement results of FY1994 funds· to 1!\crease cooperative studies 
research at the field scale, on the scientific peer review. Accelerate' within DOE, and Industry. 
mechanisms that control bacterial transfer of state of the art sampling 
transport and deposition In porous protocols to DOE/DP,(WIPP s'lte). DOE 
media In support of bioremedlatlon. s1tes, EPA and other agencies Initiated 

In FY94. Seek to-co-fund research 
wIthIn DOE on co llo l.da 1 transport . 
. Accelerate technology transfer of 
· colloids research· results ·for . 
environmental remediation. Red�ce· 

·.mature basic research in colloids. 
Plan mul�l-untyerslty Integrated 
laboratory - field program to _reduce· 

·costs. 

,· 
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Terrestrial 
Transport (Cont'd), 

FY 1994 
��--••�w��••••••••••••••••••••••••••••• 

Natura 1 sub�urface variability. (or 
heterogeneity) Is a key_factor that. 
frustrates-successful envlr0111118ntal 
remedlatlorr. The·horliontal and 
vert lea 1 variability of ·litlcrobla 1 
comnunltles Is most poorly understood. 
Increased research on physical, 

. 

chemical, and microbial ,heterogeneity 
using lptact cores, outcrop blocks, and 
field methods. · ·  

. ... ·. 

Began laboratory experlments'and 
seale-up that wi 1.1 lead to contro lle� 
field release of a genetically
engineered microorganism (GEM), _with 
emphasis on b h;,remedlat I on process 
monitoring and verification. 

Research that focuses on the mapping. 
and sequencing of microbial genomes was 
Initiated. Priority for support was 
given to microorganisms that: (1), 
relate to the environment and energy; 
(2) have evolutionary significance; and 
(3) have potent tal industrial · 

application. Potential mfcroorganlsms 
of Interest Included anaerobic 
hyperthe'rmophlles,meta 1-reducing 
bacteria, and bloremedlatlve bacteria. 
This activity Is part of an Interoffice·· 

Initiative to exploit the rapidly 

. . I 
FY 1995 

. . ' 
FY 1996 . . . . 

----------------�---------·---------�--. . . 

Natura 1 subsurface variabili ty (or Natura 1 subsurface va.rtablllty (or 
heterogeneity) Is a key factor - that . heterogeneity) Is a key factor that 
frustrates successful environmental frustrates successful environmental 
remediation. The hOrlz�ntal and remediation. The horizontal and 
vertical variability of microbial vertica l variability of ialcrob lal 
connunlties Is 1110st poorly understood. cOIII'Minitles hi -most poorly understood·. 
lnttlat,e lntegrated·research In natural Maintain field research progra•. 
subsurface heterogeneity, with emphasts·.Extend research protocols In subsurface 

-on how physical" (hydrogeologic) and microbial heterogeneity to humid · 

chemical variations control-the eastern sites. Extend experience by 
distribution and abundance of native supporting field Injection exP'ltrl���ents 
·microbial communities at semi-arid . . In bacterial transport at eastern field 
western sites. Develop new statistical s'te.· Develop c�ratlve research 

·and field sampling-protocols to·assess prograM with the EM progra.. Seek 
microbial heterogeneity. Plan to apply linkages of research with . .  
results at Hanford site In partnership · bloremed1atton Industry wlll'be 
with DOE/EM and stte contractors. completecrtn collaboration with 
Conduct- exploratory s.tudles at htiwtd . ' PNL/ESRC. 
eastern sites, · 

· 

In preparation for field release of .a Field lyst��eter research will continue 
Qerietlcally - engineered mlcr®rganl!!fll on·the fate, efficacy, and rtsk 
(GEM). experllll8nts will be I nit lated In assessme11t of a GEM designed to 
c�mtrolled field lystmeters available accomplish In situ btoralledlati!)R, 
at ORNL. Focus of the work will be · ' This project i.s jointly support.ed by 
risk assessment, process monitoring and the BER and EM progrHIS. · 

verlflcatl()h,·With the goal being an 
eventual field release for In situ 
clean up. This ptoject Is Jointly 
supported by tbe BER and EM programs.· 

Research that focuses on.the·mapplng. 
and sequencing of microbial genomes 
will be maintained . . Priority for 

· 

support will be given to microorganisms 
that : (1 ) relate to env I roillllenta 1 , · 
energy, and other missions of DOE; (2) 
have evolutionary sign i ficance; and ·(3) 
have -potential Industrial application. 
Th is activity Is part of �n Interoffice 
Initiative to exploit the ·rapidly 
develop lng techno log·les tn· the Human 
Genome program. 

. 416 

Research tha.t focuses on. the mapping 
and sequencing of microbial genones 
w!ll continue. En.,hasls will be on 
high throughput of genomic data 1,1slng 
proven technology. This acttvtty Is 
part of � IJ�terofftce lnlttattve ·to 
exploit the rapidly developing . 
technolc)g1es In the Human Geoome 
progra.. 
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Program Activity ·· FY 1994 · FY 1995 .· FY 1996 · 
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Terrestrla 1 

Transport (Cont'd) 
developing technologies In the Human' 
Genome program. · 

No actlvJty. No activity. 

417 

The ENVIRONMENTAl ·TECHNOLOGY 
PARTNERSHIPS program will focus on the 

·development of systems-based approaches 
.and solutions to sustainable Industrial 
production through DOE-assisted 

.evolution fr0111 "end of pipe" control to 
green .design. New efforts In 
bloreeedlatlon will be focused on. the. 
field-testing of Mlcrao�ganl$ms already 
Identified as belng·useful and on the 
ldentlftcatlon and manipulation of 
additional microorganisms capable �f · 
transforming other· contaminants. One 
to two· field research sites will be 

es tab 1t shed,' adjacent to sample 
· processing fac I lit les and . , . 

lnstr·�.���entat 1on, where bforemedlat ton 

strategies can be evaluated and 
· 

verified on· a long-te�.- Iterative 
basts. These sites will be located at 
national laboratories and Include 
partnerships with the bloremedlatlon 
.Industry. The research wl ll evaluate 
strategies under different geochemical 

'and hydrological states. Technology . 
. developmen't will be a critical focus. 

Additionally, characterization of· 
blodegradatlve enzymes and their 
catalytic activities through 
app Heat ton of structure l b lology wl 1l 

provide seminal data for the 
advancement of techniques In 
bioremedlatlon, and It will a.lso enable 
the development of chemical processes 
.based on the environmentally benign 
catalysts found In .living cells. 
Further research In microbial biology 
should enable-the Identification of 
additional remediation targets and, 
through genet jc eng lneer.lng, Increase 
the efficacy of the microorganisms' 



HI. Enwlr.a.enta 1 Research (CoAt 'd): 

FY i9�4 
·' 

FY 1995 FY l996· 
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Terrestrla 1 · 
Transport (Cont ' d ) . 

Ecosystem 
Functioning and 
Response 

$ 1B,091" 
. ; . 

Eco lqglca 1 research ·was rea llgned to . 
focus on experil!ll!ntal and observatiC?nal 
studies that provIde Information needed 
to assess the potentIa 1 "consequences on 
terrestrial ecological systeins of 
human-Induced atmospheric and c.llmat lc 
changes. Such research will contribute 
to the Identification of energy-related 
environmental beneflts,·constralnts, or 
tradeoffs that· may enhance or Impede 
SUSTAINABLE DEVELOPMENT, and provide· .· 
Information on potential policy options 
tha.t could mitigate the ,changes or 
ameltorate·the resulting adverse 

-ecological responses. Research was 
focused on Improving the predictive 
understanding of the responses of 
biological and ecological systems to. 
atmspherlc and c llmat lc forc.lng 
factors, and Identifying the mechanisms 

•. 

. ;.  

$ 1B;54B· 

sequestration and degradation · 
processes , Integrated assesSMent!� will · 
be conducted so that des lgn and 
prograniwit to dec Is Ions 111atch· . 

· ·env tronnenta l ·goals . Life cycle . 
analyses of l�rtant source .aterlals, 
waste ·products, and energy sOurces :will 
� conducted with an N!phasls on 
lndlreet effects, for example, the use 
of snap-fits Instead of screws to 
enable faster dlsasaellltily; solvent 
substltutlona�·and waste heat 
1114i-ket lng • .  Risk alilles���ents wl 11 IMt 

· cOnducted so that pena lt las for 
resource use and d tsposa 1 can be 
adequately appi'ox\.ated: .for Instance,· 
the ToJ<Ics Releasl!! Inventory liay be . 
Improved to Include hiiMil exposure c;lata 
as well as cancer, birth defects, and 

· other health endpoints .· 

$ 24,305 

DOE will continue to support . Peer-reviewed research In universities 
peer-reviewed research In universities and In .the OD( laboratortes will be 
and In the DOE laboratories on the . continued on the potential ecQloglcal 
potential eco loglca 1 consequences of · consequences of ·human-Induced . . 
human-Induced atmospheric and climatic . atmospheric and climatic changes: Such 
changes. Sucll research wl 11. contribute . research wll 1 contribute to the. 
to the identification of energy-related Identification of ,nergy-related 
environmental benefits, constraints, or environmental benefit$, constraints, or 
tradeoffs that may enhance or ·IMpede tradeoffs that may enhance or Impede · 
SUSTAINABLE DEVELOPMENT, and pro�lde SUSTAINABLE DEVELOPMENT, and provide 
information on potentIa 1 po llcy opt ions· Informal I on on potentIa 1 pol icy opt tons 
that could mitigate the changes or that could mitigate the changes Ol' 
amelioratE} the resulting adverse ameliorate the resulting .adverse 
eco logica 1 responses. Planning wl 11 be eco log lea 1 ·responses . Interagency and 
Initiated-on how to �st effectively multi-laboratory proJects, Involving 
use eco�lcal research faclllttes and the use of facllltle$ and,capabilltles 
capablllt ies within and across the DOE at the DOE labOratories, other 
laboratories, Including the DOE agencies, and·univer.sltles will be 
National Environmental Research_ Parks, Initiated .to address the needed 
to· address the needed research. · .research. Research will continue to 

r 

,, 
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·ProgrM Activity FY 1994 FY 1995 FY 1996 
-------�------------ --------------------------------------- ---�-�---J------�-------�-------------- -�------��-�------------�--�----�-�-----

Ecosystem 
Functl9nlng and 
Response· (Cont'd) 

contro 111ng the responses. · In Ilia 1 
emphasis was on experimental and 
observat·lona 1 studies to quant lfy 
direct and Indirect responses at the 
organism, poiJUlatlon, community and 
ecosystem leve )s to changes In _ 
t�perature, moisture, and atmosP.herlc 

. cOmposition. The long�term goal ' I s  to 
�eve lop predictive models ·for use In. 
assessing the consequences on 
ecological tystems of hlillan-lnduced 
atmospher lc and c llmat lc changes 
resulting fro.m energy-related-emissions 
of aerosols and greenhouse 9.ases .. 

· 

The DOE "attonal Environmental Research 
Parks were organized to support site 
.specific activities at DOE national 
laboratories. . .· 

Funding In the �mount of $661,000 and 
$22,000 has be.en transferred to the 
SBIR program and . the STTR program; 
respectively. · 

$ 4,113 . 

. ' . 
Research will cont lnue to foc1,1s on'_ ·focus on· ·Improving the predict lve . 
Improving the predlct'lve under!!tandlng understanding of the responses of 
of the responses. of biological and biological and·ecolc)gical systl!llls to 
ecological systems to atmospheric and atmospheric and climatic forcing 
climatic forcl_ng factors, anc:t"to· · '. . factors . • and to tdenttfy_the llleChanlsms 
Identify the mechar.lsms controlling the controlling the responses. 
responses. Experimental studies �111 Experl�ntal studies will be continued 
be continued to quantify direct a�d to quanttfy direct and Indirect 
Indirect responses at the organism,- responses at _the organism, population, 
populat"lon, conmilnlty and ecos-ystem- community and.ecosyste�� levels to 
levels to.changes In temperature, changes In temperature, 110lsture, and 
moisture, and atmospheric composition, atmospheric composition, with the 
with the long-tel'ill goa 1 of developing · · long-ten�� goa 1 of developing re ltab la· 
rehab le predict lve models for use In .. · predict he models for use In assess lng 
assessing the potential consequences on. the potential consequences on 

·ecological systems"of human- Induced · · ecological systems of human-Induced 
atmospheric and climatic changes atmospheric and·cllmatlc changes 

' resulting from energy-related emissions resulting fro. energy�related enlsslons 
. of _aerosols and greenhou�e gases. of aerosols. and greenhoUse gases. 

The DOE Na'ttonal Environmental Research 
Parks will be organized as �-network of 

. s I tes to dOcUment the response of . 
ecological systems and c�nltles. to 
atmospheric and climatic variation and· 

· to measure and tnter-tompare the 
response of these systems to · ·  
e><per I menta 1 and natura 1 perturbat.lons 
and stresses.a!lsoclated w.lth energy · 
product I on . . · 

· 

. . . 
Funding In the amount o.f $838,000 and 
$4Z,ooo has been budgeted for the �BJR 
program and the STTR ·program, · 

respectively. 

$ 5,506 

The DOE Nat lona 1 En.vlrOMJel)ta 1 Research 
Parks· pr�gram will continue ·to support 
research.on'the adverse and beneficial 
.responses of ecological systems to 
atmospher lc and c 1 bnat tc var tat I on· and . 
to other natural and experimental · 

_perturbatIons and stress.es assocIated 
wit� energy prodlict.lon and_ use,· 

� Funding In the amount of $975,000 and 
$73,000 has been budgeted for the SBJR 
program and the STTR.program, 
respectively. 

.. 
$ 5,320 

. . 
---------------�--�--------�-------------------------------------�------------------------�----------------------------------------------------
Environmental 
Research $ 42,442 $ 44;400 $ 50,100 
--------------�------------------�-----��--------�----------------------------------�-----�--------------------------����-----------�--------�: 

·' 
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1. Preface: Health Effects 

,. 
'OEPMTMEIT Of ENERGY 

FY 1996 COHGRESS,lONAL BUOGU REQUEST ' 
EM£R6Y SUPI!L Y; RESEARCH AHO DEVELOPMENT 

(do 11us . In thousands ) · 

KEY ACTIVITY S�Y· 
BiOLOGiCAL' AIID EHVIROIHftTAl RESEMCit 

The priiiiii'Y object tve of the Health Eff�ts r�search subprogram �,s to ·conduct an lnt�rdlsclpltnary ptogrlll'll Of ht.gh ... qualtty . baste and applied, .. 
peer-revl�d research �nd technology development aimed at providing Information and technology relevant to understanding and Mitigating· the 
potential health effects of energy develo�nt, use, and waste cleanup. The thrust of this svbprogram Is to Improve Qur a.b111tles to estimate 
the t� and magnitude of human health risk that result from low-level expo�ures to energy-rela�ed age�uch as radiation and cheMicals both at 
home (e.g., radon) and at work (e.g., waste· �lte cleanup). · 

·. 
. · 

Pr,vtous stud.tes t'n the Health Effecti research progra11 on the health. effech· of low-leve 1 ton
.
t'z tng radtat ton and chemicals have led to an· 

Improvement In exposure .assessment methods, the development of techniques' for· detect lng lndlvtdua 1 susceptlbt Jtty to disease, Inc ludtng ·cancer, 
and the development of btoassays for detecting and monltorlhg a•rly damage.· With cleanup of chemical and radiation ·waste sites a 1111jor gc;al of 
the Department, there Is a need for occupational monitoring and health surv.etllance proced11res.that can better detect ' exposure, esthute. risks,. 
and deftn.e the genetic pred.lsposiiton faC'tors .lnfluenchig Individual worker susceptU:ltltty to.cherillcal or radlatton·a)!posure. Current models-for 
predict lng exposure and rts�s are·. Intended to make these .predtc� Ions at the leve 1 of the tota 1 popu]at ton and not at. the leve 1 of the lndtvldua l 
worker, However; factors affect tng suscepttbl llty to' exposure or: d-Isease are known to vary fr0111 one tndl'ltdua 1 to another ·and may, therefore, . 
significantly alter the health Impacts of low-level exposures to sane -Individuals 1110re t.han to others. The �alth Effects research progra111 Is 
conducting research to develop new molecular-base� tools for health survet11ance and biological dosimetry .. A 1111jor. emphasis . In thts progr'alll Is 
on the determination of IndividUal susceptibility . . Research Is also conducted to Increase our understanding, at the cellqlar · and 110lecular 
levels, of fundamental mechantsms,of the' long-term health effects (e.g., cancer, li!tnune system lmpalment, etc.) of·.exposure to energ,v-related. 
��ater'lals, that !fill .lmprove· est \llllltes of r,lsk�. . . · - · �-· 

· . . . · · : . . 
. : .. · . . · .  · 

An emphasis Is placed on research that uttlt�e� the unique resoo�ces and ·too�s·�veloped In the Department'$ hl:llllln genaM and cellular and 
110lecular biology progriiiiS. The lulan ge11011!8 program, ·.tn addition to progress In the mapping and !lequenclng of htman DMA, has Nde n��Mrous 
sclent·lf tc· and tet;hno log lc advances -tha.t are hav tng enormous scient I ftc and cOIIInercla 1 Impacts In ·research and. IndUstry. lhe. Health Effects 

·research progru will etcplolt advances.lllllde In the geilame. progranl to facilitate their lrttrQductlon arid·use tn both baste and 4pplled research and 
as part of the U.S. blot!!C)hnolc)gy Infrastructure. · ' . · '. · ' 

. · · · · · 
. 

11. A. S111111ry Table: Health Effeets 

Progr-. Activity 
--------------":"---__ , ___ ---------------.---------::.:. 
Blologtca 1 R�search . • . . • • .  · . . . • • • . . .  ;: . • . . . .  � • . . . .  
Radio log tea 1 and Chemica 1 Ph�s tea . .... . ...... . .. . 

Total ; �alth Effects · 

. . 
' 

. t -� 

. FY 1994 
Adjust�d-

------�-----
$. . 32,257 

4,726 

s· ·· 36,9&3 
••••••••••• 

"20 . 

FY 1995 
_Adju�ted 

$ .. · ·31.794 . 5,127 • . ------------
$ 36,921 ' 
···��······ 

FY·1996 · · 
Request�· 

r••••·-----
'$ . . 32,500 

. .592 
·--------�--

...s..:. . 33,092 
···� ........ . 

$ Change 
. --,..-----�-- ." 

$ 706 
.- . -4,535 

-----------
$>' -3,829 . 
··········� 



\ . ·,. 
. .. 

II. B. liboratory and Facility Funding Table: Health .fffecti · . .  

n 1995 FY 1996 <.• r.t1994 . 
· Adjuste<f 

. . 
Est l11111te Request $Change 

---------.... - ·  ------ ... '!""·--
Argonne Hat lona 1 lab (,East) . . .. ·, .. , . . . . . .. ; . . . . . . $. 4,111 $ 3,555' ,. 3;825 ' $ 270 
BroOkhaven Hat tonal.lab . . . . . . . . . . . . ... . . . . . . . . . , . 
lnhalat"ton Toxicology Research lnstlt!Jte ....... . 
lab· of Radtob'lo logy and Envlr.Oillll8ntal Health . . . . 
lawrence Berke ley lab . , . • . . .... . ; . ', ; . :·. · . . •  · . . . .  ; . 
lawrence Llven110r·e Nat lona 1 Lab ; .. ; . . •  , . , , . . . .  · . .  
los Alamos .Hat lona 1 laboratory ; . , : . . . .  , .. .. ; . . . .  . 
o_u R tdge I nat l.tute for Sc lence a Educat ton ; . .. . 
Oak .R ldge Nat tonal lab .......... , ... � ............ . 
Pacific Northwest lab .• � .. . .... . . , .. , • .  , : . . .  · . · · · . •  
A 1 �- Ottle.r . . •. . . .  � . . . • •. •.• • •.•.•.. ••.•. : . . . . . . . � . · .  

505 
6,996 
• ,305 
2,811 
·903 

. 1,497 
1,694 
5,343 

. 3,655 
8,163 

347. 
6,408 

. 1.217 
. 2,802 

89� 
1,784 
1,853 

'4,555 
:3,975 
. 9,532 

-------·---

380 
6,325 

705 
2,620 

980 . 
1,030. 
1,015 
4,715 

.. 2,905 
'8·,592 

-----------

. 33 
:. -83 

-512 . 
�182 

. 87 . 
·.·754 

. ·838 
160' 

. ·1,070 
-940 

Total, Health Effeeis $ 36,983 ,. $ 36,921 .s 33;092 s ;.3,829. 
••••••••••• ···�······· ···-······ . .......... . 

111. Activity Descriptions: (New BA In .thou
_
s�nds of dollars). 

PrCK,Jr� Act tv tty . 

Health Effects 

Biological Researc� 

FY 1994 . . . ---------------------------------------

Continuing research focused on red�clng 
the uncertainty· In current risk 
estimation by Increasing understanding 
of the fundanlimta 1 mechanIsms of 

· 

Interactions between cells ·and 
radiation. 

Sustained funding and· oversight of the 
radiation biology archive and analysts 
of data from the dose-response 
1 tfe�span studl.es. 

. . 
FY 1995 FY 1996 . . . . . . 

--------------------------------------- -----------------------------------·---. . . 

