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DEPARTMENT OF ENERGY
FISCAL YEAR 1987 COMGRESSIONAL BUSGET REQUEST
SUMMARY OF ESTIMATES BY APPROPRIATIONS

(in thousands of dallars)

FY 1985 FY 1986 FY 1987
Actual Estimate Reguest
BA BA BA
Appropriations Before The Energy
and Mater Bevelopeent Subcommittees:

Erergy Supply Research and

DevelopMent . .c.cuceusanveascssens 1,967,490 1,696,298 1,254,162
Uraniem Enrieivient .oceevirenccanas 237,956 199,512 -
General Science and Research ...... 724,860 655,928 173,400
Atomic Enargy Defense Activities .. 7,322,321 7,231,654 8.230,000
Depal‘tmcnta] M.’rﬂﬂi Str‘ation FEEETES 128’602 15‘-319 1513082
A]as&ﬂ PO‘NE( WMMSU'BUOH FE kB EE R 3|23] 3.245 21%1
Benneville Power Administratiaon ... 284,771 330,000 276,100
Southeastern Power Administration . 35,744 - 19,647
Sauthwestern Power Administration . 31,208 29,191 25,337
Mestern Area Power Administration . 218,230 195,910 240,309
Nestern Area Power Emergency Fund , e -— —
Federal Energy Regulatovy

COBETSS TN v, v arwiv o 90s s 8w &7t o B e 54,543 41,989 20,325
"UGIEE?‘ H&St@ FUﬂd maRamasmEidmEERSE 32?.559 499!037 769'349
Geothermal Resources Oevelopnent

Fund ad 8RNI E3LERLES ARREAZASAARRLEAES 121 59 ?E
Subtotal, Appropriatioms Before the

Energy and Water Cevelopment
Subcommitlees ...c.ccvmencnnanas £11,335,748 $11,024,162 311,767,664




GEPARTMENT OF ENERGY
FISCAL YEAR 1987 CONGRESSIONAL BUPGET REQUEST
SUMYARY OF ESTINATES BY APPROPRIATIONS

{in thousands of dollars)

Appropriations Bafore Interior
and Related Agencies Subcommittees:

Alternative Fuels Production .......
Clean Coal Technology cccsvearasanas

Fossil Energy Research and

Pevelopment .......... & DR e e
Naval Petroleum and 011 Shale

Rezarves ...... = S T e
Energy Conservation ....sceenecsanes
Energy Regulation ......ccscuea, .
Esergency Preparedness ....... Aea e
Strategic Petroleum Reserve ........
Energy Information Activities ......

Sebtotal, Interior and Related
AgeHCies mcmitteEs [E N EENIENNEN]

Subtotal. Emergy and Water
Development Subcommittess ........

Subtotal, Department of Energy .....

Permanent - Indefinite Appropriations:

Pam“ts tﬂ St-ﬂt!s rrf bRt ansnnmemn e

Tatal, Departiment of Energy ........

FY 1985 FY 1986 FY 1987
Actual Estimate Reguest
BA A BA
§ 1,169,895 1 - s -
289,048 311,954 82,767
156,874 13,002 127,108
457,436 427,512 | 39,433
27,139 23,423 21,850
6,045 8.750 6,049
2,“9’550 107,533 s
60,919 57,724 59,651
4,216,906 946,698 136,853
11,336,748 11,024,162 11,762,664
15,553,654 11,971,060 12,099,517
1,052 570 570
$15,554,706 $11,971,630 $12,100,087




DEPARTMENT OF ENERGY
FY 1987 ConGRESSIONAL STAFFING REQUEST
ToTAL Work ForCE

FYL198S FY1984 FYLI987 FY1987
FTE CONGR =FY8é CONGR

USAGE  REQ REQ
ENEROY & WATER SUBCOMMITTEE
HEADOUARTERS 4,885 4,965 -18 4,947
FIELD 9.133 9.185 111 9,298
SUBCOMMITTEE TOTAL 13,998 14,150 93 14,243
INTERIOR SUBCOMMITTEE
HEADQUARTERS 1,353 1,304  -146 1,139
FIELD 907 898  -226 470
SUBCOMNITTEE TOTAL 2,260 2.200 -392 1,808
GRAND TOTAL 18,258 16.3%0  -299 16,051
ADJUSTMENT -132  -198 =330
ADJUSTED TOTAL 16,258 16,218 =497 18,721



DePARTHMENT OF ENERGY
FY 1987 CoNGRESSIONAL STAFFING REQUEST
TotaL Work FORCE

FY193% FY1986 FY1987? FY1947
FTE COYGR  -FYaé CONGR

USAGE REQ REQ
10:ENERGY SUPPLY RESEARCH AnD DEV 337 936 =15 900
HEADQUARTERS 411 aze -28 792
FIELD 126 116 -6 108
1S1URANIUN ENRICHMENT &9 éh 1 67
HEADQUARTERS 58 g8 1 9%
FIELD 11 11 0 11