'Cont lnue analysts of lnterspec h!s and ·· •. Camp lete 11111jortty of long-tefllll 
Inter laboratory 11 fet l� ·care lnogenes Is dose-response an hu 1 11tudtes des tgned 
studtes to Increase the ut t ltty of the · to evaluate toxicity C)f energy related 
calculated risk factors In the agents • .  Continue developlll8nt of. 
e_sttmatlon of human health risk.· Improved methods for extrapolating· 
Continue t;o focus on the acquts tt.ton results of lnt�rspeciles carcinogenesis· 
and utilization of tnformatiC?n on the studies to estimate. hiJIIan risk at low. 
biological effects of env.ltonmentally levels of. exposure. 
relevant doses of energy-related 
radiation and chentcals and on· the . . , 
mechanlsiiiS of carcinogenesis to;reduce 
uncertainties In c;urrent risk · 
est I mat ion . ..· 

Sustain funding .and· oversight of the 
radiation btology·archlve and c.onttnue 
to ·enter data fr0111 completed · · . . 
multtspectes ltfett111e carctnogenes1s · 
studies• .. 

421 

Complete the entry1,of data from . 
· multlspectes lifetime carcinogenesis· 

studies -In the radlat lo� blo logy· 
. ·a.rchtve.. · -l-

· 



Ill. Health Effects (Cont'd): 

�rogra. Activity 

Biological Research 
(C()flt'd) 

. · 

. . 

FY 1994 
. . 
-----�-�---------�-----�----------:----

, ,  
FY 1995 

---------------------------------------

Developed and employed human cell Utilize human cells and tissues· to 
culture nodels for examining the . 'detenfttne the Influence of dose, dose 
effects of law levels of chemicals and rate, at the cellular and.molecular . 
radiation. Exposed individual human levels to improve ability .to · 
cells' to preelse and rep�uclble doses extrapolate_estl.ates of risk from 
and exaMined the Influence of dose, . studies using animals and a.niiiiC!Il . celJs 
·dose rate, and radiation quaHty on to htnans. · · 

cell vtablllti. chrOR6somal 
aberrations, DNA repair, and.mutatton. 
Induction. 

Continued studies. that compare cellular. 
and molecular effects In rodents , 
exposed In the laboratory with observed. 
effects· In �ns (e.g., uranlu. miners 
lung cancer) . 

Continued-efforts to quantitate· 
individual differences tn 
suscept lb t 11 ty to exogenous · . · . energy-related agents and identify 
early 1110 leeu lar markers of exposure and 
disease • .  Completed studies, In Mice,. 
to exaMine the r.tsk of heritable. 
mtat.lons fi'OII radlat ton exposures. 

··, 

Expand the use of_genetlcally.alte�ed 
mice to study the roles and effects of 
specific genes ·in disease developnent, 

·espec ta.lly cancer.". Increase focus on 
new 1110 lecu lar.-based tools ·for health 
surveillance and biological dosl.atry . 

Expand cellular and lila lecu lar studles . 
that examine the roles of spec If tc . 
genes, DNA repa t.r; genetic 
susceptibilities and environMental· 

· factors- (e.g. passive and active 
cigarette smoke) in the induction of 
lung cancer by radon. 

Fr 199& 

�---�----------�----------.:.·---:--------- . 

Develop and use. 11icrobea· irradiator at 
Pacif�c Northwest laboratory as a 
national resource for lnvesttgatlng the 
interact ton -of radial ton with · · · 

·tndtv tdua,J. human cells or groups of 
cells. 

Expand r�search to. mip spontaneous and : 
'Induced watat Ions In 11tce and Identify . 
·chromos�l regions In mtoe that are 
h.tghly homolOgous to·.regtons of tuun 
chromos01118s.. . These 111tants wt ll.be 
used, wh8re possible, to characterize,. 

. under:stai'td, and, ultlmately; to support 
the •ltlgatlon of genetic and 
deve 10plll8nta 1 dlsorder�J that affHct . 
·hURans. ·Expand the use of genetically 
altered 11ice, .e.g. transgenic or · 

targeted mutant 11lce, ·to study the 
·roles and effects of specific genes or· 
�ancer development and disease 

· 

suscept lb les: 

Increase overall emphasl.s an the 
characterizatlon.of factors affeQtlng 
Individual susceptibility to exposure 
or disease. ··COOt inue research 
invest I gating cellular .and lllO lecu lar 
responses to damage of DNA. Continue 
to Isolate and ·characterize specific 
genes that are expre�sed ln. response �o 
low levels of exposure-to radiation or 
chelaicals and define the •inlu 

. 

exposure ·necessary for their induction. 



111: Health Effects (Cqnt'd): 

Progra. Activity 

Bt.ologlcal Research 
(Cont'd) . 

FY . 1994 . . . 
------------------------------------ ---

Expanded . research a tilled at 
understanding the 1110 lecu lar and · 
cellular �chanlsms Involved In 
radon-Induce� lung cancer and 
develop lng the related knowledge 
ne·cessary to l11prove est !mates of the 
health r·lsk associated with Indoor 
rtl!ion exposure. 

Developed data�se for research at DOE 
fac I lit les or .suppQrted by DOE that 
Involves htnan subjects. Organized 
Interagency and DOE�wlde human subjects 
research meetings. ·COntinued 
pub llcat I on of human subjects· research 
newsletter. Contlnued biannual 
lll!etlngs with ODE tunan subjects 
wrirklng group. 

No activity� . _ 

No actlv.lty. 

. ,I 

FY 1995 FY-1996 
--"'!'-------------.-----�---�.-----·-·-------

Oeve lop probes fo� the early detect ton . cont lnue deve lopwent of llll!thods to 
validate radiation doses received by 
uranlu. •tners as well as·.athods to 

· of radon-Induced lu.ng cancer . In fomer 
uranium miners. 

· 

· detect the deve lopwent and . 
· susceptibility to lung cancer In these 

•lners. C01plete study deslg�ed to 
develop a predictive method for 
locating residences .with unusually high 
levels of radon. 

. . . 
Establish compliance and audit system Continue tmple��entatlori of new sysi8111 
for research Involving human subjects. to monitor· and audit OOE research 
Develop·and Implement procedures for Involving -n subjeets for canpltance 
effie lent update of human subjects with federal regulatIons� Update htlnan 
research database. Update human , subjects research database. Continue 
subjects research· resource manua 1. 'reg lona 1 educat lo11a 1 meet \11gs for DOE · · 
Organize regional educational meetings Investigators and managers on human 
for DOE ·tnvest-lgators and managers on subjects research I.Jsues. · Coilt lnue 
hUIINln subjects research Issues . . · · . . pub llcat ton of

· human subjects research 
Continue publication of human subjects· newsletter. Continue biannual .aetfngs 
research newsletter. Continue biannual with DOE h�n subjects worklng.group. 
11eet lngs with DOE. tu.an subjects .. Organize Interagency hunan subjecit.s 
work lng groups. 

. 
researCh ..eettng. 

No activity. 

No �ctlv lty . 

423 

Initiate &fforts to exploit advances 
. 

· 
. Nde In the 981101118 progrMI by . . . . 

facilitating their Introduction and use· 
In both baste .and app.lted researc;h with · · . . · a corit ln11ed. elllphas Is on Improved · · 

estl•tion of risk to htd lv ldua·ls. . 
Initiate efforts to �reen populations 

- for tndt�iduats·wtth·exposure-tnduced 
or. herttab le condlt tonS' that •Y affect· 
their swscepttblllty to energy-related 

· •tert�ls. . · 

.. Initiate research on the toxtctty and. 
·the .echaniSIIS of that toxtctty of · 

chemicals and radiations found tn.DOE 
· · clean· up s·ltes In supjlor.t of the DOE's 

waste cleanup efforts. 



111. Health Effects (Cont'd): 

Program Activity 

Biological Research 
(Conf'd) 

Radiological-and 
Chemica 1 Phys lcs 

FY 1994 
- .. - -------.-,. .. ·------- -------------- ... �---

Funding I n  the amaunt of $484,000 and , 
$17,000 h,ls been transferred.to the 
SBIR progr.,lm and the SHR program, 
respectively. · 

$ 32,257 

Multi-disciplinary research to 
elucidate and understand In detail 
lnltta 1 physlca 1 and .chellllcal 
Interact-tons between blomo lecu le11 and 
Ionizing radiation and chemicals 
proceelled at a reduced leve 1. Th Ia 

. research Included .easurement and 
calculation of Initial physfcal events· 
such as Ionizations and excitations. 
Spatial and tempdra.l distribution of 
these species {n condensed phase·were 
I nvestigated. These physical events 
were then correlated wtth ensuing 
chellltcal events such as rad lea 1 . 
speCles. lnforniatton obtained from this 
research was used to· enhance . 
understanding - of radiobiological'. 
tffects at low doses. and dose rates·. 
Also, effects· on btologlcal systems 
such as cells and organs as a function 
of radtatt.on q1,1al1ty were ·studied. 
Computational and theoretical studies 
continued on the conformational and 

. structural changes tn.btomolecules 
produced by lontztng;radlatlon. A 
corre.latton be\ween these changes and · 
ultiNte biol()glcal effects was 
Investigated. 

·' 

.\ 
FY 1995 

--� -� --� --� ------------- �------- �- �----

Funding In the amount of $621,000 and 
$31,000 has been transferred to the 
SBIR program and the STTR program, 
respectively. · 

$ 31,794 

Research assoclated.wlth understanding 
the structure of btomolecules such as 
DNA· and proteins and the structural 
change under the I nfluence of lonlzlng
.radtatton will be enhanced, Emphasis 
wtll be placed on detenmtnlng the 
relationship of thes� Initial . 
structural changes to the biological 
activity. Phenomenological and 
mechanis tic models for. 
I nterpolating/extrapolating the . 
biological effects at ··all levels -of 

·organization such as molecular,� 
cellular, organ, etc.; wil l  be 
emphasized. Study cif spatial and 

·tempor�l dlstrt�utlon of Initial 
phys leal spec tes such as 'ton tzat tons 
and exc ttat Ions In blo loglc;ally 
relevant media will continue. These 
studies will .be further extended -to 
determine the' dlstrlbut I on of chemica r 
species In the natural �nvtronment of 
the cell. · 

FY 1996 . , . . 
----.----.----------... ------------------ -· 

·Funding tn the amount of $650;ooo·and 
$49,000 has beim transferred to the 
SBIR program·and .the-STTR program, 
respectIvely. · . .  

$ 32,500 

·Invest \gat ton of bas tc phys tea 1 and 
chemical processes Initiated by 
Interaction of Ionizing radlatton·wlth 
matter will be phased out,' as will 

· 

tesearch on characterization of the 
spatial and temporal distributions of 

·various radiation Induced physical and 
chemical species. Understanding of th8 
structure of blomolecules such as DNA, 
proteIns, and tbe structure 1 change . . 
under.�hQ.Influence of· radiation will 

·be Investigated. Application of basic 
phys lea 1 and chemica 1 process 
tnformatton·wtll be used for the 
development of b lophys teal and 
b tochellltca 1 IIIQde 1s for use tn 
quan� tfytng �adtatton rtsk. · 



Ill.' Health Effects (Cont 'd): 

Progra111 Activity. 

Radiological and
·chemlcal Physics 
_(Cont 'd) 

' . 

. FY 1994 

Fundamental mechanisms Involved In 
energy transfer processes In 
blomolecules "ere·tnvestlgated to 
provide a clear identification of 
various energy transfer pathways. The 
effect of these various energy transfer 
pathways on the resulting changes In· 
blomolecules and model liquids were 
Investigated. These studies.coupled 
with descr1ptlon of. Initial physical 

·and chemical eve,nts should provide a · 

sound scientific basts for relating 
initial damage to the ultimate �alth' 
effects such as cancer. · 

Funding In the amount of $71,000·and 
$2,000 has been transferred to the SBIR 
program and the STTR program, 
respectively. 

$'4,726. 

' i' 

FY 1�95 
- ... _...,_------------·-------------- ... -------

. . 

·Research on fundamental energy transfer 
·mechanisms and pathways ·In biomolecules 
will cont lnue in order to study the 
changes ·tn the biological effects at 
the cellular and molecular level. When· 
coupled with the:results of basic 
research ·on the primary physical 

·mechanisms of radiation interaction· .. 
with biological systems,·. these. studies 
will provide a firmer basis for. 
relating Initial damage processes to 
the resultant blologl_cal effects. 

Funding In the amount of $102,000 and. 
$5,000 has been budgeted for the SB.JR · 
program and· the STTR program, 
respect tve ly. . 

$ 5,127 
. . ·. 

FYI99� 
------------------------·------�-------

Energy transfer pathways and mechanisms 
·of ·energy tran:;fer :In IIIOdel 

· 

biomolec�les will �d phased �ut. 

Funding In the ·amount of $12,000 and 
$1,000 has been budgeted for the SBIR.· 
program and the SHR progra111, 
respectively. 

. $ 592. 
------------------------�--------------------�-�--------------------��-�------------------------------------------------------�----------------

Health Effects · 
$ 36,983 

. ' ' 

$36,921 
--.--------------------·-----�-------.:.-----�-------------"":··--------------------�---:·-------.-�------------:----·-----------..;.:; ______ .. �--------:---··----op·--

.··· 
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I. Preface: Genera 1 L tfe Scte.nces · 

. D£PARTMENT OF ENERGY . 
FY 1996 CONGRESS JON�- BUDGET REQ\JESl 

ENERGY . SUPPLY, RESEARCH AND oEVELOPMENJ. 
· (do l)ars · In thousands) 

KEY ACTIVITY S�Y 

.. BIOlOGICAL AND ENV.IRONHENTAL RESE�C.H . 

The Genera 1. Life Sciences research subprogram has two major :goals: ( 1) to develop fu'ndamenta 1 blo lciglca 1 lnfonliatfon and technologle$· that can be' 
applied In studies .of energy-related health effects and (2) to develop and utlltze unique DOE resciuli:es and facll!t'h!s· In ttfftPOrt ofDepartlaental 
and nat�onal goals In the areas of blotech!1ology and bt0111edtcal science, energy \JSe and production; and waste cleanup • .  The�e goals are 
acc�ltshed through an lntt!rdfsclpltnary program of high-quality, baSic and applied, ,peer-reviewed rt�search and tectmology· develppl!ent •. 
Research ts. conducted In the areas of 11110lecular and cellular blolog>;. the hi.IMn geo01118, and structural biology, 

' ; 

General Life Sciences research Is clos�ly lntegrat�d with the He�lth Effects research program.thro�gh· Its support of Molecular· and cellular . 
biology research to lde11tlfy and �haracterlze genes Involved. In the repair of damage to DNA and to·understand IIII!Chanlsms that control the cell 
cycle. This Information Is useful In efforts-to estimate Individual hliMn health risk from radiation .or chemical exposure ·by helping to .l�ntlfy. 
biological factors that �termlne an lndlvldual'.s �esponslveness and susceptibility to these agents. This lnfonnatlon Is also ll�portant In' . · 
research to understand fundamenta l .mechan Isms of long-term he� lth effects such as the development of cancer. Technp logy ·developed· .In this · 
program.-· such as that used to detect and I dent lfy altered chroinosOII!es cannon ly found In lndlv ldua 1� .exposed to toxicants, who have cancer,· or one 
of several different genetic diseases, Is· also being 'used In support of the Health Effects· research program arid Is betng transferred to the 
broader research .• medical, and conmerctal blotechn!)logy conmunltles. · · · · · · •: 

.• .  , 

The General Life Sc tences research: program also supports the development and •PP 11cat to n .of new techno log tes for !NPPII'\9 and sequenc l �g the 
entire human genome; I.e., the DNA foUnd ·In a typical human cell. lri addition to the fundamental lnformatlon·pr_ovlded by this research In . 
s�pport of the Health Effects research program, the technologies, databases, and biological resources belng_�developed by the human genome project 
will have and are having an enormous Impact on a wid� variety of biotechnology-related Industries and research Including medicine and health 

·. care, agriculture, energy production, waste.control, and �nvlronmental clean-up. An Important. new research progralll·that was possible. as. a result 
of technological developments tn·the human genome program Is t� microbial g�nome program to characterize the genomes and proteins of_ 
envlronmentally.and Industrially lmportant.mlcroorgimlsms. 'This program will develop ·DNA sequence .and mapping lnfonilatlon In lllcrobes with 
significance for energy production, envlro111118ntal bloremedlatton, and Industrial applications and has great potential tQ have a apbstantlal 
economic 'Impact ... 
Another unique aspeot of t"" General Life Sciences program Is Its development and support of DOE natlooa·l user: fac.llltles for the detenntnatton 
of biological structure. Current and developing structural biology user facilities at DOE .laboratories are Increasingly hilportant In the 
national effort to elucidate the· structure of' key biological molecules and.to relate their molecular

. 
structure to their function. Such an 

understanding Is critical to advancing the biotechnology missions of. the Departme�t ,In applicat-Ions ,ranging from energy productlo.n from �IP�Mss 
to environmental remediation to 11\J)rovlllQ hUIIIiln health through design and production. of 'designer drugs': with much greater effectiveness or 
specificity of action, DOE has a special responsibility In structural.blology for providing the national sclentlflc.corniluntty with cutting edge 
faCill t les, such as !!Ynchrotrons and neutron beam sources needed to conduct structure/funct ton 11esearch. . The. recently comp le�ed 1-2 GeV Advanced 
L19ht Source (ALS) and. the new Synchrotron Radiation Source at ANL will provide unique capabtHttes for structural biology experiments In 
addition to those already supported by DOE. ·rundlng Is requested In supptirt of the operation of user stations for structural biology at these 
facilities and·to ensure the training of a ne\'f generation of biologists In thb. rapidly evolving field. · · · · · ,.. . . . . . . 

A contlnulng.and'expandlng thrust that links structural biology and human genome research fs the l!q)hasis In Biolnfora�at.lon Infrastructure, to be 
dev� loped In FY 1995, that addresses the need to support the life sc lences with In format I on databases re.lated to the· structure and seque nce of 
biological mdlecules.· ·Structural biology 4nd g'enome research create vast amounts of Information and require analytical resources that are 
unique, Including ni!W computer soft'.fare, approaches to so.lvlng complex problems, and Interconnected da\a resources, tp prpvlde c_ructa-1 bridges 

4?.6. 
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i. General �ife Sciences (Cont'd) •I 

. ,�· . . . . 
across the research areas for the efficient prediction of the .structure and function of biological·molecules; One aspect of this. infrastructure·' 
wi 11 be expanded �n FY .1996 ·thrciUgh the deve l()JRent of a c�utat iona 1 bio log� program.. This progra���·wi 11 cut .across $eYera 1 BER ·prograiiS and . 
link reseilrch results fr0111 these and olher research programs through the use of c011puter science and in format ion techno logy. A key goa 1 ·for the 

· computational blology progra. is to provide the basic understanding and infrastructure ·needed to predict the functions of. biological 110lecules • .  
Predict lng the �unct i�s of, bio log,ca lm lecu les wi 11 ass is� ,tn tile app Heat ion of blotechno logy to. diverse areas of nat lona 1 need. 

.·
. 

II. A. S1.111111ary Table: Genera 1 lt fe Sc lences 

Pro9ram Activity . . . 
---------------�-------�---------------�---------

Structura 1 Biology, • . •  , . • • . .  ,. • . .  � .... . .. . . . ..... ,. ·. 

·Molecular Blo.logy . . . . • •• . • . . • . .... • . . . .  , • .  : . . . • • . 
Cellular Biology • • • . • • ; . . • .. • . · . . • . . . . . . , • • . • . • ... 
Gentlll8 .. . . · . . . . . .. , . . . . . . . .  , ·  . . ... . . . . . .. ... � ....... . 

Total', General ltfe_ Sclenees 

n· 1994 
Adjusted 

$ 17,366 . ·  

12,705 
6,466 

I 
61,21� 

�----------

s . 97,752 
:�•·=·-====·� 

' 

11. B. laboratory and Facility �undtng Table: General' life Sciences 

Ames lab . .. . • ........ . ... . . .. .- .... � ........... ; .. 
Argonne N•tlonal lab (East) .. ; .. . . . . . . . .  ; .. -... . .. 
Brookhaven Nat lona 1 lab ......... : ; .. : . . . . . . . . . .  . 

·lab of Radiobiology .and Envlro�ntal Health • . • •  
lawrence. Berke ley lab , . . . . . . • . . . . . . . . . .  : . . • . . . . .  · 
lawrence llver110re Nat lona l Lab . :. ; . . . . . . . . . • .  , . 
los Ala.os National Laboratory . • . ..... . • . . . . • . •.. 

Oak Ridge Institute .for Science a..·.Educatlon .·. � .. 
Oak R ldge Nat lol'!a 1 Lab ............... ; . ... . . .... . 

Pacific Northwest l�b ......................... . . 
Stanford Synchrotron Radiatlonl.ab . . . . . . . . . . • . .  ; 
A 11 Other • • • . . . .  , . . . • • • .......... ; . . . . . . · . . . . . . • .  

·Total, General llf� Sciences 

$. 237 
5,327 
9,01� 
1,553 

12,906 
11,515 
14,475 

1,339 
7,985. 
1,135. 

.. 982 
31,286 

··$, 97,752 

427 

FY 1995 
Adjusted 

$ 19,245 
12,949 

7,5�6 
69,114 

---------�-

$ 108,894 
....•...... 

$ 269 
4',831 
9,394 
1,215 

14,000 
.11.763' . 
13,802 

1,327 
7,964 .. 
l ,331 
1,247 

. 41 '751· 
�--·-------

$·_ 108,894 
••=•=-••ail:az 

FY 1996 
Request 

--- .. �-�----

$ 22;357 
13,080 

8,16$� 
70,045 

-----------
.$. 113,647 
••••••••••• 

$ 269 
. 5,472 

8·,997 . 
560 

·14; 710. 
11,873. 

' 13,439 
.1.296 
. 7,634 . 
. 1-,261 

1,650 
. 46,426 

--------"'!"--

$ .. . 113,647 
·========== 

$ Change 

$ 3';112 
131 
639 

. 871 

$ 4,7� 

$ 0 .. 
641 

-397 
-655 
770 
110 

-363 
-31 

-330. 
: -70 

'403 
4,675 

-----------

,$ 4,7� 
-��=••ma••� 

·· . 



111. Activity �strlpttons: (lleW ·u In thousands of dollars)· 
·' 

, ·  

Progr• Act tv tty FY 199� ·n 1995 
- . 

-�--�----�--------·· --------------------------�·-----------
. . . . . 

-----------�-----�--------------------� 

General Life 
Sciences .. 

Structural Biology Continued to·support user stations for 
structural biology �t major DOE 
facilities such as Nat·lonal·Sychrotron 
Light .Source, Stanford Synchrotron 
Radiation laboratory, and High Flux 
Beam Reactor; Provided some funds for 
staffing user•statl�ns for x-ray 
microscopy at the AlS at lBl; these
microscopes came on. line at the end of 
FY 1994. 

Continue to support operation of 
beamltnes for structural biology at DOE 
national facilities. Begin operation 
of new beainJ lne for spectroscopy at the 
ALS at LBL and new multipurpose _.· 

beamltne· at SSRL, both of which should 
be ready for initial testing durtng 
FY 1995. 

. . 

Supported Initial staffing for user Continue research' Into Instrumentation· 
servlce.groups for x-ray· .. . ·and techniques for utHizatlon of the · 
crystallography and spectroscop)' at the Synchrotrcm Radlat lon .·source at ANL. 
GeV and x-ray crystallography at the Support staffing ·of. a Macromolecular .. 
ALS Synchrotron Radiation Source at Structural Database to maintain It 
ANL. Cont tnued research on ·new detector fully current wl th flow of submitted 
concepts to enable full utilization of structures. 
new generation of ·light sources. 

Maintained structur11l biology research 
on important macromolecules. Continued 
to focus on f.tne structure of chromatin 
and expanded -study of structures of 
membranes. Developed Interdisciplinary 
centers .. which _combine s�ructura 1 
biology, chem"lstry, computational . .  
sciences, and molecular biology for 
cutting edge research In biotechnology 
making use of particularly-strong 
opportunities offered by DOE 
laboratories for. development of such 
centers. · 

Contjnue research Into relationship of 
structure and-function of biologically 
Important macromolecules. Emphas tze 
application. of multiple dlsclpllnes.to 
lJolutton·of problems In biotechnology 
and.envlronmental science. Seek new 

·Ins-Ight Into design of structures to 
perform desired functions, such as. 
enzymes modified to synthesize or 
cons!JI'Il8 a _specific compound (for · 

example, to detoxify a hazardous. 
waste). · · 

FY 1996 
-----------------------�----�---------- · 

Continue to �lipPort operatl�n of . 
beamlfnes for·structural biology at DOE. 
national facilities .. Continue 
operatlbn of new beamllnes for 
_spectroscopy and -crystallography at the 
Advanced light Source at·LBL and the 
n�w mu lt-lpurp!)se beam line a� SSRL. 

Initiate operation of Structural, 
Biology Center at the ·Synchrotron· 
Radiation Source at ANL. Continue 
support of.HacrQmOleeular Structure 

. Da�abase jointly with 'other federal 
agencies. · · · 

-Continue research Into relationship-of 
structure and funct ton of blo.loglcally 

· Important macromolecules. App Jy 
mu lt tp le dlsclp lines to so lutlon of 

. problems In blotechhology and 
environmental science. Seek new 

. Insight into structure-function 
relationships·; ·such as enzymes modified 
to enhance b.toremedlat ton (for exatnp le, 
·to detox lfy ,a hazardous waste). 



Ill. Genera.lllfe Sciences (Cont'd): 

Program Activity 

·Structural Blolggy 
(Cont'd) 

·fY 1994 
. ---------------------------------------

Continued to design at these centers 
new classes of novel blomolecular 
structures for use In diagnostic and. 
therapeutic applications, and In 
research thai relates function to. 
molecular structure. Supported the 
Protein Databank at BNL, an 
International resource containing-three 
dimensional coordinates of biological 
macromo i'ecu les. · · 

No activity. 

Ho activity. 

·No actlvl_ty. 

$ i7,366' 

FY 1�95 
-----------------�----�----------------

Expand·new studies employing 
·computational approaches to predict 

protein ·structures. . · · 

No activity. 

FY 1996 . 
------�---�--·--�----------------------

. Expa�d new studies employing · 
computatlonal approacheti.to predict 
protein, structures. 

Initiate cbmputatlonal biology program. 
F ac 11_1 tate development of data· . 
resources t.hat will permit linkage and 
Integrated analysis of genom!�. DNA. 
sequence, and structural biology dat.a: 
Foster developme�t of-computer softwar• 
and approaches to $Olvlng complex · 
proble.s that can be used to generate, 
store, and �nalyze structural biology 
d�ta. · 

Ho activity. .. Together with the gen0111e program, 

No isctivi�y. 

$ 19,245- .· 

'-

429 

· ensure that OHA sequence dat• and 
genomic data are captured ln·powerful 

· data structures ·that will enab 18 . · · 
. . ·different data resources .to be 

Interconnected for analysts and· 
subsequent prediction of molecular 
functIon. Implement bas lc 
computational blolc)gy research Into 
·powerful and. user-friendly tools for 
data analysts. 

Ensure tnt,ractton of BER prograiiiS with 
other agencies on the coordinated . 
deve l_opment of b to log tca.t lnformat ton 
resourcee. · · · 

$ 22,357· 

.· 

.· 
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Ill. General Ufe Sciences (Cont'd): 
.I 

FY 1995 ProgrM Act tvlty . FY 1996 ·FY 1994 · . . . . . .. -------------------- --------------------------------------- �-------------�----------------·------- ----- �------------�--------------------

Molecular Biology Continued efforts to .ap, clone, and · 
characterize luun DNA repa lr genes and 
other genes Involved In response to 
radiation and cheMical Insult. , 
Identified DNA sequepces·governlng. the · 
expression of DNA repaJr genes and. 
detenalne their chr0110s0111l 

· 

otgan'tzat ion tn the context of 
chra.osame .fine structure being 
e11tab»ehed by the tlu!Mn Ge� : 
ProgrM.. Used .811111 frag��ents of DHAs 
representing repair genes to isolate . 
and study; the repair enzyMs, their· 
Interactions,· and the-pathways that 
dete_naine how DNA cta.ege. ts f1Ked or 
repair�. Detenalned whether elevated 
expression Qf certain repair genes can 
protect cells against radiation inJury. 
Began ex•lnlng the degree of · 

·lntragena.i.c heterogeneity of repair In 
ht!mant and detenalne how this Is · , 

lledtated by specifiC? genes. Uttltzed 
new technologies to develop assays for 

· detect tng chn.oso.l cha.nges · 
.assoolated with spectftc genes (e.g.; 
cancer-taus lng genes or t..or 
suppressor genes) . .  

Utilize Isolated hu.an, animal, and 
111lcrobtal gimes Involved in DNA repair 
to Increase understanding of the role 
of DNA repair In protecting organisms 
fr0111 the effects of. exposure .to low 
levi! ls of tox !cants: In It late research 
using genetically altered •Ice. to 
characterize the role of DNA repair. . 
genes In deve loJl111811t and suscept tbtl tty 
to disease. 

Begtn.to use Isolated huMan and anl.al 
DNA repair genes and enzy...es to assess 
'lfarlabll tty fn repa tr MIOflg hunlan 
populatIons. Expand the m111ber of 
genes examined In research ust�g 
genetically altered •Ice· to 
characterize the role of DNA �epatr 
genes ·tn development and susceptibility. 
to disease. Expand efforts to 
charactert·ze .,c;haniSM regulating OHA 
repair to deter.��tne thlt assoc:tatlon 
between deftclencles In DNA repatr and . 

. · -Increased health risk. 

Used the proteins jdenttfted· fn these ·initiate research to understand Continue research to understand 
studies to develop .-rkers for exposure. funduental .achantSIIIS controllhig the fllnda.ental .achantSIIS. controll-Ing the 
and Increased sdnslttvtty to DNA · .cell cycle that regulates r!Onul .. cell cycle and alteratta,�s tn those 
daluglng agents. Continued studtei growth .. lntttate efforts to transfer .achantSIIS_ ttlat occur during the .. 
that develop .alec:ular probes arid use · tnfoniatton on OIIA repair to s�u41es develOf*lent of cancer. Expand effofts· 

·clfro.osa.al painting tec.hntques' to. . allied at . understandtng·lndlvldual to transfer Jnfo,.tton on DHA repair 
detect chra.os0111e cta.ege, In order, to .suscepttbtllty to energy rel,ted t9 studJes •.filled at understanding 

· · develop .are sensJttve blolpgtcal !Mterials. Continue efforts to l.ndlvtdual susceptlbt'11ty to energy 
���arkers of exposure and dostt for use In characterize .achanliia regulating· OHA" · related •tertals. 

· · 

hurlan eptdallologtcal studies. · repair to detenatne the association· 
between deflclericles 1n DNA repair and 
Increased. health risk, 



., 
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Ill. General life Sciences (Coot'd):. 

�����-�������----- -------------:.--��-����----------------

Molecular 8 lo logy 
(Cont:d) 

Cellular Biology 

Further developed "the technique-of 
chromosome paint lng, the use of . 
fluorescent-tagged probes which . 
hybridize to·speclflc regions of a 
chromosome's DNA, for use ln-�tectlng 
chronosame daMage. 

.Oeveloped.new research 'using technblogy 
developed In the gen0111e program, to 
efficiently �haracter.IZ9-the 
funda���enta 1 blo l()gy aild genet lcs of 
Jildustrlally .l111p0rtant microorganisms. 

$ 12,7DS 

Cont tn�ed · study of tISsue and 
. organ-sPec: If lc cytbgen.et lc res�n�E�S .. 

Developed 111ethods for· tritegrat I on of 
both DNA c loile gene libraries and 
protein databases to provide a means 
for ldent·tfyt-ng expressed genes aild 

. gene products th<!!t appear In response 
to genetic stress (e.g.·, radiation or 

. chemical exposure) and qual)tlfy cell 
responses to ihe stress. It is · · 

l�ortant to detenalne what stress 
proteins do,- ·how' they are regulated, 
and the exposure levels ne<:essary for 
their lilductlon. · 

· No activit�. 

. . -----�----�------------------�------�--
�j:"y 1996 

�----------��-7�--------;�------------

continue the �velop!IIE!nt and use of . . Begin to automate' the use of ct,r-SOM 
chromosome pah1ttng probes and · painting probes. and 111ethodologles for 
methodo logles for. u�e In the detect ion · · detect.! on and charactertzat ion pf 
and .characterlzat ion of chromosomal · chi'OIIIOSoma 1 clantage -ln. la11Je 
damage. · · pop'u latIons. . · · . 

. . . . 
initiate research

. 
to study the genomes 

and specific prote\ns of Industrially . 
Important 111icroorgani's11S aild to · 

characterize fundamental·aspects·of 
their blo logy that have .lhdustrla 1 . 
applications. 

' 

$ 12,949 . •  

C�ntlnue research to Stl.ldY the
.genomes 

and specific proteins of Industrially 
Important •.lcroorganiSIIIS and to . 
character lze · fundallenta 1 ·aspects of 
their biology that have Industrial 
app Heat Ions. 

· 

$ 13,080 

Continue' the development·. and use ·o; neW C�lete,the developnie�t
-
-of c,Vtogenet tc

. 

cytogenetic technologies, e .. g., 
· . technc;alogles, e.g., chro1110s0118 · 

chrOIIIOsOille palnt.ing, to r;tetect and p�lntln� •. 
characterlze·thrcimosome damage. . . · .  .. 

holate and charac.tertze genes that. . 
regulate _ce 11 pro ltferat I on and begin .. 
examining •alterations In those genes · 

:that occur during ' carcinogenesis. 
.Isolate and characterize the specific 
. genes Induced at low levels of exposure . 
to radlat ton or chemicals and define · 
ttle min 11111111 exposure .. necessary for 
·their Induct ton. / 

· -

No actlv'tty; 

431. 

C0111p leta stud_ltts of. genes that J'egu late 
ce 11 pro llfel'at ton and that are Induced 
at low levels of exposure to radtailon 
or che.lcals. 1 .. · · 

:rntt.late studfes to develop an 
understanding of how 110lecular 
structure detennlnes the funct·lon of 
btomolecules.· Focus efforts·on·the' 
redesign of Microbial enzymes With an 
emphasis of .erlzy���es having SIJ!clflclty. 
for conta�alnants of l..,artance to the 
Oepartlllent "s waste ·s ltes. 
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1. GeneraJ Life Sciences (Cont' d): 

Pr'ogr�m Activity· 

Cellular B to logy 
(Cont'd) · 

Gen0111e 

FY 199� ' '  

N!J activity. 

. $ 6,466 

Maintained FV 1993 level of mapping and 
sequencing of'genetlcally active and· 
other .selected regions of the genome, 
In order to provide. new mapping 
landmarks .. Finished constructing 
phystca l maps of the chromosama lly 
a llgned DNA clones of severa 1 . · . , chromosomes. Expanded physical mapping 
activft les. ·Improved data ana lysis· 
algorithms' and data retrieval .software 
for mapping and sequencing data. 
Suppor,ted improvement of the Human . 
Genome Database for ·chromosome.mapplng 

·Information with facile Interface to 
sequence and �ther biological 

'databases. · l111proved automated and 
·robottzed manipulations required to. 

increase the efflc;lency and re.du�e .the 
cost of DNA cloning, mapping, and 
sequencing. Encouraged national 
laboratory-private sector Interactions 
and-technology transfer. Continued 
efforts to address ethical, legal, and 
social lssues .and enlphaslze educational 
activity. 

'· 

.I 

FY 1995 . . . 

·'I 
\. 

·n 199&. 
------�--------------------·----------- ---------�-------�--------------------� 

No. activity. 

$_7 ,526 

Begin to-develop and ·exploit advances 
made In �he ·Department'·s genome, . 
structural biology, and computational 
biology programs with an ·emphasis. on_ 
transfer of knowledge and .technology to 
both research and' C(llllperc Ia 1 

· · 
applications and in support of U.S. 
biotechnology Infrastructure. . . 

$ B,i65 

Maintain FY 199(1evel of · chroinosome Maintain FY 1995 level or' chromosome 
mapping and-development of Improved' . mapping and development of linproved . 
resources for mapping and·sequenclng. resources for. mapping ·and sequencing. 
Enhance completed chromosomal maps with Develop more high resolution- · . 
more deta.iled features.ln preparation· chromos�l ���&ps In preparation for DNA 
for DNA sequencing. Begin large scale · sequencing; Put more 'emp�sls on sc�le 
sequencing by progressive systems sequencing by progressive _systems · 

Integration, fr0111 automated sample Integration, fr0111 automated sample 
preparation to Interpretation of DNA preparation to Interpretation of·DNA 
sequenee_data .. Provide essential .. sequence data. Bring· revolutionary 
Improvements In· support lilg database sequenc lng methodo log les Into · 

. servIces and lnterpretat lve algor lthms. proof-of-concept trials.- 'lrilprove 
Ref lne correlatIons -of funct lona lly support of database services· and 
s lmtlar human and · RtOuse chromosoma 1 · . development of. lnterpretat lve 

· reg Ions; support lng future use of the algorithms. Refine corr' latIons of 
mouse .odel to aid lnterpretaiton of · · functionally similar human and mouse 
human sequence. Encourage national · chrOmosomal regions. Encourage and 
laboratory-pr lvate sector Interact Ions fac Ill tate nat iona 1 laboratory private 
and techno logy transfe·r. Continue· to sector ·lnter.act ions and techno logy · 

address 'ethical, legal and social transfer; .C11nttnue to address ethica·l; 
Issues and emphasize educational· legal arid social lssuEis and emphasize 
activities. educational activities, Interact on a 

broader seale with other' programs 
within and outside of-ER .. Maintain 
joint planning. and coordination of 
research with National Institutes pf 

.· Health and further ,develop and sponsor 
.joint .research Initiatives. 

. ' 

. .  • 
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Ill. General Ufe Sciences (Cont'd): 

Program A�tlvity 

Genome .(Conrd) 

FY 1994 FY 1995 
.:.-------- .. ------- P'----- ---·- -------- ... --- -------·-----------______ ,:. ___ -----------

Funding In the amount of $1,482,000 and ·Funding ln.the amount of $2,149,000 and 
$48,000 has been. transferred to the $10l·,OOO has been budgeted for the SBIR 

.SBIR program and the STTR program, program and the STTR program, 
respect lve ly. · respectively.. 

· 

$ 61,215. $ 69,174. 

···. 
FY 1996 

----·�-------------�-----------�-----·-

Fundl.ng·tn·the amaunt of $2,273,000 and 
$170,000 has be_en budgeted for the SBIR 
progr� and the ·STTR program, · 

. respectively. 

· s 1o,o45 

-----�------------------------------------------------------------------------------------------------------------�- �--------------------------. 
· Genera 1 L If a 

Sciences . · $ 9'7.,752 $ i08,894 · ·  · . $. 113,647 
--- ---------� -------.-----------;...: �·---- -----------�--- _._------------ -- � - ---------------------- ----- �- -----,;.-....... - --·- "'!'-·- ------- �---------�-------· 

·, 

. 433 
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1. Preface:. Medl�al Applications 

. : · . DEP�TMEIIT. OF' ENERGY. . 
FY 1996 COIIGRESSlOIIAL BUOGET'REQUEST 

ENERGY S�PLY, �ESEARCH AID DEVELOPMENT 
(do llaps In thousands) ·' 
.KEY ACTIVITY SIJIIARY 

BIOLOGICAL AND. ENVIRONMENTAl RESEARCH 

This res�arch progrlllll, mandated initially by �he At�lc Energy Act of 1946 to proinote the us� of radioactive materials arid r�diation for 111edical 
applications; has provided the scientific and technological fqundation for the establishne11t of Nuclear Medicine as a ���ajor clinical specialty. 
Researctl in radioisotope production, radiopl:lannaceutical chemistry, radioisotope hnaging .tnstrlllli!ntatlon togethet with investigation of a broad 
range of diagnost fc and therapeutic app llcations not only demonstrated and va llda�ed advaAeed diagnostic and ther.apeut ic capabi llty but also 1� 
to the estab llshllent of a vita 1 radlonuc lide production, radlophannaceut lea 1 development, and radionuc llde. fnstrtnentat I on industry·. Technology 
developed under this program provides-a non-invasive capab\llty for detection and localization of small'leslons, for quantitative 111easure�����nt·of 
dyna��lc organ function, and fo_r select lve radioisotope and .radlat ton therapy of cancer and has achieved a reduqt I on In 111edlca 1 coats through, for 
ex4111ple, avoidance of unnecessary· surgery. . . . , · . · · ... ' . _. · ,. . · 

. 
In recent years, the me�Hcal applicatlo�s program has beeo �efof'II!Ulatect to addres_s a broad range of clinical res�arch requirements._ The c�rrent 

· 
. program Includes six major areas: (1) research to develop new radioisotopes, (2) development and application .qf new radlcjphannaceutlca_ls, (3) .. 

instrumentation, .(4) c,linlcal feasibility, (5) exploration of new radiation therapy modalities, with emphasis on Boron Neutron Capture Ttlerapy, 
and (6) 1110lecular nuclear medicine to bring and apply'·molecular biology advances to address research needs ·in nuclear inedlcine. A new blanedical 
science and technology initiative Is planned for FY 1996 in partnership wlth·the Office of ECOilOIIIlC Compet'ltfveness of the ilepartllient of Energy's 
Office of Defense Programs: · , . . · · · .  · · . 

' 
·· 

· 
. . . J . . . : 

The radioisotope and radiophamicellt leal chemistry research prQgram develops and evaluates new radioisotopes -and .labeled Con!pOUilds for 
lnvestlgatfng-no�l and diseased organ function and thUs enhancing diagnosis and therapy. The Instrumentation progr�develops IMproved· 
���easurement Imaging technology to achieve higher spatial resolution and more accurate quantttation of organ physiology. The clinical feasibility .. 
effort extends the basic findings fr0111 the research laboratory toward_the Initial Investigation of their applicability In tunan·patljjnts. -
Radiation therapy research eKplores the application of new radioactive materials ·and radiation t�hnology as potential _radiation therapy 
methodologies. MOlecular nuclear �dlclne research will Include· Investigations of radlolabeled molecular probes for neurotranSMitter and· 
neuroreceptor studies, whl.le exploiting new molecular biolo�y approaches for labeling and Investigating blologlca·l function • .  
The DOE program.ln molecular nulcear.medictne.ls directed toward developnent.of advanced nuclear ���ed tcine technOlogy a�d-ln ttial·exploratfon of 
Its medical _ applicability .. It .c0111plt1118nts the National lnst'tttites of Health (NIH) research programs which are·110re strongly clinical and· d isease 
oriented. Advanced procedures and technologies developed under the DOE prdgrUI become the province of the 8IH when .larger scale phase Ill 
clinical trlal;s are warranted. · ' · 

The long range.goal of ttl&·advanced biiJIIedlcal science and technology·lnltlattve Is to develo� a� fac;IHtate the appllca't ion·.and transf�r .. �f . 
advanced highly efficient .adlcal technologles.and scientific advancements to cost-effect1v� cll�lcal applications for c�rclallzatlon. This 

· Initiative Is .hi response to the need within the United States for a more efflclent.and cost-e.ffectlve hearth care syste�� coupled with the·alm of 
·harnessing some of the unique scientific and technological capabilities that have been developed within the .defense and non-defense scientific 
coamunitles to accomplish that end·and'fo address.the mission needs of the Bioll)glcal and Env_ironinental Research pr!)Qrclill·of the Office of Energy 
Research and the Econcillic C0111petltlveness Progr:am of the Office of Defense PrQgrams . . 'fhe" DOE natlonaf laboratories· and off-site grantees offer 
11111ny-multldlsclpllnary t'esearch and development competencies .includlng biological, medical,_ chemical; and physics .research; coinputatlonat-·and 
material sciences, and engineering:· Collaborative opportunities with. the Advanced Research Projects Agency (ARPA) of the Depart�nt_ of· Defense 
are being discussed.. ' · 

Traditionally, tec�l99y devel�l)t·and research have bee� sponsored by DOE Defense prograniS �nd-Depart.i.ent of Oe�ense progriiiiS to Met 
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I. Medical Appltcations (C�t'd) . . - - ·  . 
. . . .•1 • -· · .  . . 

. . . . • . 
spec.lflc •lsslons while other research has been supported by no�-defense programs and agencies under the· aegis of quite dlffer�nt progra� 

. Missions. It Is the potential blending of various COIIIIIUnltles. that holds great pr0111ise of .aking trl!llll!ndous contributions to the develo,.ent of 
new and highly Innovative .edt·cal technologies of the future. This can only be accOIIIPllshed by c011111erciallzatt on through U.S.· Industry, ·· ·· . 
therefore, techno logy transfe_r ·to· the private sector Is the iJ!IPOrtant "{Ina t stage of tht.s endeavor. 

II. A. Su.Mary Table: Medical_ Applications· 

.· Progra. Act lvlty 
-----�---------------------------------�-��------
Radioisotope Develop.imt . . . . • ; • • . •  , ....... � ... .' • .  

Radiophai'IWlceut lea 1s . . . . . . · . • .  ·._, . . . ... . . . . . .. . . . . .  . 
lnstr...entat ton • . . . • . •.. . . .  , . . . . • . . . • . . . • . . . . . . . ... 

Cltnlca 1 feastbtllty • .  :: . . . . . . . . . . . . . . . . . . . . . . . . . 
Boron Neutron Capture Therapy . . . . • .  ; . . .  : • . . . . • . . .  

. Molecular Nuclear Medicine . . • . . . . • . • . . • .  :· ....... . 

Advanced Bla.edlcal Science and Technology., . • . . •  · 
Power Burst· Fact Hty . . . .  · . . . . . , . . . . . . • . . • . . . . . .  · • . .  
Congress tona 11y Directed Project_s . • • . • . .  , . . . . • .  ; . · 

Total, Medical Applications 

fY 1994 
Adjusted 

$ 3,113 

$ 

12,216 
3,519 

. 2,8.48 
8,915 
3,015 

0 
1,555 

14,695 

49,876 

II. B. Laboratory and Facility funding Table: Medical Applications · 

. Brookhaven Hat lona 1 lab . ; .-. . . . . . . . . . . .  ; : . . . .. .  . .  

Idaho Hatlooal Engineering Lab ... : . . . . . . . .  · . . . .  . .  

lawrence Berke ley Lab .... ; .. : . . . . . . . . .. . . . . . . . .  . 

Los Al�s National Laboratory • • .  , . . . • • • . . . . • • . •  

Oak Ridge Institute for Science I Education . • • . .  

Oak Ridge National lab .... .- . . . . .  ;. : . . . . . . . . . . .  . . 

A 11 !)ther . . . • . . . . . . • . . . . . . . • . . . . . . • • • • •• . . • . . . . •  

Total, Medical Applications 

8,946 
4,860 
2,6l9 

701 
"408 

1,171 
. 31,111 . 

$ 49,876 

fY 1995 
Adjusted 

-�-------.-� 

$ 1,638 
.1·3,227 

5,196 
2,191 
9,777 
5,003 

; . 0 
1,100 

10,000 
-----------
$ 48,132" 
••••••c=•z:u• 

9,260 
2,48Q 
2,392 

749 
314 

1,171 
31,766 

-----------
$ 48,132 
azaaa�===:a• 
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fY .1996 
Request $Change 

------ ----- -------- ---
$ -h256 $ -382 . 

10,598. -�.629 
6,516 1,320' 
2,122 -69 

. 9,461 -316 
5,947 944 

. 3,00j) 3,000 
0 -1,100 
0 ··10,000 

----------- -----------
$ 38,900 $ -9,232 
a=-••••••••• ••••••••••• 

10,267 . 1,007 
1,500 -980 
2�404 12 

744 -5 
317 3· 

1,132 · -39 
22,536 -9,230 

-----------· _______ .. ___ 
$ 38,900 $ -9,232 
·==:s:····=·· =i:a2allasaaaa 
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Ill. Acttv tty Oeser tpttons: (!lew 8A ·In thousands of do 11ars J 

Progr• Act ivit� 

�tea 1 App l teat tons· 

·. Radioisotope 
Deve·lopinent 

FY 1994 
--------�------�--�----------�---��----

Continued imProvements In yield,· . 
radlopurlty, and separation chemistry 
lor selected Isotopes Including 
.technettuill-99111 and scandlum-47, 

. copper-67, yttrhllll-90, and. 
samar IUIII-153nt for use In · 

. radtontilunotherapy. Research on 
. biomedical generator systems contl�ued 

. · to Increase yield and purity. 

Radtophanmaceuttcals 

Rhentum-188 and lndtun-191m generators 
was provided to collaborators for 
evaluations. Project definition phase 
'studies for a National Biomedical 
Tracer Facility were lnltl�ted. 

• $ 3,113 

Emphas I ted deve lopnl8nt of labeled 
compounds. whlch will enable the $tudy· 
of . fundame.ntal met abo lie arid . 
physiological processes tn both normal 
and disease states. These Include· 
radlolabeled monoclonal antibodies for 
both diagnosis and therapy and specific 

· .  � lgands for net�roreceptor populatIons 
.known to be altered In various disease 

·states; Rapid·, automated c�emlcal · 
synthesis procedures were developed to. 
label monoclonal antibodies with 
short-lived positron emitting Isotopes 
for early detect. ton of tumors. ·. 
Resear�h on the mechanism� of toxicity 
of drugs of abuse and to assess the 
metabolic and neurqchemlcal changes· 
associated with drug addiction and 
withdrawal was continued using a 
variety of positron label_ed drug -

.I 

FY 1995· FY 1996 
--------�-----------·------------�-----. ------�--------�----------�------------

. . . 

Efforts hi ·radioisotopes processing, Efforts. ln. optimizing target design, 
targetry and target chemiStry �111 . radloisot!)pe processing, puriflcat .lon 
continue to Improve .the purity, yl�ld and generator development for medically 
and specific activity of.radlotsotopes useful radioisotopes will continue . 

.for medical applications. Emphasis New target chemistry and research will 
�tll.be placed on radi«?nucllde . .' focus on high current 1111chlnes. 
generators which can be made readily .Emphasis will be placed on new· 
available fqr on�slte storage and radioisotope generat�for on-site 
production of radioisotopes for .· . storage, separation, and availability 
cllntcal.use. The accelerator, reactor of.radlolsotopes for 1118dlca1 use In a 
and generator produced radioisotopes clinical sett.tng .. 
lnbludtng technetlum-g9m, rhentum-188, 
copper-67, $amarlum-153, and yttrlum-90 
wt 11 be explored and evaluated for 
radio labeling of lnmunoconjugates, . 
monoo lona 1' ant I bodies ·and molecular 
probes. Project definition studies for 
a NattonalBtomedtcal Tracer FactHty' 
will continue . 

. ·. $ 1,638 $ 1,256 

Radtolabeling of biologically active · New organic synthe!IIS and genetic 
molecules Including pharmaceuticals, .englneert�g approaches will· be pursued 

·monoclonal antibodies against tumor to develop molecular probes of high and· 
associated antigens; and the drugs of selective target specificity;· , . 
substance abuse wl 1l rece lve cont lnued Radio labe lirig of new medic ina 1 agents 
emphasIs In radlopharmaoeut lea 1 . . and the. agents of s·ubstance abuse wt 1l 
developnl8nt for metabolic; diagnostic continue to receive emphasis. ·The new 
and therapy studies. Design and.. radiolabeled agents will be studied. for 
synthesis of radioactively labeled · diagnosis and therapy with special 
medicinal compounds, more c0111110nly.· focus on heart, brain, and cancer 
known·as radtopharmaceutlcals, .will be ·targeting. New radiopharmaceutical 
tont lnued to Improve target 11dvances .wlll.be applied to ·study the 
selectivity, specificity arid. biochemical targets, chemical 
loca ltzat ton propert tes In order. to metabo 118111, and radlopharmaceut lea 1 
study th� c�mcentratlon of '. .·conttn�attori at'the target site for 
radtopharmaceut lea ls In body organs by · ·effect lve dlagnos I-s-and Improved . 
Imaging with sensitive radiation therapy. Radiopharmaceutical research, 
detectors. The radiopharmaceutical In addition to the studtes of. cancer 
research will emphasize studies of detection and·treatment, an� brain and 

··cancer detection and treatment, brain heart metabolism, will al�o contribute 
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IlL �leal APPlication� . (Cont'd): 

P�ram .Acttvlty. rv 1994 
--------- ----------- --------�---------��----�--------------

Radlopha�ceutlcals ·compounds and neurotransmitters. 
(Cont'd) Copper-67 labeled porphyrin cilmpQunds 

were developed to detect cancer ce Hs 
In sputum samp Ms from patIents with 
early stage lung cancer. ·.These 

· compounds wer.e also evaluated for 
therapy. 

$ 12,216. 

.. 

FY:l995 ... 
---------------�-----------�-------�---

FY i9�6 ·. 
-·--·---------------------�--------�---

and heart metabo
.
l lsm, and will also to ttui dlagnosts al!d therapy of other 

contribute to the diagnosis arid .therapy organs. · · · 

of.other organs dl�functlon'such as. . 
cardiopulmonary disease and·mental 

.disorders. 
· 

'· 

$ 13,227 $ 10,598 

lnstrumentat hm Emphas\s was placed on application of Research will be maintained on New technology for fabricating 

. , 

medical Imaging technology to·the study development of high resolution, photodlode detector arrays will be used. 
of disease states at the molecular functional lmaghig systems to enable· ·to assemble PET d'etector modules wlt,h . 
leve 1. Development of high resolutIon., · non-lnvas lv.e study .of. both norma 1 and very low electron lc noise. ·.The 
high sehsltlvlty, and high speed · 

. abn,o�l physiology and metabolism at ·technology will be. transferred to a 
Post�ron Emission Tomography (PET) the molecular. level.· Emphasis will be U.S. mahufacturer. To overcome the· 

. syst-ems wjs continued with two �ew· · pla.ced on quantitative measurement of .limitation of existing scll!tlllatlon 
. systems under, development. New · ·neurotransmitter, neuroreceptor and . dete�tors for PET, .a systemat lc search 

scintillation crystals such as lead rj!uptake .sites as related' to diagnosis 'of promtslng crystals will be lllade In 
sulfate and cerlt111 doped rare earth and therapy· of brain disease. collaboration with theoreticians to 
compounds was evaluated: SPECT Imaging· Evaluation of a three dimensional PET . 'guide the :sl!arch. Substantial . . · · 

·Is widely utlll,zed ht cl\nlcal . system for pediatric b�atn studies will · hnprovements In ·:Jpattal resolutton · ancf · · 
·app Heat Ions· lind development of systems be completed. New conoepts for PET senstt tv tty are -ant tc lpated. High . 

· with Improved reso lut ton and detector systems 'with substant ta.L ·reso lut ton PET systems will be ·used . to 
sens It tv tty was tntt Ia ted. Des tgn of. IIIIProvenients In spatIal and tempora 1 I dent tfy arid quant.tfy ���easure specific 
lnstr111111ntat ton for true reso·lut ton wl 11 be evaluated. Advanced receptor s.ttes· In �the brain for· 
three-dimensional (3-D) PET Imaging was Image .reconetructton a.lgorlthms whh:h neurological studies. 
completed and eva luat tons started.' New · Improve spatIa 1 reso lut ton and minimize 
Image reconstructl!)n algorithms for 3-D artifacts wt�l be developed. . 
representation were completed as well _Development of Instrumentation for . 
as algorithms for quantitative ·application of synchrotron x-rays to 
vo lumetrlc calcu lat tons of metabo lie coronary studies, computed tomography 
processes • .  A synchrotron.: based x-ray and rad.lot�rapy _will be enhanc�; 
computed tomography fac lllty to Image 
tumors and atherosclerotic plaques.ln· 
the major arteries of the head and neck 
was developed. 

.$ 3,519 $ 5,196 

4�7 
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Ill. Medical ApPlications (Con��d): · 
•, 

FY 1994 
-----.. ------.-----... --�------------------

.I 

FY 1995 
---------------�-----------------------• 0 

. . . . n· 1996 
------�--·----------.-------------.L----·-� 

.. . . . 

Clln�cal-Feaslbllity Continued neurological studies at 
national laboratories and university 
medical centers to define -the molecular. 
basis of .. psychlatrlc disorders using 
quantitative PET studies of 
neuroreceptor sites. Initiated 

Positron ,emission t01110graphy wt
'
tl be .·The radioisotope,. radlophanmaceutlcal, · 

BOron Neutron 
Capture Therapy 

clinical studies with tin-117m · 
Diethylene Tet'ra-amlne Penta-acet lc · 

. Add (DPTA), a chelatlng agent for ·. 
·palliative treatment of bOne·palo .-In 

bre�st and prostate cancer patientS·. 

$ 2,848 . . 

exploited for neuroreceptor/transmltter and monoclonal.antlbddy agents with 
studies of .. braln function lnv�lvlng · promlshl!{ preJfmlnary biological· 
dopamine and serotonin In psychiatric ,resUlts· thtough animal screening data 
disorders. Evaluation of the will be f�rtl1er dt!veloped· to study the 
tungsten-188/ rhen lum-188 generator for c lin leal potent tal In h!IMns .and for 
.. lnmunoconjugate radio labe 11119 to target- techno logy .transfer. 
tt1110rs and the tIn: 117m DTPA pa lllat lve 
treatment of' bone pa t"n' In breast and 
pro.state cancer j,at Ients. will be 
continued. 

s· 2,191 · $ 2,122 

0-, 0 ' 

I • • 

Phase I clinical tests of· Emphosls will be placed on the A strong emphasts·wt.ll be placed' on · 
boronophenylalanlne (BPA) continued and developme�t of new boron containing · conducting human clinicAl. trials, · . 
test,s of boron su.lfhyd{'yl (BSH) wer' . compQ�nds lncludlng· porophyrlns, ·closely coordlnated.wlth the·Food a� · 

Initiated, Research on a variety' o.f nuc:;leosldes, 11pos01118S.and monoelonal ·ot'ug"Athlnlstratlon, to demonstrate 
boron compounds w1th·lmproved antibodies, .with IMproved 

· 

.application-to the treat�nt of brain· 
loc:allzatlon In tlimor tissue continued; blodtstrlbutlon and phanilacoklnetlc t11110rs, such as glioblastoma and 

·Accelerator neutron sources were properties • . Reactor neutron facilities �lanoma.· It I$ anticipated that the,· .. · 

·evaluated as a inore pract lea 1, cheaper for anlnia 1 and lunan pat lent studies ·compc)und� boronphenylalanlne will 
· ·  alternative. to fission reactors. will be upgraded. Development of ·advance to Phase II clinical trials 

!. 

• •  0 

accelerator neutron sources ·wtll be using the Massachusetts ·lnstl.tute of. 
continued. 'Initial cltnlcal studies of Technology reactor, ·and the fructose .. 
boronophenylal�n'tne toxicology will derivative of thts compound will enter 
continue and studies of efficacy ln. Phase II _trials at the upgraded 
treatment of gllema multtfonma w!ll be Brookhaven Medical Research Reactor. 
planned. This will be .a .coml:ll.ned phase In addition, Phase·J cllnJcal trials on 
I arid II clinical trial that lnv�lves the compound sodium �rocaptate will .be 
both the drug and neutron radlatl_on. continued. New facllltle!l and 

�38 

· personnel for the compassionate 
treat�nt of cancer patients will also 
be provided. In add it ton, a core 
research" program w�ll be �lntalned to 
develop new boron�l�beled cOapounds, 
Improved neutron beam resources, and . 
accurate radiation dosimetry 
measur�nts·for treatment planning; 

· · T rar'l'sfer of the techno logy to gen .era 1 
medical practice will be facilitated 
through ass I stance to· others In the . 
preparation and.evaluatlon of neutron 



Ill . . Hed lea 1 App Heat Ions ( Cont • d) : · 

Progra. Acttvtty FY 1994· . . -------------------- -�------�----------------�-------------

Boron Neutron 
Capture Therapy 
(Cont'd) 

Molecular Nuclear 
Medicine 

· . 

. '$ 8,915 

· Research In nuclear medicine based on 
advances In molecular and structural 
biology continued Including design, 
synthesIs, and app llcat ton of. new 
radlolabeled compounds for 
neurotransmlttal and neuroreceptor 
studies, high resolution Imaging 
teehnology, and applications to disease 
associated target studl_es: · · 

· 

. ,·· ·. 

. I 
FY 1995 FY 199.6 

--- ------------------------------------. . .  -- ... - �- ----- ... ,: .: :----- .... .;.--� -- ---�- -- -- --�--
' . 

sources and In developMent of �reat.ent 

$ �.777 

· . p lann tng cOI!'Puter codes� · · 

$ 9,461 ' \ · 

Molecular nuclear medicine research ·Holecular''nuclear medicine w.tll.supply 
·will exploit the .most current molecular. new biotechnologies and highly 

biology, biotechnology and nuclear sens.ltlve hnagtng approaches to study 
medicine techniques .to develop . . ·molecular biology In vivo .. · HeW 
Innovative radlolabeled molecular and Innovative radlolabeled molecular, 
genet lc· probes of high epee I ftc tty; to · metabo lie and genet tc markers wl ll be· 
study the llleChanlsm-of macromolecular developed to study.receptor population,. 
Interactions underlying no�l genetic, receptor signaling, cell cOII'IIIUnlca'tlon 
cellular and phys to log lea 1 processes; and· gene express ion In nonna 1 and · . 
and to·deteot, ·localize and, - disease states. Molecular nuclear 
potentially ameliorate, .macromolecular, medicine will ·focus on characterizing 

·cellular and systemic pathologies with the defects of the disease at molecular 
much greater selectivity ... Current and cellular. levels and designing new 
emphasis will be on nucleic acid,· molecular medicine therapies. Emphasis 
peptide, and genetically engineered will continue on nucleic acid, peptide, 
protein and antibody probes to study and genetically engineered' protein and 
neuroreceptors and neurotransmitters antibody probes to study neuroreceptors 
regulating bratn.functlori and to study and neurotrai'ISIIIItters regulating brain 
cancer c!! 11 surf ace, receptors (or 'tumor : functIon and- to study· t11110r receptors · 
·loca.llzat ion and targeting. and t11110r repeptor. target lng. 

$ 5,003 $ 5,947 
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IIi. Medical Applications (Cont'd): · 

-----------�----��--

Advanced 81omed1ca 1 
Science and 

· Techno logy 

No activity • .. · 

·' 
FY 1994 FY 1995 

---------------------------------------

No ah tvlty. 

$ 0 $ 0 

FV '1996 
--�---�------------�-----------4·------

. . . 
Emphasis w111.be given to developing .. 
and app1y1ng ·m1crosensors, laser 
technologies and high resolution 
portable Imaging devices; Improving 
computatlona 1 ·aha lysis of .Imaging data; 
and developing patient data and 
information networks. This will be 
accomplished by applying the unique 
capabilities of the Depart�nt's Energy 
Research·and Defense laboratories· in 
'cooperation with other federal programs 
and in collaboration with universities 
and the private sector. · 

·s 3,\loo 

Power Burst Facility .Initiated preparation· for· Continue preparation for D&D of PDF. No activity.··· 

Congressionally 
Directed Projects 

decont111111nat ion · and deconniss iohing of. 
the Power Burst Fac11ity at INEL. · 

$.1,555 $ 1,100 

Congress tonally directed projects were. Congress 1ona lly directed ·projects wl 11 No' act tv lty.: 
.conducted.·.· · · . · be conducted. · · 

. . 

Funding In the amount of $716,000 and 
$24,000 has·been.transferred to the 
SBIR program and SUR program, 

Funding In the. amount of $855,000 and ·funding in the amount'�f $778,000 and 
· $43,000 has been budgeted for the.SBIR $58,000 has .been budgeted for the SBIR 
.program and STTR program; respectively. program and STTR pr.ogram, respectively. 

respectively. 
· 

$ 14,695 $ 10,000 

1 

$ 0 . 

---------------------��--�--------------------��------�------------------------------�----�--------------------------�---;·---------�---------· 

Medical Applications · 
. $ 49,876 ·$ 38,900 $ 48,132 

---�-----------------�--------·---------�-�---------�------------------------------------------�----------�-�--------�-�--�--�--�-�---------�--
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I. Preface: Carbon Dtoxtde Research 

DEPARTMENT of ENERGY 
FY 1996 CON�ESSIONAL BUDGET REQUEST 

ENERGY SUPPLY, RESEARtH AND DEVELOPMENT 
(dollars tn. thousands) 

KEY ACTIVITY SUMMARY 

BIOLOGICAL AND ENVIRONMENTAL RESEARCH 

· T�e link-betwe.en carbon dtoxtde'�nd global warming has Important tlilpacts on energy policy; economic development, and. International affairs. 
Addt t tona 1 f.wl(ls are requested tn FY 1996 to accelerate .g loba 1 warming researc.h as part of the Un t ted. States G loba 1 Change Research progra�� 
(US/GCRP). Emphasis ts placed on experimental studies of the. cloud-climate feedback, on tnnovttttve hardware-:-sot:tware appHcattons to advanced 
climate models, and on the Impacts and mtttgatton of -global'envtronmental change. The program Includes a 11ht of extra and tntraRII.Iral research 
selected competitively vta outstdfJ expert peer review. In the·core program, the carbon cycle research wtll address fluxes of Carbon Dioxide 
(C02) between atmosphere, biosphere and land and ocean surfaces, and of cyc11.ng of carbon wtthtn the terrestrial biosphere and the oceans. This 
understanding . Is required for predicting atmospheric C02 change due to foss.tl fuel use and deforestation, and for estt���atlng sinks for excess CQ2 
generated t;y foss t1 fue 1. 'Products from this research Include mechen ISIIS for sequester lng carbon as a means for stab I Hzlng ·atmospheric C02. By 
mtttgattng atmsphertc greenhouse gas Increases and associated climate change. this research provides vltal_lnfo�tlon for. assessments of. future 
SUSTAINABLE DEVELOPMENT a·nd envlronmenta.l•protectlon. The.core program also develops and. tests IIIOdels that predict .the global and regional· 
c llmate change Induced by lncreas lng atmospher Ia concentrat ton's of C02 and other greenhouse gases. Thts Inc ludei md81tng c 1t'1111te changl!l, .wt th 
emphasis on the coupled cll���ate system of the atmosphere, Oc:ean and cryosphere .. A key· ele��ent ts suppor.t of the P.rOgrlll for Cllnlate Hodel and 
Diagnosis and lnterc�artson which engages virtually every cll���ate modeling-group ln

.
the world • .  The· CORE program Is being enhanced to address 

global change IMpacts and core. research·assoctated wtt� SUSTAINABLE DEVELOPMENT. · · 
. . . .. . . . - � . ·' .· . . .. · , ' . ·Research on plant response to Increasing C02 concentrations contribute to environmental sustalnabtltty. EMphasis Is placed on· plant carbon 
metabolism to addre�s baste biological 1118Chantsms that affect dtrecttqn, rate and magnitude of C02 ftxatton by land ecosyst�·; Thts.research • 
contributes unique data for assessment of global change Impact on ecosystems and. contributes Important ·tnfon�etlon on sustainable envlron��antal 
qual.lty. . ' 
The Information and Integration acttvtty operates the ORNL Car.bon Dtoxtde Information Analysts Center Including Its operation as a World Data 
Center under the United Nations auspices. The Center conducts quality audits on global and regional data sets and illakes the data sets available 
to g loba 1 change researchers and po 1t cy makers. 

. . . . . . 

The Atmosphei'tc Radtat ton Measurement act tv tty (A�M) 
.
determl�es the radtat ton balance from the surface of the Earth' to the top. 

of the atmosphere 
and the atmospheric characteristic� responsible for thts balance, Improves the parameterization of the for���atlon and evolution of clouds ·In 
climate. models,. creates an experimental testbed for testing process models used tn general circulation II!Odels. (GCMs) and supports satelltte· · 
ground truth measurements. The research Involves a network of ground-based remote sensing Instruments as well as campaign studies using aircraft 
and tethered platforms. ·ARM. focuses on quant ttat tve 1 Inks between greenhouse gases. and ·c ltmate change and examines c ltmate feedbacks and energy 
fluxes tn the coupled land/a�mosphere/ocean system� The research. also examines atmospheric cycling and transformation of radtattvely and 
.chemically Important trace spec tes. · · · · 

The Canputer Hardware, Advanced Mathematics and Hodel Physics (CHAHMP) acttvtty accelerates and ·Improves prediction of the response of global and 
regional �ltmates to the Increasing atmosphert� · concentration of C02 and other greenhouse-gases. Developing advanc� climate models requires a 
better theoretical foundation for long term climate prediction and· computers ca'IJable of tncreastilg throughput by a factor of at least .• 0;000 over 
1990 era models, as well as mathematical formulattons�and softwa_re that use parallel proce�slng and Improved a.lgorl�hns. . 

The Oceans Research activity conduc_ts a globa-l �urvey of C02 In the ocean to Improve ocean circulation models used for cl'lma.te research. The 
research Involves Integrated laboratory, observational, and modeling studies to understand mixing, transport ·proces•es and carbon cycling In the 
ocean and the exchange of heat and carbon between t.he �ean and the atmosphere. The acttvtty ts focused on central questions concerning t� 
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1.· c_.rbori Oloxld8 Resea.rch _(Cont'd) 
·' . . 

rates of car� and heat transport in the'Qeean,_and cha�ges In the oceanic C02 reservoir. 

' 

The Q�fantltatlve Ll;.:s ·program was phased out In FY 1995. The_ research was _ deslgm!d at lnltl4tlon to be completed wtthln 5 years. The products 
·of the Quantitative links program contributed to Increased understa�dlng of cloud radiative-properties (now explored within ARM) and data 
analyses have fed Into the International assessments. · · 

The National lostit�te for Global EnvlronmentalChange (N iGEC) prov
.ldes support for resear�h thro�,rgh six regional academic centers on the hlgheltt 

• priority ar�as In OOE's Global Change Research, Including regional and global climate modeling, greenhouse gas sources·an� slnk11, and Impacts On 
·regional ecosystems of cl1111atlc and at1110spherlc changes; and the development of models and approaches for assessing the Integrated Impacts of and· 
responses to c ll��ate ·change . .  · . . . · · 

· · · 
· 

· Unmanned Aerospace Vehicles. (UAVs) wil l · be used .In support of the ARM' PrOlJram and other·process-orlented stud.les_ of envlro1111ental change. UAVs 
-Me-needed to extend the ARM e,-.ergy balance and· cloud data to regional scales and to Investigate processe_s not accessible by ground facilities. 

The. Integrated Au�ssment Research activity (previously· tltt"ed Ec�noiftlcs) will ex�and to respond to an Office of Science a� Technology Polley 
request for better links· between the natural sciences In the USGCRP and policy needs .. The Integrated. asses�nt.�ls will help evaluate . · 
benefits and costs of v,rtous poHcy alternatives as measured In a broad econc;nlcs context, Including par41118ters that cannot be converted to· 
dollars. Results from the research on technology Innovation and diffusion and greenhouse gas damage Indices sponaored by the progra• w'll be 
Integrated Into· the assesilment process. · 

· · · · · · · 

The Global Change Education activity will maintain the fellowship program that provides 4 �ars of tuition; fees, and suWort for: graduat� 
students and 2 year� of support for post-doctora 1 pos"lt Ions. Spec Ia 1 emphasis will also be g�ven to lnvo lvlng students II) ongoing research at 
national laboratories to achieve pract.lcal experience In the lllllltl-dlsclpllnary sciences of globa.l change. Such environmental education directly 
supports long-ten. needs for SUSTAINABLE DEVELOPMENT. Presently,· the Global Change Educational Program is supporting 26 postdoctoral fellows 
c0nductil'lg ref!earch at 21 different DOE; university, and other federal agency laboratories, .and the education and training of 52 graduate 
students at 31 different universities Including Historically Black Colleges and UniverSities. · · · · 

·II. A. Stllllllry Table:· Carbon Dioxide Research·. 

Program Actlv lty 
----------------------------·--------·-----�-----

Core . Progra• • .  � . . . . . . • • • . •.. . . • . . . . .  · . . •  .
' 
. . . . . , ; . . " ." 

�lnfoi"''Mtlon a Integration . . . . • . . . . . .  � • . .  .- . . . . . . .  . 
Computer Hardware, Advanced Mathemat lcs and · · 

Mode 1 Phys lcs ( CHAMMP) ........................ . .  
lo.Qu_antltatlve Unks . . . . . .. . . · . . . . . .  .

" 
. . . . . . . . . . . . . . . . 

Atmospheric Radiation Measurement (ARM) ...... : . .  . 
· Oceans Research . . •.• . . . . . . .  , . .  ;·· . . .  : .. . • • • . . . . •  ! • • • •  

National lnstlt�te for Global Environmental 
Change (NIGEC) .... : . . . .  : . . . . • . . • . . . . . . . . . • . . . . . .  

Unmanned Aerospace Yehle les. ; . .  ; • . . . • . . . . . . . .. . · . . .  
Global Change Integrated Assessment Research • . . • . 
EducatIon • . . . .  � . . . . . . . . . . . . . . • .. .  ; . . . . . . . . . . . . .. · . .  

Total, Carbon Dioxide Research 

FY-1994 
Adjusted 

$· 15,996 
2,132 

10,470 
4,257 

29,847. 
5,116 

10,537 
.0 

. 2,461 
2,733 

$ 83,549 . 
======R•a=� 

FY 1995 
�djusted 

-----------

$ 21,823 
1,899 

10,267 
2,032 

28,285. 
"4,427· 

11.270. 
1,000 
3,319 
2,526 

-----------
$ 86,848 
:=sa======== 

12 

FY 1996 
Request 

-----------

$ · ·23,435 
2,033 

10,857" 
·. 0 

. 29,687 
4,469 

11,000 
. 1,000 

3,319 
2,600 

----... ------
$ 88,400 
•===:u:S:air:�a 

. .. 

$ Change 
-----------
$ 1,612 

. 134 

590 
-2,032 
. f,402 

42 

-270 
0 
0 

.74 
----------- . 
$ 1,552 
............ 



II. 8 . . LabOratory and Facility Functlng Table: Carbon Dioxide Research 

n'
'

t994 
Adjusted 

FY· 1995 
Esthute. 

- ·  

FV 1996 
. �eques� ·· S Change 

----------- ------- ----

Argonne Nat lona 1 lab (East) . . . .  : . . . . . . . . . . . .  ; . .  . · $ 
Brookhaven Nat lona 1 lab ....... .-.. • . . . . . .  , . ... . . . .. . . 

1.154. 
2,619 

403. 
672 

$ 834. 
2,038. 

415 
342 

.6,170 
4,341 
2,826 
5,159 

$ ·8so·· 
2.0�0 

415 
0 

5,825 
4,120 

.• 2,900 

$ 16: 
-8 

0 EnvIronmental Measure���ents lab ..... � • . . . . •.. . . . . .  
lawrence Berke ley lab , ; . ; . . . . . . . . . . . . . . . . . . . . . . . 
lawrence llvel'lllbre Nat lona 1 lab . . . . . . . . . · . . . .  ; . . .  
los Alamos National la�ratory . . • . . .  : . . . . . . .  ; . : . 
Oak Ridge Institute for Science • Education .... . 
Oak R \dge Hat lona 1 lab .. : .. . . .  · . . .  � . . . . . . . , .... < .. 
j)aclflc Northwest lab·.: . . . . . . . . . .... . . .. , . . ; . . . .. · 
Sandia Nat.ioAa l.labor,ator les · • . • • . .  ; • • • . • • • ; • •• . •  

A 11· Other . , . . • • . . • • . . . • . . • • ; . .  · . •  .' • . . . •  , . • .  , • •. : • , •• 

Jota 1, Carbon. D.loxlde Research · . 

Ill.. Activ\.ty Descriptions: . ( New eA In thousands of dollars) 

����-������!____ ----�-------�---�!-�����---------------

Carbon Dioxide 
Research 

Core Program · · Ha ln.ta lried. cont lnu tty and qua 11 ty 
assurance of at.osp�rlc C02 

. 111easure��ents .at Mauna loa Observatory; 
'prov lded atmospher'ic C02 project Ions 
derived· fr01 coup led atiiOsphere-ocean

·.terrestrlal carbon cycle models; ahd 
analyzed effects of terrestrial carbon 
storage on atMospheric C02 
concentration . 

'. 

. 6,056 
3,838 
3,13l 
6,125 

22,442 
291 

.. 36,818. 

$ 83,549 
. .......... ·' 

19,053 
1,335 

44,335 
--·•--.,----

s 86,848 
·······�···· 

4,800 
19,958. 

1,4oo·.-··. · 

46,102 
-�---... -----

' $ 88;400 
··�········ 

-342 
-345 
-221 

74 
-359 

905 
. 65 

. 1�767 . --.---·------

. $ 1,5$2 
••••••••••• 

FY 1995 .FY 1996 . 
--.----.:----:�-------..,--�-----.-----------·. ·-----��--------------�-.i:o--•.------------ .... 

At1110spherlc C02 project Ions derived .Atmospheric C02 project Ions dertved 
from coup led atmosphere-QCean- . fr0111 coup led atmosphere-oceal)- · 

·· terrestrial carb:o!\.,cycle .odels will be terrestrial carbon cycle modelS will be 
provided; and analysts of the effects ·provided; and analysts of.the effects · 
of terrestrial carbon storage on of terrestrial carbon storage on . 
atmospheric C02 concentration will be atmospheric C02 concentrat.lon;wlll be ·  
continued. ' 

. · . · . . · . 
continued • .  Researcih "on terrestrial 

' 
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carbon proce.ues. b eq�haslzed and 
en�nced. ·Greenhouse gas· stabilization 
research contributes to SUSTAINABLE 
DEVEloP�NJ. 

. 



. . 

' ·, ... .. · . ltl: · Carbon Oloxtde·Research (Cont'd): 

P:rogra. h:ttvlty ·., FY 1994 
· ' 

fY 199$ . fY 1996 
-------------------- ... __ 'P _____ -------.--�-------'----------- "' --�------�--·-------�-�--�--�---------- --�-------.. --.;---------·----.-·-------�--

. ·. 
Core Program 
(Cont'd). 

lnfonnat ton &' · 
Integration 

\·' , ,  

· ,  

.. .  

Continued the International comparison The compar.hon·of international cll���ate The observed niitural variability of 
of IIIOde 1, and obset'ved natura 1 · · .. , models wl ll cont lnue and the o�served · c 1 l���ate · wi 11 be investigated as a bas is 
varlablfity of climate;· operated madel .. natural variability of climate will·btl for. detectiOn of-clhnate change. The .. 

_ dlagnost ic center at Lawrence Livermore. 'lnv_est I gated. The mode 1 dlagnost lc . mode 1 diagnost I� center at LtHL ·wtll 
Nat iona 1 Laboratory concentrating on center at �LNL wi.ll concentrate· on · · _concentrate on the Internet tonal 
Increased model resolution using -model to�data comparisons and advanced 'model-to-data.compar1sons an�. 

" advanced II!Odellng concepts such· as · · diagnostic techniques wi·ll be applied, developing an� applying advanced - . 
nested fine IJIO!:Iel grids; developed Advanced ·stat_lstlcal techniques to diagnostic tec�lques. Coupled Oc:ean 
advanced diagnostic techniques; .assess IIIUltl-varlate climate change and atlliospheric modeling will cOIIIMnce 
analysIs. of tr&d.U lona 1 climate data will be undertaken. · and advanced stat lstica 1 techniques to 
used advanced statistical techn-iques t_o assess l!llllti-varlate climate change 
assess llllllt i-variate _c llmate change. will -be cont lnued� · 

Jointly with USDA, completed the 
first-phase-experiment using the 
free-Air-C02-Enrlchnent (FACE)' approach_ 
to. determine the comblned.effects'of 

<C02 and water stress on vegetation • .  
Contlhued field and laboratory · · 

experiments to dete('mlile the role of 
C02 concentration· and ot.her key 

<environmental variables In . 
photosynthesls,-resplratlon and growtt\. 
proce!lses of plants. Emphasized· ' · 
·mechanisms that remove ·coz frOin the . 
atmosphere_. 

$ 15,996. 

Operated the ORNL Carbon Dioxide 
lnfonnatlon AnalysIs Center Inc ludlng · 
preparat loris to bec01118 a WQr ld Data · · 
Center under United Nations (UN) · 
auspices. Conducted quality audits on 
global and regional data sets. 

$ 2, i32 

The FACE experiments,_ In a forest. 
ecosystem, to determine cOmbined 
effects of C02 and cllmate_on . 
vegetation will coritlnue·aod process 
models of the terrestrial carbon cycl� 
will be dev!lloped. · . · 

The �ACE eKpel'iments,. In· a forest · .·ecosystem, to determine c0111bined 
effects of C02 and c llute on .. ' · 

. vegetation' wl-11 contln�. Mechanisms 
that remove C02 from the atmosphere 
will be emphasized and development of 

· process models of *he terrest rIa 1 · 
carbon cycle wHl be contlriu�. 

$ 2·� ;s23 $ ·23;435 

·The ORNL:Carbon Dioxide lnfonnatlon· The ORNL Carbon Dioxide lnfo�tlon 
Analys_ls Center will be fully supported Analysis Cen.ter will be fUlly supPQrted 
Inc lud lng .the new role of. the Center as . as a World Data Cent·er for Geophys lea 1 
the World Data Center for Geophysical Data under UN auspices. Quality audits 
Data under UN auspices; Quality audtt� on global and regional data sets will 
on global and regional data sets will be-«;:onducted. · · .. . · 

-. be conducted .. 

$ 1,899 $ 2,D33 

1.44 



Ill. Carbon Dioxide ResearcH (Cont'd): 

Program Activity . FY 1994 . . 
.I 

FY 1995 FY 1996 
-------------------- . ---�------�---�---------------------�-- �---�---�------��------�--------�-----· --�--�--�-�------�--------�-----�-�----

Computer Hardware, ·Implemented climate models and executed Climate model simulations on. massively-· 
parallel scientific supercomputers will' 
be e�ecuted and· throughput speeds 100 
'times greater than was possible In 1990 
on a.conventional vector supercomputer 
will be achieved. Development of new 
algorithms that better optimize climate 

Coupled climate sy�tem models on · 
masslvely-paralle.l scientific · 
super-comp,utars will be r�flned to 
capitalize on continuing computational 
Improvements, These models will form 
part of a nat tonal earth•system model 
'Infrastructure and wt 1 1  be executed to 
understand d&cade-to�century climate· 
change and. variability· • .  Theories of 
greenhouse gas wan�lng and climate . 
behavior c;1n century t IIIIa. scal�s will be 
r.lgo�ausly tasted with mora co.plete · 
mod�ls. Estimates of MOdel uncertainty· 
to grt�enhouse ·gas fe»rclng wt 1 1  be 

.Advanced Mathemat lcs · s imu latl.ons on mass lve ly-para lle 1 
and Model Physics scientific supercomputers that achieve 
(CHAMMP) . throughput speeds 100 t lines greater 

Quant I tat ive links 

than. �as possible In · 1990 on a · 
convent I ona.Lyector supercomputer. 
Conducted simulations and analytical 
$tudles to further define the 
theoretical limits ·tp climate 
predictability. Continued development 
of new algorithms that better utilize 
massively parallel architectures In 
conjunction With the High Performance 
Computing and Communications. Program. 

$ 10,470 

Completed experimental studies to 
detect and quantitatively link · 

.Increasing atmospheric concentrations 
of radlatlvely active trace gases. 

$ 4,257 

' · mode 1 performance wIll contInue to 
build a massively parallel·coupled · 
atmosph�ean-land-lce c llma.te 
mode r. Mill t 1-decade s lmu latIons of . 
climate change will be executed to . 
probe the potentIa J of century sca·le 
climate prediction. Algorithms that' 
ut lllze mass tve ly para lle 1 · · · 

architectures wlll.be Improved In 
conjunction with the High Performance 
.Computing a�d Canntlntcatlons Progr�. 

$ 10,267 

The ana lyses of· the exper !menta 1 . 
studies to detect and quantjtattvely 

'link· Increasing' atmOspheric 
concentrat.lons of radlat tve ly· acHve 
trace·gases to climate change will be 
completed. · · 

$ 2,032 

crt� tea lly evaluated. .. 

·$10,857 

No· act Jvtty.' 

$ 0. 

Atmospheric 
Radiation 
Measurement (ARM)· 

Increased ARM operation consistent with 
. . . 

Operations at the flrst·ARM s·tte at the Operations at.the first ARM site at the 
. planned program growth. Conducted 

major campaigns at the first site In . 
conjunction with USGCRP partners and 
other nat iona 1 arid Intermit lona 1 
Interests; Continued preparallon of . 
the second and third ARM sites, In the 

- tropical western Paclflc'ecean region· 
and In the north slope region of 
Alaska. 

· 

Oklahoma-Kansas. border will cont lnue :. Oklahoma-Kansas border will cont lnue . 
ARM operations at the second ARM site ARM operations at the second ARM site 
wlllbegln by deploying-two. will Intensify by deple»ylng a third and 
transportable Atmospher.lc Radt'at I on and fourth transportable Atmospheric . 
Cloud Station ·(ARCS') -In the Tropical Radiation and Cloud Statton (ARCS) lfl 
Western Pacific Ocean locale. the. Trop.ical Western Pacific Oce�ri 
Measurement cainpaigns at �ach of the locale. Measurement campaigns at each 
two ARM-sites ·In conjunction with. : · of the two ARM sites In conjunction · 
USGCRP·partners and·other riatiorial and. with USGCRP i>artners and other national 
internat lona 1 co llabpr'ators will be and .lnternat tonal co llabor.ators· will be 
conducted. The leve 1 of effort In · . conducted. The lave 1 of effort In 
applying ARM .. data t«;� test and Improve . applying ARM data to test and Improve 
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. Ill.- CarbOn D lolC Ide Research (Cont 'd): 

Progr• Act tvity 

Atmospheric 
Radiation 
Measuret�ent (ARM) 
(Cont'd) 

Oceans Research 

. National Inst-Itute 
for Global 

· Env t ronmenta 1 Change 
(NIGEC) 

·_ FY 1994 
----- ... �----- ---�--------------------------

$ 29,847 

Continued ocean-measure.ants a$ part of 
the global survey of C02 In the oceans 
Including the Indian Ocean; conducted 

_process modeling Including deep 
convection and-the surface mixed layer 
to understand the exchange of heat and 
carbon with the at110sphere Including 
role of ocean white caps In . . 
ocean/atmosphere exchange of carbon. 

$ 5,116. 

HIGEC continued to support the ·highest 
_priority research areas_ln global and·· 
regional clt���ate prediction and in· 

detenminlng the potential consequences 
of hunlcln-lnduced c li1111t lc 
and at110spherlc changes. ·Suppor-t for 
research-funded through the. six 
Reglona 1 Centers of HIGEC and Its_ . 
_centra 1 off ice focused on g loba 1 and 

. regional cljmate predloti9ns, sources 
and sinks of carbon dioxide, and the 
consequences of atiiOspherlc and 
c·llmat lc , changes on terrestr Ia 1 . 

. ecosystMS at regional and sub-reglonal 
sections. · 

. ,. ·, 

.I 
· FY: 1995 FY 1996 

--�------------------------------------ ·--�------------------------------------

cloud radiation parameterization! In cloud radiation parameterlzattons In 
global cli���ate IIIOdels will be expanded.-· global cltmate IIOdels will be expanded.· 
Preparations for the ,third ARM slte·on PreparatiOIJS for the third ARM site on 
the North Slope of•Alaska will be the North Slape·of Alaska wl11 continue 
delayed. 

-
Wl�h COMpletion of the environmQntal · · assesSIIIent. · · · 

$ 28,28s_- $ 29,687 

Ocean measurements as ··f>art of the 
global survey of C02' In the' oceans . 
Inc ludlng the Indian Ocean w\1 1 

· .. 

cont lnue;. pracess mode Ung· Inc ludlng. 
deep convection and the surface mixed 
layer to understand the exchange of 
heat and carbon with the_atmosphere 
will be conducted; the study of ocean 
-white caps In ocean/atmosphere exchange 
of carbon to Include at�sea experiments 

As part of the World Qcean Circulation 
Experl��ent, ocean measurements as ·part 

· · of the g loba 1 survey of C02 tn the 
oceans ·Inc ludlng the Indian Ocean will 

. coi\t ln'ue. Process IIOde 1 lng ·Inc ludtng · 
· . deep convection and the surface mixed 

w 111 be enhanced, . · · · 

$ 4,4Z7 . 

layer tc understand-the exchange of 
heat and carbon .with the atmdsphere · 
will be conducted. The study of ocean 
�lte caps In Ocean/atmosphere exchange 
of carbon·wtll include at-sea· · 

S:xpert�nt�. 
· 

$ 4,469 

NIGEC wi l1 cont i�l!e to support the 
highest prlorlj;y resejlrch areas In 
DOE's g loba 1 change research prog_r� · 

Including Integrated assesS���ent. 

_ NIGEC will continue to support the 
highest prtortty research areas tn · 

·Support_ for research funded through Its· 
six .Regional Centers wl11 focus .· 
particularly on Identifying the 
u111111naged and 1111naged eco lrig leal . 
systems that are mst· vulnerable to 
potentIa 1 c li1111t lc changes and : · 
characterizing and quantifying the · 
consequences of c ll1111t tc· and 
at110spherlc changes on lhese systeniS. 
HIGEC will also !JUppo�esearch to · 

l�rove t�tegrated asses�nts of the' · econolilic,· social, and envlrorwental 
· consequences of c li���ate change, to . . 

quantify the role o�·terrestrtal_ 
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DOE '·s g loba 1. change research progr111 
Including lntegrated assesSIII!nt. 
SupP()rt for .research funded through Its 
stx Regional Centers will .focus· 
particularly on Identifying the 
ununaged an� !Mnaged eco log lea 1 

· systeiiS that a.re 1110st vulnerable to ·· · 

pote"tlal cll�ttc changes and . 
characterlz tng and quant tfylng the 
consequences of cliMatic and 
atmospheric changes on the'se S)'staa. 
NIGEC wl 1l also support research to.· . 
l�rove Integrated assesSIII!nta IJf the 
econa.lc, .social, and envtr�ntal· 
consequences of cll��ate change, to 
quant tfy the role of terrestrla 1 



111. Carbon Dioxide Research {Cont'd): 

Progra. Activity ·ry 1994 
.I 

· FY 1995 FY i996 
---------------�---- ---":'.----.-----.. ---------·------.---------- ------�--�----�--�-------------------�- -----------�----�------�---�-----------

National Institute 
for Global � 
Envlron�ental Change 
(HIGEC) (Cont'd) 

Umanned Aerospace 
Vehicles 

G loba 1 Change · 

Integrated . 
·Assessment Research 

$ 10,537 

.Ava I lab 1� UAVs were lnstr-.,ted and 
- f lOWI'I In support of ARM-CART (cloud and 

radlattoti testbed) prograt1 using funds 
fra� the Depart��ent of Defens� 
Strategic Environmental Research and· 
Develop��ent Progra.. First flights 
were engineering tests at Edwards Air 
Force Base with Air Force support. A 
sprtrig cllilpalgn over the CART site In . 
Oklahoma provided the first cll.ate 
relevant data fr011 a UAV. NASA tested 
an advanced UAV for DoE use under an 
MOA calling for data sharing and 
cooperative ·act lvity between NASA· and · 
00£. 

$ 0 

ecosystems as a sink of source of .. ecosystans as a sink of source of 
carbon dioxide, to Improve regional anii .carbon dioxide, to i111prove' regional and· 

'global clhnate predlctlons,,and to globaJ·cllntate predl�tlons, and to · 
detenmlne the radiative effects of ·detenmlne the. radiative effects ·of 
c; louds and aeroso l.s·. · c lot�ds and aeroso'ls. 

· 

\. ·$ 11,270 

The use of ava.tlab le leased UAVs and·· 
lnstrUIIIentattoo developed under the DoD 
Strategic EnvironMental Research and 
DevelopMent Progra..(SERDP) wt11· 
cont lnue to support ARM and other DOE 
and·.ultJ-agency programs. ·QOE and 
SERDP. support wl 11 allow part lclpat ton· 
In Measurement progr..S designed to 
answer long standing questiOI)S on the 
role of deep convect ton and the ll•lt . 
found 'In the teilperature .axlma of the 
watll poo 1 of the Western Pile I ftc .. 
Opportunities for Interagency 
cooperation wl 11 be explored� . 
Instrument developnent funded.by SERDP' 
wl 11 cont lnue· to Improve. the 
measura.ent capability of these. 
platfo� for 09£ �se, 

.· $ 11,000 

As the SERDP ·UAV lnstrtiments'mature 
they wl 11 be 'test flown .. Vlth these· 
DOE funds Initial operations for data 
collect lim wlll be con�ucte�. . 
Operatlons'planned lnclude·examlnatlon 
of the earth radiation flux profile. · 

wit� twa UAVs ·for simultaneous · 

observat toni and an exp lor,t ion of 
marltl�·strltus_effects_ to ·prepare for 
operatIons In support of the ARM North 
Slope of Alaska . s I te. The SERDP · 

Instrument developMent phase of the 
ARM-UAV progr1111 wl 11 begin winding down 
In anticipation of DOE operations 

• tak lng over the ARM-UAV. program .. 
.Interagency co llaborat ton will cont tnue 
to provIde strong leverage -for utI 11 ty 
of ·data fr0111 the UAV program. · 

$ 1,000·. 
. . 

'·* 1,000 

Multl-..year research grants Initiated In. ·The lntegrated.Assess.ent Research . t�for�s assist In translating the ·· 
FY .1993 continued In FY 1994 to. 

-
f!rogrant wll.l undergo a .ajor expansion .results {r0111 the other research areas 

. h'lvestlgate two prtury topics .. The In FY 1995 In part as a respohse to Into a po Hcy-re levant framework. The 
first Is the influence of technology .· requests Hy the Executive Office of _the progra• Will support Integrated 

· 

Innovation and diffusion on a11 aspects President for the USGCRP to better link asse�tSIIIent efforts, primarily those 
of the econlllilcs of global change to · ·the natural science research to the thai are IIIOdellng the benefits and-
IIIIProve the fol"'ll..latton of.lntegra�ed p;ollcy process through a !WOre Intensive costs of policies to llltlgate and adapt 

· assess.nts (benefit/cost analyses). Integrated assess.nt effort. The . . global cl.lmate change. Initiate 
The second is r.e_search to develop an biggest change·tn 1995 wtll be the. - analysts of larger IIIOdeltng efforts�. 
alternative to Global Var.lng Potentia� addltl!)fl �f direct supPort of. .Research wtll be aimed at.testlng �hese 
greenhouse gas Indices. so that the · tnt�rated assesSalent. In FY 1993 and Jirst full results, at comparing the 
regulatory proeess·wlll have a . FY 1994, the IARP (previously titled models, and at ldentlfylng·tmportant 
rat tona le for regulat-Ing the tllfferent Ec0001111cs Research Progr111) funded Items that the models l;sck, such as 

,· 

447 



Ill. Carbon ptoxlde Research (Cont'd): 

Progra111 Act lv i'ty 
. 

FY i994 
. \ FY 1995 

.. 

FY 1996 
--------------�----- - -- ---------- ------ ----- -------- - ----- - -·------------------------------�---·-- ---�-----------------------------------

Global Change 
Integrated 

. Assessment Research . 
· (Cont'd) 

Education . 

· greenhouse gases s llllll ltarieous ly. .·New 
research was also: undertaken tn FY 1994 
to extend the new knowledge gained from 
the current Integrated assessment 
acttvtty, to support further integrated 
assessment, and to develop and prepare 
to analyze Hat tona 1 Act' I on Plans 
required by the "Rto Conference." 
Research Included such topics as the 
fundamental economtc·drtvtng forces, 
for tnstance. international economic 
forecasts, populatiOn .growth, . 

. International trade, Impacts of climate 
change, and econQ�ic tr�deoffs between 
gel'!erations: 

$ 2,461 

Maintained tuttlon and sftpend support 
for training the next generation of · 
energy-related global change · 

scientists. Awarded new graduate-and
postdoctoral-level fellowships to . 

. replace ones that have been completed· 
or tennlnated. 

. . . 

research, such as p-redicting technology. realistic approximations (reduced fonl 
lnnovatlon·lnd diffusion, that assists . models) of various physh;al, economic, 
integrated assessment·by providing a

. 
and soclo-econom�c processes. T� 

foundation for specific parts of the program will also Identify critical 
analysts .. This background research on research topics that support ·the 
specific topics �Ill evolve through assessment efforts. Topics for· 
1�95, perhaps to .Include quant lfylng Invest I gat Iori Include predict lng the 
the Impacts of potential global climate effectiveness .of voluntary actions, the 
change ·on the energy sector and on Impact of potent tal c 1 tmate change on . 
ecosystents. However, the ���ajor change vulnerable sec.t.au, such as unmanaged 
In FY 1995 Is the additional emphasis ecosysUns, and valuing the 111tttgatlon. 
on the developn�ent of Integrated · and adaptation options wtth reference 
assessment Itself, which will Include a to the ultimate Impacts • 
balanced .support of both the relatively 
few. large global models as well as . 
other IIIOdes of analysts, such as 
regional models and specific analyses . 

. ' 

$ 3,319 

Hew graduate- and postdoctora 1- leve 1 The nUiilber of gr-aduate-leva 1 
fellowships wtll be awarded to.replace fellowships will be about 35 and. 
ones that- have been completed·or Includes support for faculty-student 
tennlnated. The 4-year tuition and awards at Historically Block Colleges 
stipend support to'about SO graduate and Untverslttes·(HB�Us). Support for 
students and 2-year research support to undergr4duate s�holarships at HOCUs · 

about 20 post-doctoral fellows will' be will Increase. ·Modification of the 
maintained. The research experience ·graduate-level fellowship program to 
"pract lcums" of the ·graduate-leva l provide 4 years of 'DOE support over a. 
fellows at the DOE national · · spari of 5 ye�rs will be completed lri 
Laboratories to provide better order to provide leveraged support for .. 
opportun It les for the Fe\ lows. to DOE Fellows from respect tve 
Interact with the mu'ltldtsclpltnary universities.· The number of 
staff and $tate-of-the-art .equipment at · postdoctora 1-leve 1 fe llowshlps will be 
our labs will be enhanced. A Global about 17. An evaluation of the success 
Change awards program for faculty and. of both fellowship programs at · 
students at ·Historic Black Colleges and providing the training Jnd 
Un·tverslttes will be Initiated. cross-disciplinary skills necessary for 

conduct lng g.loba 1 change research �Ill . 
be conducted. Other mec�niStlls for 
supporting the science-Infrastructure 
needs·of young scientiSt!! at:research 
Institutions,. w.ill be evaluated. 
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Ill. Carbon Dioxide Research._(Cont'd): 

Program Activity 

Education JCont'd). 

FY 1.994 
. . . . 

-------------------�----------�--------

Funding In the amount Qf $1,225,000·and 
$40,000 has·been transferred ·to the 
SBIR program and the STTR program, 

. respectively. 
· 

$ 2,733 

'.L
· 

FY 1995 
--------�------�·----�------�-�-----�--

Funding In the amOunt of $1,691.000 an.d. 
$85,000 !las been budget.ed for 'the s·BIR 
program and the STTR program, 

· respect I vi! ly: 
· 

$ 2,526 

. ' . 
FY 1996 .. 

. ::----�----:·-�-----------------.---.. �------

Funding In the amount of $1,760,000 and 
$132,000 has been budgeted.for the SBIR 

. program and the STTR program, . resp�ctlvely. 

$2,6.00 
' ---=------------------------------:--- ----------------------... --_._ _,.. __ --·----------------;----------.;. .. --.----� -.-----

·

----------.---� --------�-----..:--� --

Carbon Dioxide · 

Research · $ 83,549 . $ 86,848 .. $ 88,400 .. . 
-------------------�------------------------------------------�-�------�--·-�---�--�·�---------��� 4-------�-----f·------�-----------�-�--------

.· 
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DEPARTMENT. OF ENERGY 
I . . FY 1996 COHGRESS.tOHAL BOOGET 'REQUEST 

· ENERGY SUPPLY; RESEARCH AHD DEVELOPMENT . 
· . (dollars tn thOUsands) 

KEY AcTiVITY StltMARY · . 

BIOLOGICAL AND ENVIRONMENTAL RESEARCH 

I. Preface: Biological and EnvlrO�ntal Research Program Direction 

.... 

This subprogram provides the Federal staffing resourc,es and associated funding needed to plan, direct, manage; and support a comprehensive .. 
multidisciplinary research effort designed to understand the long-term health and environmental effects a!;sotlated with the development and use 
of var·ious e�ergy technologies, and to utilize the Department's unique resources to solve major scientific problems In bl�logy, medicine, and 
env ironnienta 1 sc tence: This staff will help to meet nat tona 1 energy goals of promot lng hea lt.h and safety ,s we 11 as il c. lean envIronment through 
management of bds tc .research, providing the scient tflc framework for· a sound nat lona 1. e!lergy Po ltcy for foss 11 fue 1 and radto�ct lve em iss tons, 
fostering partnerships for sharing and leveraging resources, promoting the develop���ent of a trained and diverse sclenttf.tc workforcf!, and 
maintaining U.S. world ClllftP8tltlveness through advances In biotechnology.. . · . · . , 

· 

II. A. S�m��ary Table: Biological and Emifromental Research Program Direction 

Program Activity 
----------------------·-------------------0------. . �-. 
Personne 1 C�nsat ton . . . • . . .. .  · . . . .  ·, . . . . . • . .  ·-� . . . .  
Personnel Benefits . • ... . . ... . ...•.. , . . • . . . . . . . .  , .  
Trave 1 . .. ... . . • . . . ... ,. ; • . .  , . • . . . . . .. . . . . . . . . . . . . . . . . 
Contractua 1 Services: .. , . . . , . . . . . . . .  . -.. ; .. .... . . . 

Total, Otological. a� Envlro�ntal Research 
PrograM Direction 

FY 1994 
Adjusted 

$ 4,360 
984' 
555 
99D 

. $ . 6,889. 
:aas•=====:a: 

FY 1995 
· Adju!lted · 

$ 

4,867 '. 
1,118 

. 530 
98.5 

7,500 

FY. 1996 
Request 

$ 4,988 
1,147 

530 
935 

____ :,. _____ _ 

$ ' . 1,600 .. 
···��=······ 

II. B. Laboratory .nd hctl"tty Funding Table : Bfologlcal and Environmental Research Progr6m Direction 

A II Other • . .
.. . . ,

' 
. • . • • .  : . • • . •  ; • . • . • .  ; .. · .. . . • .  :· . • . . . . •  

Total, B.iologlca l and Emiiroraental Research 
· Research Progr• Direction · · 

.. . 

$ 6,889 

450. 

7,500 

. $ 7,500 
•••s::•·····:s• 

$ 
/ -- --- -- ----

. $  ,7,600 
·······•••a: 

s change_ 
_____ .., ____ _ 

$ 121 

$ 

29 
0 

-so 

JOO' 

100 

$ 100 
•.·········�! 

. . -



. -

Ill. Activity Descriptions: (Hew BA In thousands of doHars) 

Progra� Activity FY 1994 FY 1995 · · FY 1996. · 
------�-�----------- . ------�----�-----�----------�---�-�---- -------�---�----�---�--------------� �-- --------�-----------------�------------

Biological and 
Environmental 

.Research Program 
Direction 

Personnel 
C�ns!Stion 

Prov tded ·funds for persoime 1 
compensation for 60. full-time 
equivalents (FTEsJL ln. the Office of 
Health and Environmental Research and 
for related program and managenent . 
support. Includes, for example, 
regular salaries, lump sUM paYMents for 
unused annual leave, premium pay, and 
anp loyee · lncent lve awards .. 

Provide funds for personnel ··Provide funds for.per�onnel 
compensation for 62 FTEs. 11\cludes, for c0111pensatlon for 62 FTEs. Includes, for 
example, regular salaries, lump sum 

· 
.example, regular salar'tes, · lump still 

paym�Jnts for unused annual .leave, ·payments for unused, annua 1 leave,. 
pret�lum pay, and anployae Incentive · · premium· pay, ·and I!IIIPloyee Incentive 
awards. .

, · ·. awards. Provide .for pay lncr�ases · 
re!IU ltlnj;(fr!JIII norma 1 .withfn-,grade 
Increases, loca llty and/or genera 1 �y 
raises.. · 

The Office of.Health and Environmental Continue' program �nagement. for· ongoing ·contln�e program �nagement for.bngolng 
Research provided program management, activities as in FY 1994. 'support. activities as In FY 1995., S'upport' ... 
oversig�t. guidance and support for . Increased emphasfs on Information lncreasett emphasis on new IJIItlatlvel!·. 
over 850 act lve research projectS . Infrastructure for structura 1 blo logy .In c�utat lona 1 blo logy to link 
(reviewing and evaluating many more and genetics, advanced sequencing ani:t· advances In biological sciences wtth · 
throughout t� proposal selection high resoluppn mapping of the human compJ.Jter and Information services: 
process) and conducted major reviews of genome, new efforts on the �lcrobla 1 fle.ld-:-sca le experiments. In partne'rshlps 
numerous BER-.sponsored programs at · genome for tndus�rlal and waste ·cleanup with EM to evaluate In-situ �lcroblal 

· 

laboratories and unlverslt les. aPP Heat Ions; and globa 1 c 1 hnate change .and chen! lea 1 'proeesses for l111110blllzlng 
�upported and prov.lded ·liaison for . programs. Manage effortS In and transforming subsurface 
ongoing research activities Including lit!ftOspherlc science, subsurface ·cont•lnants as a.cost-effectlve 
growth .In the .areas of atmospheric mlcroblo logy, and �osystem research. bloremediat ian techno logy opt ton: 

· 

science (ozone) and subsur.face Manage efforts in analytical . . pilot-scale sequenclng·a'nd high 
111lcr'oblology, struc;tural biology, the technology, health and �nvlronmental resolution mapping of. the hlllll4n genOMe; • 

human genome, and g·lobal cHmate change effects of radiation. and toxic exp�ndlng efforts on the. microb-Ial 
progra�: provided for the.adde� chemicals, a�d molecular nuclear genome for Industrial and waste cleanup 
reporting and analysis requirements of ·.medicine, boron neutron capture .. applications: and global cHute change 
the Energy Polley Act: supported the, therapy, ·tncludlng development of a new· programs .. Ma.;age efforts tn 
Strategic Envlrolllllental Research and Initiative lri advaneed biOIIII!dlcal atmospheric science, subsurface '· 

Develop���ent' Program (SERDP) industrial· technology to.explolt dual use resource. microbiology, and ecc:isystf!lll resea�h. 
energy and wa·ste minimization efforts; capabllit les wHh Defense · Progrc1111� and Manage efforts in ana lyt tea 1 . 
supported SBIR and the ER laboratory · Department of Defense programs.. . .; technology,' health and e

.
nvlromental 

Techno logy Transfer Program for the Cont tnue to provide ES&H overs lght for effects of radlat I on and toxic . 
cost shared spinoFf CRADAs from the safe operation of program · chetalcals, and 1110lecular nuclear 
non-defense labOratories:· and Increased facihthts. Provide program ilanagement, medicine. S1Jpport a new initiative I� . 
support for the Environmental Molecular nverstght and accountability of advanced btoaedlcal �e�hnology to . 
Sciences, laboratory ( EHSl). Managed contractor operation!!. Including ei<p loit. the .. potentIa 1 of dua 1 use 
effort,s ln.analytical technology, . ongoin.g construction actlvHii!l! for capabilities. of blo·logical sensors, 
health and tmv I ronmenta l effects of Structura 1 Blo logy Centers at AHl and lasers and l���ag ing :techno log les for 
radiation a!ld toxic che..lcals, and lBl; the l8l. Huuri Gen0111e laboratory,. iq�roved health care practices. 
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Ill.. Blologlc.al and Envlrorillental
. 

Research Program· D.lrectlon (C�nt'd) : 

Personnel 
Compensation 
(Cont'd) 

Personnel Benefits 

'FY 1994 FY 1995 
-----�-----------�--�--------�-----�--- �-------------�----�-----------�-�----- . 

molecular nuclear medicine. Provided and EMSL at PNL. Continue liaison with· 
environment, safety and health (ES&H) other. DOE programs to facilitate 
llklnagement capab lllty for the safe techno logy and lnformat I on transfer, 
operation of program facllltle.s. · and.wlth other Federal agencies and· 
Contlnued.to oversee contractor · International bOdies; Manage program 
ope rat Ions and accountability Inc li.Jding development for enhanc lng· future . 
new construct ton act tv It les for manpower In hea lttnind enviroomenta 1 
Structural Biology Centers a� Argonne .sciences Including newly . funded· 
Nat lona 1 Laboratory (ANL) and lawrence programs for HBCUs. Meet growing 
Berkeley Laboratory (LBl), the LBL responsibili ties with respect to the 
Human Geriome Laboratory, the EMst·at · TQM process and oversight of new, 
the Pac.lflc Northwest Laboratory (PNL). partoershlps- between the national · 

. and the upgrade of the Brookhaven. l\nac , labora�or les, acadetala, and tile private 
Isotope PrOducer at Brookhaven Nat lona 1 sector, 

· 

Laboratory .(BNL). · Continued liaison 
with othe-:- DOE programs to f•ctHtate 
technology and Information transfer, 
and with other F8dera 1 .  agen� les and · 

. International bodies� . 
· 

. . 
Provided program an� management support 
In the areas.of budget· and finance, 
personnel administration, acquisition 

. and assistance, Information resource 
management, policy review and. 
·coordlnat ton, and ut lllt les management: 

$ 4,3�0 

·�unded clvllla� Personnel.beneflts to 
cover the· Civil Service Retirement and 
Disability Fun�s, Federal Employees 
Retirement System, health benefits and 
.Hfe Insurance funds, permanent· change 
of station expenses, and.unemplo�nt 
compensation. 

$ 984 

Continue· program and �nagenent support 
In the areas of .budget and finance, 
personrie llldnllrilstr�Hon, acquls ttl on 
and ass I stance, lnformat.ton resource 
management,. po 1 Icy rev lew and 
coordination, and utilities and 
construction managemen�. 

$ 4,867 

Fund civilian personnel benefits to 
cover the Civil Service Retirement and 
Olsabll\ty Funds, Federal Employees· . 
Retirement System, health beneflts.and 
life Insurance funds, permanent change 
of. station expenses, and unemployment 
compensation. 

$ 1,118· 

452 

.FY 1996 
-�-·------------�-----------��---------

Provide prograM management; oversight . 
and accountability of contractor 
operatiQns, ·tncluqtng ongoing 

.construction activities for Structural 
Biology Centel's at ANt· and LBL, the LBL 
Human �enome Laboratory, and EMSL at 
PNl. Continue liaison with other DOE 
programs· to facilitate technology and 
Information transfer, and with other 
Federal agencies and International 
.bodies. Manage. program development for 
enhancIng future ���an power In ,hea 1 th and 
envlronmertial.sclences !�eluding the 
new scho'larshlp progr�- for HBCUs . .  · 

Cant lnu.e to •uppoi't TQM pJ:cic.,sses and 
new partnerships with. others. 

· · 

Contlnu& program. and Nnagement. support 
In the·areas of budget and finance, 
personnel a�lnlstratton, acquisition 

.and assistance,· tnfonwatlon resource 
���anage���ent, po Hey rev lew and 

· coordlnat ton, and. utI Ht.les and 
constrtict.toh �nagl!lll8nt. . 

$ 4,988
. 

Fund ctvlllan personnel benefits to 
cover the Clvtl Service Retlr�nt and 
Disability Fund$, Federal EII!Ployees . 
Retlrement.System, health benefits and 
life Insurance funds, pern�anent change '· 

of station expenses, and unemployment . 
compensat ton. · 

$ 1,147 

. .  · 



Ill. Biological and EnvironmentalRe�earch Pr�ra Direction (Cont'd):.· 
..• 

Program Activity 

Travel 

Contrac'tua 1· Services 

• FY 1994 

Provided funds for official domestic; 
Internal lona 1, a_nd loca 1 trave 1. Funds 
transferee/new h"tre permanent change of 
stat.lon transportation. 

$ 555 

Provided a var"lety of program support 
such as printlog and editing and 
contractual services, ·including, for 
example,.ES&� support and tl�sharlng 
on various lnfonnat ion systems and. . 
c�nlcatlon networks; and Automated 
Office Support Systems (AOSS) 
workstations. 

$ 990 

·' 
FY 1995 

. . ----------------- - ---------------------

Provide funds for official domestic, 
International, and local travel. FUnd 
transferee/new.hlre�penmanent change of 
station:transportatlon. . 

. $ 530 

.Continue at a reduced level a variety 
of program support such aiqlrlnt lng and 
editing and contractual" services, · 
.Inc ludlng, ·for example, ES&H supJ)9rt 
and tlmesharlng'on various Information 
systems and conmunlcatlon networks; and 
Automated Office Support Systems (AOSS) 
works tat Ions. · 

$ 985 . 

FY 1996 

·Provide funds for official doinestlc, 
Internal tonal, and loca 1 traye 1. Fund 
transferee/new hire permanent change of 
station transportation. · 

$ 530 

Continue at a reduced level a variety 
of prOQram support such as printing. and 
editing and contractual services, 
Including, for example, ES&H support 
and timesharing on various Information 
systems and communication networks; and 
Automated Office Support Systems (AOSS) 
works tat Ions. · · 

$ 935 

---------------�--------------�--�-----------------------------�----�-----------------�-�--------------------------�----�-------------------·--

Sl.o log lea 1 and · 
Env I ronmenta 1· 
Research PrograM 
Direction 

$ 6,889. $ 7;5oo · 

. . 

$ 7,600 . 

--�--------�---------�--�-------�-------------------------�---------�-�-�------------------�--�-------�----�-----�-------�------·--------------
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I. Preface: Facilities Operations 

. . . DEPARTMENT OF ENERGY · . 
FY 1996 CONGRESSIONAL BUDGET REQUEST 

ENERGY SUPPLY, RE.SEARCH AND DEVELOPMENT 
(dollars In thousands) 
. . . KEY ACTIVITY SUMMARY 

BIOLOGICAL AND EHVIRONME�TAL RESEARCH 

Facility operations-provide for the necessary capital egulpment and co�structlon needs to suppOrt the.BER·program and the Pacific 
.
Northwest 

laboratory landlord responsibilities. An ability to address health and environmental issues requires .a continuing cOillnitment �o maintaining 
advanced.lnstrunentatlon and faclllttes. · 

II. A. Sl.lllillary T.able: Facilities Operations . 

PrograM Activity 
--------------�-------�--��---------�-�----------

·capita 1. Equipment • • . .  , • • • • • • • •  · •• •• • • •  ;.;  • • . . . . • • .  
Construct-Ion • • • • • • • • • . • • • • • . • • • •• : • •• . . • . . . . . •. . . .  

Total, Fac.iltties Operations 

$ 

FY 1994 
Adjusted 

20,957 
47,482 

$ . 68;439 
==••••.:==== 

·u. B. laboratory and FactHty Fu�lng Table: Facilities Operations_ 

Ames lab • . . • • • . . . • • • • • •• • • ••• • • • • • •. , • • • . • . • • . • .  
Argonne Nat iona 1 lab (East) ...... : . .. . . . . . . . . . . . . 
Brookhaven· Hat iona 1 lab ............... , . . . . .. . . . 
Environmental Measurenents Lab···········�······. 
Inhalation Toxicology Research Institute . . . . • • . .  
lab of Radlo�iology and Envlronnental Health 
lawrenctt· Belike ley lab •• • • ••• • • •• • • • . . . . . • . . . . . . .  
Lawrence ll vef'IIIOre Hat iona 1 lab ............. , . .  . 
Los Alamos National Laboratory . . . . . . . . . . . . . . . . •. 
Oak Ridge Institute for Sciel)ce·& .Education .... . 
Oak Ridge Hat iona 1 lab • . • ... . .... . � . . . . . . . . . . . .  . . 

Pacific Northwest lab ..... .-, . .. • . . . . . . . . . . . . . . . . .  , . 
Stanford Synchrotron Radiation Lab • . • . . . . . . . . . . . 
A 11 Other .................................... , . . . . . 

Total,· Facilities O�rations 

$ 0 
4,454 

. 7·,984 
194 
762 
. 97 

5,316 
1,238 

534 
.0 

1,020 
43,407 

2,911 
522 

$ 68,439 
·:s"::ra:•a••:u:a: 

454 

.$ 

FY 1995 
Adjusted 

24,540 
70,700 

$ 95,240 
=•••aaa=••• 

$ 79 
7.215 
3,002 

250 
177 
150 

23,640 
1,325 
2,043. 

0 
.100 

49,203 
2,003 
6,053 

---------··-
$ 95.�40-
·· ··======· 

FY 1996 
. Request 

$ 24,000 
.. 67,045. 

$ 91,045 
........... . 

·o 

4,684 
1,984. 

200 
600 
100 

11,474 
1,363 
1.168 

0 
742 

62,600 . 
soo. 

5,630 
____ c.._,. ___ _ 

$ 91,045 
. ••a==i====-•= 

$Change 
-----------

-540 
-3,655 

t ... 4, 195 
••••••••••• 

-79 
-2,531 
-1,018 

-so 

423 
-50 

-12,166 . 
38 

�875 
0 

642 
13,397 
-1,503 

-423 

.'$ . -4,195 



• .  

... . . .
. 

·111. Acttvlty Oesqrlp�l.ons: .(llew BA .In it.oo.sancts of d.qH���) 
Progr• Act ivlty · .  FY 1994 . . . . 

, , 

n iggs . FY 1!!96 
---------------�---- -------�------------------------------- ·--�---•P••••-�-----------�---------�--- :------��-----------���------------��---

Facllltles
Operat tons . 

Capital Equipment ·Maintained capital equlpmQnt budget for Reduces capital·equlpnent budget for · 
the.ctire progra. to provlde·state-of- the core progtam'to provide st�te-of� 
the-art lnstr�.-entation. ($6,130) · the-art lnstrlimentation. ($3,1�4) .. 

SupJl!)rts captta 1 equipment needs for 
the c9re program. to provide ·state�of
the-art. Instrumental ion. ($3.,400) 

co.pleted developEOt and fabrication. CawPlete develo.-ent of beamline � at .C0111plete development of bea���line for 
of x-r�� Microscopes (scanning and ·ssRL with four �lations for structural. ·crystallography at the AlS and· station 
lllaglng} at the Al$ begun In FY 1993 blo logy experiMents. COI1Ip lete . . for neutrOn crystallography at the 
(TEC $4.1M); Initiated developMent of development of elliptically polarized Brookhaven HFBR; Initiate modernization 
be• line 9 at SSRl with stations for· . wJggler bea��llne .for-spectroscopy at, of .computer systems at Brookhaven 
a 11 ujor x-ray techno log les n� for tt. �LS. Cont In� development of Hat lona 1 laboratory, Argonne Hat lona 1 · 
structura 1 blo logy (TEC $7. SM); experl1118nt� 1 stat t.ons for . · . . laboratory, lawrence Berke ley 

. Initiated deve loplll8nt .of a rieW stat ion c;rysta llography and·.x-ray Microscopy at Laboratory and Stanford Synchrotron 
·at the HFBR for hlgh..:speed neutron . ALS and a. new stat ton .for neutron ·. · Radiation l�boratory structura 1 blo logy 

crystallography (TEC $2.9M);. funded .. ·crystallography at the Brookhaven HFBR:. tiser facilities.: ($8,.100) 
final s�age of upgrade'of ·existing ·upgrade detector and. data �nageme�t 
stations at NSL$ (TEC �l.OH). ($5',345) hardware at existing stations: ($8,799). 

Supported giH!ClE needs-for replacement 
of �apltal equipment to .alntain 
existing capability. ($2,066) 

Supported capital equipment needs (or 
·global clllllilte change ·Including the ARM 
needs • .  Amoilg the latter are (1)·. 
&qUip�ent for Southern Great Plains ARM 
site particularly high accuracy 
radiometers, state-of.-the-art high 
resolution specttameters, and high 
resolution LIDAR and Radar systems for 
aerosol, cloud and water vapor 
diagnostics, l2) remote cloud 
measurement systems for the ARM. 
Troplca l'Western ·Pac If lc s lte; these 
are instrunent. packages containing 

·surface radla.eters, cloud Imagers and 
water vapor profllers. Funds were also 
provided for a measurement ·Data Archive 
System at ORNL; ·capital for this . 
Included hardware for a high speed data 
processing and storage capability. 
($1.416)· 

Supports genome needs for·replacaa&nt 
of capital equipnent to malntal" 
exlst.lng capability. ($2,666). 

S�pports capIta 1 equ '.-ant needs. for. 
global cllma�e change, primarily ARM 
by: (1) upgrading and/or replacing 
selected Instrumentation at the first 
ARM site •. In Oklahoma-Kansas, (2) 
providing two transportable Atmospheric 
Radiation· and Cloud s.tatlons (ARCS) at 
the second· ARM site,. in the Tropical 
Western Pacific Ocean 16cale and (3)' 

·continued development of the ARM Data 
Archive System at ORNL:. ($9,891) 

45·5. 

Supports genome needs for replaceaent 
of capital equipment to maintain 

. exi�Ung capability . . ($2,800) 

supports capital equipment needs ·for 
global cll.ate·change, primarily ARM 
t;y: (1 ) provIdIng two transportable 
Atmaspherlc Radlatlon·and Cloud 
Stations (ARCS) at the third ARM site, 
In the North Slope .reg ion· of Alaska and 
2). three additional ARCS for the. second 
ARM stte, in .. the· tropical western 
Pacific l!)Cale .. ($9,300)' 



Ill. Facilities OperatiQAs-(C�t'd): 
. -

Progr� Activity 
------------------�� 

Capita 1 Equipn�ent 
(Cont 'd) -

Construct ton - · 

FY 1994 
---�---��---�-�--�-----��----�-----·---

No activity. · 

$ 20;957 

Malnta \ned genera 1 plant projects at 
the FY 1993 funding level. ($3,047) · 

.In it fated construction of user center 
. for structural biology at Advanced 

Ught Source at LBL, containing · 
laboratories for sa.ple preparation, - characterization and storage, offices 
for IJenunent staff of ·be111111lnes and � 
for visitors, and cu.puter·factltttes . 
needed for- evalUiltlng data obtained at 
ALS. : The center wt 11 oei:upy a 1>9rt ton 

. of the .ezzanlne of -the ALS� as Wl!ll as 
the adjacent BI,Jild!� BO. ($582) 

Initiated constructton of-the · 
Structural Biology Center at AHL, 
Inc ludtng new .laboratories and · 

exper l1118nta 1 f ac i 1t t les at the 
Synchrotron Radiation Source and 

-substanti«lly reModeled laboratories
and.- biohazard contatnlllimt . facility . In 

. Building 202 (Biology) at ANL. This ' 
project will result In a . 

· high��hroughPut-advanced- technology 
center for x-raj crystallography 
serving the entire u.s. structural 

· blology camRtnlity. ($3,881) · 

FY 1995-- -
---------------------------------------

No activity. 

$ 24,540 

.. · . 

: : 

FY 1996 
---�-��-----���----�--��---------------

Supports capital equtpnent needs for 
new inlttattve _In advanced bl0111edtcal -
science and technoiogy. ($400j 

· -- $ 24.000 

.Maintains general plant projects at Ul(t Maintains general plant P.rojects at the 
n 1994 funding-level. ($3,500) 

- ·FY 1995 funding level amLsupports high 
priority. ES&H act lvtHes. ($4,450) _ 

Continue construction of user c�nier 
for atruetura 1 bto logy at_ ALS, _ 
containing laboratories for-sample _ 

-preparat ton, character:lzat ton -and- .. 
'storage, offices for jlennaf!ent staff of 
·bealtnes aild for v.tsttors, _and 
- c0111puter fact lit_tes needed f()r . 
evaluating data obtained at ALS. The 
center will occupy a port to�:� of the 
mezzanine of the.ALS, as well as -the· 
adjacent. BUt ldtng 80. ($4,J.OQ) 

· 

C(implete construction of user center' 
·for structural· biology at AlS,- -· . · 

'contatnln� laboratories .for .samplo. 
_preparation, characterization and . 
storage, office for pennanent staff of· 
beam lines· and for vtattors, -and. 
COIIIpUter factllt tes needed for · 

evaluottng· data obta1ned through ALS. 
The center · wn1 occupy. a port ton of the 

· .ezzantne of the ALS, as. well as the 
adjacent Building 80. ($2;600). . 

. � . . ' . . . 
eont tnue constrUc:tton of_ the Structura 1 toq�lete c�s�ruct ian of the Structure 1 
Biology Center_.at AHL, tncludtpg new·-. Biology Center at ANl,. Including new 
labor•tortes and experimental . · ·labciratol'ies and experi��ental · .  

fact lit tes at the Synchrotron Radtat ton fact lit te-. at the Synchrotron Radiat.ton· 
Source and substantIally remodeled '- ·Source and substantIa 11y rl!mode led 
laboratories and a blohazard · • ·_ 

· 
laboratories in Building 202 (Biology) 

i:ontah���ent facility In Building 202' at NtL This proJC!ct wt11 result in a 
(Biology) at AHL This -project will htgh-throughou� advanced techno logy 
result-lo a high� throughput .a� anced • center for x.-raY, crys�a llography 
techno logy center for- x-r.ay · · · serving the ent tr.e -u.s; .structure 1 
crystallography serving the entire U.S.· biology colli�e.mtty. · ($4.,295) 

.structural biology con.�ntty. ($6,700) 
• I 

. \ 

' .. 



. \ . . 
Ill. facilities operations (Cont'd): · 

Progr .. Activity 
---------�----------

Construct ion . 
(Cont'd) 

,I 

FY 1994 FY 1995 · 
�-�----;�-----------�----------------·� 

Continued support; provided previously Continue suppOrt for construction of · 
by the EnvirotWental Managemel"!t . the EMSl to provide a focused . ' 

"progra., for constructiop of the . laboratory capability for developing 
Envlrollllll!ntal Molecular Science. technology'solutions· to Hanford and 
laboratory (EMSL) ·to provide a focused other DOE site-speclfic.envlronmental 
laboratory capabIlity for developing restoration and waste IMnagemeilt · 

technol�y solutions to Hanford . probl�s for the _full duration of site 
s i te�spec If lc env i-ronilenta 1 restoration clean-up. The EMSL· will focus on a 

·and waste 1111nagement problems'for the· wide variety of .experimental and 
.:..fu.ll duration of site clean-up. The·, theOretical capabtlltles in an . 
·EMSL"wtll foc.us on a wide ,variety of Interdisciplinary culture that will: 
experiental and theoretical · (l) develop the scientific basts to 
capabilities in an Interdisciplinary pred�ct cont.-tnant transport and . 
culture that will: "( .1) develop the . transfomation; (Z). advance INit�rlals 
scientific basta to predict-conta��h'tant technologies:for me!asurement, . 
transport and transformation; (Z) ·. ctmteh111ent, and separapon of wastes; 
advance .aterials technologies for (3) increase,use of blosystems for 
easure.nt, contair.ant; and · re���edlatlon and knowledge of health 

·separation of wastes; (3) Increase 'use · effects due to toxtc subStances: (4) 
of btosyste.s. for remediation and f�ctlitate tratntng, education, ·and 
�tnowledge of health effects due to technology transfer Initiatives; and 
toxtc·substances; (4) facilitate (5) ·achieve transfer of technology 
training, educatlon;.and technology-· through Industry Involvement . . The · 
transfer Initiatives: and (5) achieve facility size Is approximately 2001000 
transfer of· technology through Industry square feet, housing 209,permanent . 

. lnvoNI!III!nt. The facility site Is scientific and support staff, and 60 ... 
approxl�tely. ZOO,OOO . square feet,· vtslttng scientists. Key facility 
housing 209 per���anent sclf!ntlflc and elanerits lnclude•laboratorles; .offices, 

·support staff, attd 60 visiting conference r00111s, computer rooms, . ·sc.Jentists. Key facility elt!lllents · library, .kitchen, suppor-t shops, and a 
.Include laboratories; offices, Sl!lllinat area.· Facility design wtll 
conference·roo.s, computer rOCliiiS, support state-of-the-art labOratory 
Hbratly, kt.tchen, support shops, and a :equipment; provide f.lextbillty to 
se.lnar area • .  Facility design will accommodate future equipment, and 
suppor.t state-of -the-art laboratory. . support educa.t lona 1 and. techno logy 
equtpnent, provide flexibility to transfer Initiatives. ($4Q,OOO) 
aqcommodate future equipment, and 
support educat lona 1 .  and techno logy 
transfer tnttlattves. ( $32,017) 

457. 

. . . . 
FY 1996 

--- -·--- -.... -----------------------------� 

. 
Con.t fnue suppot� for construct tan of 
the EM�l to prov-Ide a unique laboratory· 

.facility focused on fundamental science· 
needed to advance techno logy for 

.environmental restoration/waste 
���anagement at Hanfo.rd and other DOE

. 

sItes . . The EM_Sl w tll unIte experts· 1 n 
.a variety of scientific dtsolpltnes and 
focus their efforts on (1) ftr-t 
predtctlng and then remedtattng 
contaMinant· transport and. 
transfor���atton: (2) develop���tnt of 

. advanced ��ater ta ls nect�.ssary for· 
evaluation and separation of cemplex 
wistes, materials that wtll hav; a. · 
variety of tndu�trta l uses: (3) 
l.ncreased use· of biotechnology for. 
remedlat ton; (·4) eva luat ton of toxtc � 

substances on human·(and envt�ntal) 
health, Including development of 
methodologies. of -wide applicability In · 
the .biotechnology Industry; (5) achieve . 
transfer. of technology through Industry 

'tnvo)Vement and. d'rectly .contributes to 
SUSTAINABLE OEVELOPMEHT • .  The �MSl.wlll 
be a Nat lona 1 User Fact ltty; acadeiatc 
and Industrial scientists will work tn 
co llaboratlon. with tn-house 'staff: 

· addtt lema lly: acadellltc and industria 1 
scient lsts will have access. to the 

. unique equipment to be housed tn the 
EMSL. ($50,000) 

<· 

. I 

.· 



.,-
rn.. F ac I 11 ties -Operat tons ( Cont 'd) : 

Prog� .. ·Acttvtty 
----------�---------

Construct ton 
(Cont'd) 

· FY 1994 . . . 
----·---------------------�·-----------

lack·of a continuous supply of some 
radloJsotopes·has caused �oncern 

·throughout the nuclear IM!dlclne 
·clinical c�ritty because vital 
'dtagno�Stlc technology.was not available 
for patient studtes,.and l�rtant 
btcMdtca 1 research a·ct tv It les W.re 
also Affected .. The Brookhaven l tnac 
IsotOPe Producer Is a·cost effective· 
and rapid .eans of resolving much of 
this radtot sotoiie:-shortfall. The 
upgrade wt 11 Increase the be• current 
of the existing facility by a·factor of 
three, rep lace ·the target asst!lllb ly and · 

illprOVt't the hot cell shielding In .order 
to substentially enhance the 
radtotaotopes production capabJltty. 
Two years wtl� be required to ca.plete 
the upgrade:· ($5,821.) . · 

·' 

FY 1995: 
--------------------------�------------

Comp leta �pgrade. 

.. 
' 

· ,  

Initiated construction of the Hu...an Co�ttnue construction �f the Htllnan · 
GeflOIIIe laboratory at LBl to provide a Genome laboratory at LBl to provide a 
state-of-the-art·factllty for 110lecular state-of-the-:art facllttyAor 110lecular 
genet tcs research. The three story · . genet tcs research. ($15,800) · · ' 
�tldlng will provide 41,000 gross . 
square feet and 24,0�0 net square feet 
of asslgnab le labOr.atory and .office 
space. The laboratory will provide an 

. essent Ia 1 core of laborator tes for 
lllllltldlscipltnary te&IIIS of technical · 

staff that ut lltze a conaon poo 1 of · 

lnstrull'lentat ton and ce 11 culture .. 
faclltttes.· This building will be 
�djacent to existing cell biology 
research facilities that'are used for 
related research on gene expressions 
and physiology .. This and other .light 

- laboratory ·space· at lBL Is now fully 
utI llzed. · The HUMan Gei1CIII8 Laboratory 
Is planned for a staff of-92, Including 
senior scientists, postdoctoral 
associates, graduate·students, 
techn tc tans and support personne 1. 
Research at the Hu.an Gena.e laboratory· 
wH 1 d I NM:t ly support the needs of the · 

. . . I 

'· . 

. " . . 

.FY 1996, 
----------------�--�------------------· 

Ito ac�ivlty. 

. '· 

Cont.inue c�nltruct i�n of. the Htinan 
Genome laboratory at LBL to provide a 

'state-of-the-art .facility for molecular 
genettoa research� ,• ( $5. 700) . . 

· . .  

. •  



Ill: Facilities �rations (Cont'.d): 
,� · 

Progr• Activity. 
_ 

FY 1994 _ _ FY 199.5 FY 1996 
-------------------- -'!""·----�--�-------�----- �-------------- . -------------- ... -------- ... --------� -----· -� --------------.--------·----------------

Construct ion 
(Cont'd) 

·Dot: Biological and EnvlrOMII!ntal ... 
Research progra111 for gene mapping and . 
DHA baJe sequencing and Its related 
efforts to illlprove ana lyt lea 1 methods' 
Instrumentation and lnfon.atlon 

· lilnag�nt. SUc:h efforts w 111 provIde 
a fundamenta) u�rstandlng of the · 

structure and function of the.human 
gellOIIIe--t� genetic basis ,of· · . 

suscept tbt ltty to disease caus tag_: 
agents--for use ln.deflnlng ·risk and 
providing health protection. ($2,134) 

$ 47,482 $ 70,100 $ 67,045 

-----------�----------�-------------------------�---�-------------------------�------·-----���---�-----------------------------------------·�--
Fact Htles 

. �rations 

• ' • I 

$ 68,439 $ 95,240 s 91,045 . ·  

__________________________________________________ 
. 
______ .;.. _____ ,_ ___ �--------------·-----:�-----·--·---�--------------------�-----------------------

·' 

, . 

459: 



OEP�RTMENT OF ENERGY . 
: · .  · FY 1996 CONGRESSIONAL BUDGET REQUEST .. . (Cha�ges from r=Y 1 �5 Co�gressiOI'Ial Bu�get. R�uest are denOt� with a verltcal llrie In left margin.) . 

. ENERGY SUPPLy' RESEARCH AND DEVELOPMENT .... 
(Tabular dollars In thousands. Narrative mat�rlal ln whole dollars.)· 

IV. A. Construction Funded Projeet Summ.ary 

Project No. 

GPE-120 

94-E-339 
94-E-338 
·94-E-337 

· 94-E..:335 
1 91-EM-100 
SubtOtal 

Project Tlile 

General Plant Projects. 

·�uman Genome Laboratory, LBL 
Structural Biology Center, ANL · 

ALS Structural Biology Support FacilitieS; LBL · 

BLIP Facility Upgrade 
Environmental Moiecular Sciences Lab., PNL 
Line lteni Projects 

Total Slologlcal and Environmental R�earch 

TEC 

24,634 
14;876 

7,882 
. 5,821 
207,900. 
261,113 

$XXX;XXX 

Previous FY 1994 
• Appropriated Appropriated 

$3,047· b/ 

0 2, 13-J· 
0 3,881 
0 582 
0 5,821.· ' 

32,017 50,770 a/ 
50,770 44,435. 

' 
$XXX,XXX . $47,482. 

a1 $22,270 prior year funding and $28,500 F'( 1993 funding provided by Environmental Management pragram.' 
· b/lncludes general reduction lor use of prlt>r year balances of $70,� . 

.. .,. 

FY.1995 
Appropriated 

$3,500 

•. 15,800 
6,700 
4,700 

0 
40,000 
67,200 

$70,700 

FY 1996' 
. .Request 

$4,450. 

5,700 
4,295 
2,600 

0 
50,000 

. 62;595 

$67,045 

. Unappropriated 
Balance 

1,000 
0 
0 
0 

35,113. 
·36,113 . 

$36, 1.1'3 



tv. 8. �. ... .atructton Fl.tded Project Descriptive S�ry 

1. 

2. 

3. 

Project Title and L�atlon: P.roject ,GPE,.12o; General Plant Projects . 

Start Date: ·2nd Qtr. FY 1996 · Coq>letion Date: 4th Qtr. FY ·1997 

Finaneia� Sch�le: 
Fiscal Year 

·Previous 
. FY 1994 Projects 

FY .1995 Projects 

. . 

F'( 1996 Projects · 

oblIgations FY 1994. 

XXXXXlCxx· $ 1,539 
. 2,97 7 400 

3,500 0 
4,450 0 

CO!!tS 

.E!..1m FY 1996 

s 1,886 s 1,006 
11126 1,228 . 

413 166 
0 500 

After 
FY 1996 · 

$1,385· 
223 

2,321 
. 3,950 

· TEC: $ 4,450 · 
TPC: $ 4"-450 

. .. ..... · 

Ml!rratfve:, The request ltupports lllf�r r,ww construction and other capftltl alterations to land, buildings; .and �tflfttes s�tetnS. li'l-lddltton; the cost · 
of Installed equfp��ent Is fn.Cluded as an Integral par� of the general: plant subprojec:tt: . . . · .  · · 

' 

General plant proJects are necessary to llllfntaln facilities in an envirornentally safe and health hazerd free condition. They ere also reciutred to keep 
facilities fn adeq.late repair, including .roads, parking lots, pavements, e�c. The BER program supports such. actlvftles as a landlord responsibility for· 
the Pacific: Nort�west Laboratory al')d'f.or other .laboratories and universities. The FY 1996 General Plant Projects ft.nilng will also support high priority 
Es&H -ec:tivltl.es Identified In the Department•� ES&H Five Year .Pl�. · · 

FY 1996 
4. · Jotal Project Ft.nilng (8/A.>.: 

Prior 
Years � · . Reaueu · . To Conplete · 

Cohstruc:t I on . . ....... . ... .. ·• S. XXX s 3,047!i ·$ 3,500 s 4,450· 

. . 
!I fneludes general reduction for use of prior year balances of $70,000. . .. . . . . � 

.. ' 

461 

S XXX 

,.· 

. ,  . 



IV. B. Construction Fta'decl Project Deicrl.ptfve S1.1111111ry 

1. Project title and Location: . Project 94-E-339, H11118n Genome LaboratOry 
Lawrenc' Berkeley Laboratory 

· 

Berkeley, California 

Start Date: 4th Qtr. F.Y 1995 COR"pletfon Date: 4th Qtr. fY 1997 

2. Financial Schedule: 

fiscal Year Ae!!rQ2rlation Adjlist!!J!mt 

FY 1994 s 2,200 -66!/ 
FY 1995. 15,800 0 
FY 1996 5,700 0 
Fy 1997 1,000 0 

·' 

Obllsgtlons 

s 2,134 
15,800 ' 

5,700· 
. 1,000 

.£2!.tL 

s 518 
4,970· 
9,850 

-'9;296· 

TEC: S 24,634 !1. 
TPC: S 24,934 !f. 

.
. 

· 3. Narrative: The pr�sed laboratory will be a three�story building with 41,000 gross square feet and 24,050 net square feet of assignable labor�tory and office 

4. 

space. 

·The Hllll8n Genome Laboratory at 'LBL will support the.Department of Energy's program to develop and. apply the pqwerful tools of molecular.genetlcs. towards . 
�rstanding the health and envircniental lq>acts of current and proposed energy technologies� Research ·conducted ilt the laboratory will provide a funct.nental 
understanding of the 'structure and function of ·the human.gename. 

· 

·prior FY 1� 
TO Col!pltit Total Project Fl.llding (BA): Isars FY 1994 FY 1995 Reauest 

Construction • •  : •••••••••••• $. 0 • 2; 134 !1 S15,800 · s 5;700 s 1,o0o 
· tapital EqulpMnt .......... 0 o· 0, 0 0 

Operating Expenses ••••• • ••• .170 130' 0 0: 0 ' 

!f Reflects reduction of fl.lldlng for FY 1994. rescission·. · ... 

. ' 

\. 

' . 

• .  

. . . 

. .  

. · . 

462



IV. i!J. ...Mtructlon Ftrded Proj�t Descriptive s..-&ry 

1. ·Proj�t .Title �Location: Project 94-E-338, St�uctural Biology Center
·
. 

Argonne.National Laboratory (ANL). 
TEC: S 14,876!1 

_·tPC: S 21 ,596!/ 
Argonlie, IL ·. . ·.1. 

Start Date: 2nd Qtr. FY 1995 
\.. . . . ·:· 

to.pletion Date: 2nd Gtr. FY 1997 
·

. 

2. Financial Schedule: 
.· -obl isat.iona 

s 3,881 
6,700· 
4,295 

. 0 

Fiscal Year · 

FY 1994 
·FY 1995 . . . 
FY 1996 
FY. 1997 

Appropriation 

s 4:000 
·6,700 
4,295 

0· 

. Ad I us tllll!nt 

·119!/ 
o· 
0 . O· 

Costs 

s 8'27 
6,700 
3,700 
3,�9 

3. Narrative: Thtt' Structural · Biology Center .. (SBC> prciposes to develop 8nd operate a seC:tor of the 6·7 GeV •!I a user faciJ.!!Y for !'I'CrOIIOlecular ·• 

crystallography. The •Jor portion of the sac construction projeet ·will be to build t� x-ray be•lfnes--one bencUng-.agnet line end one insertion-device 
line--with their.essociated.experi�tal htrtches, ancillary instrlillentation, end conVentional facilit:ies such as �ffices and labOratories. � · 

eo.weritt�l f��e
.
ili�ies at the 6·7 ;;.V and in Buildi� 202 will � bUilt and operated to s�rt c�tal grciwth, �t·t� and elfg�t-.at

. 
ANL. A fully 

established biochelaistty laboratory wtll be operated and staffed at ANL and will be available to outside users. A biohazards contaiflllljnt .facility wfl\ be 

4. 

built and staffed at ANL so the user eOIIIIi.rlity can ·handle their uteri ala as tieeded. . . . . 
· · · · 

.. Total Project Funding (B/M: 

COnstruct I on.'!� ••• � •• ��-•• , •. 
capital Equi�t ••••••••••. 
ape�at ina Expenses ••••• � •.•• 

Prior· 
Years 

., . 0 
0 

843 

..• fY 1994. 

S.3,881!1 . 0 
780. 

·n 1996 
. fY l995 ·seaue.t Io C9!!!1!le11

· 
· '· ' ' 

s 6�700 s 4,.295 s 0 
. 0. .. 200 400 

830. 1,072 2,595 · . 

" · 

111 
. 
leftecta ...cb:tici\ of fwding for FY 1� resc.issit�n.· 

/ 
;• 

. 
. . 

,.· 

'463· 
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IV.· B. c_onstruction Fi.alded. Project Descriptive Suli!lll'l' 

. 1. Project Title and location:'· 
J • •  

Project 94-E-337, ALS structural· Biology SUpport Fecllltlea 
Lawrence Berkeley Laboratory (LBL) 
Berkeley, California · · 1· 

Start Date:. 2nd Qtr. FY 1995 · �letlon Oate: 3rd Qtr. FY"1996 

2. Financial Schedule: 

Fiscal Year ApproeriatfC!l Adjustments 

FY 1994 
FY 1995 
FY 1996 
FY 1997 

600 
. 4,700 
. 2,600 

0 

-18a/ 
0";" 
0 
0 

oblfsatfons 

582. 
4,700.-
2,600. 

0 

296 
2,300 
5,100 

186 

. TEC: S 7,$82!/ . 
. TPC: � '7,982!/ 

. .  · 

3. Narrative: The AU Structural B'lology SUpport Facilities will provide 11,100 gross square feet of auPf,o�t labo�atorlea .llrld offlces;lOcated In the ALS 
building and In 81'\ eKiatlnsi adjacent strUc:ture. The facilities wll'l be designed and eqUipped to supp()rt activities In the areea of x-ray •h:roiMglni 
ind alcroholl:Jgraphy, x•ray spectroscopy, and x·ray crystallography. -

. ' 
Prior FY 1996 

4. Total Project Fundlng·(BA): Years f!...!22! f!.Jm Rec:a.ess To Conplese 

ConstruCtion ••• � •• , ••• ;. •••• $ 0 $ 582!i 
Capital Equl�t •••••••••• 0 
Operating. Expenses ••••• •

.
• •• 100 

' . . . 

0 
0 

!I Refl'ecta reduCtion of ftnflng for FY 1994 rescissiQn •. 

$4,700 $ 2,600- $ 0 
0 0 0 
0. 0 0 

0 • • •  

.... ' 

' .· 



IV. B. construction .f....ted ProJect Dneriptiw s�ry 

1. Title and location of Project: 

·start .Date: 2� Qtr. FY 1994 

2. Financial Schedule� 

FisCal Year 

1991: 
1992. 
1993. 
1994 
1995· 
1996 
1997 
1998 

. Project 91�EM-100, Environ.enta.� Molecular Sciences l�ratory 
• Pacific Northwest Laboratory -· . ·· ·. 

· . 
Richland; Y�shington . 

Ca.pletion Date: 4th Qtr. FY 1997 

Al!!!:oor i atf 2!l � �djust��ent · Obl tsiattons !I 

s 5,200 �30£1 s . 5,170 
17,100 b/. 0 17,100 b/ 
28,500 0 :28,500 
33,000 -.98l!V 32,017 
40,000 0 40,000 
50,000 0 so,ooo 
35,1.13 0 35,113 

0 0 0 

·cost! 

s 1,500" 
. 3,300 
12,800 
26,282 
56,700 
68,200 
3,9,118 

0 

TEC: · $2070 900 
·TPC: · $2�,900 

'' 

l. Narrative: This facility fa approxf•t.ely 200,000 square feet, housing 209 penunent·tlclentfflc and support staff .and 60 visiting scientists. Fac:fllty. design wfll 
support state·of-the·art.laboratory equi�t, provide fle�ibflity to acca..odate future equiPM8nt,. and support educational and technology transfer lnitlatl¥ea� 

this proJect will be a..� l�retory fac:flHy w
.
i
.
th � ,ffli

.
ttal c�l�t of. laboratory equipilent� ·EMSL �ill b, an extensiOrl ��the cU..rent �trorwental •••�ton'� · 

< 

at the Hanford she, pr-oviding a. focused laboratory capabH tty to develop· technology solutions to alta-specific envi rorwental restoration and waste lllen8gMeflt probt_. 
for the full duration of site cleanup. 

· 
· 

Prior FY 1996 
4. To.tal Project F.\l'lding (BA): Year! h 1994 n 1m Reauest T2 COIII)leS! 

construction •. . .•......••.• $50,'770 $32,017 . $40,000 $50,000 s 35,113 
c&pttal Equi�t •••• � •••• 2,320 2,670 0 0 0 
operating e·x�es ••• � •••• 6,500 2,050 1,400 a_3oo 4,760 

a/ Fmds provided by Envirorwental MM)89elleflt progr• for FY 1991 through fY .1993. 
� . ExcludeS S20,000,000 provided by the Departlllel"lt of ·Defense per the Defense Appropriation Act of. FY 1991. 
c/ Adjustllll!int reflects a S30,000 general reduction • . . 

�I Reflects reduction of ftnling for FY 1994 rescis!fions. 
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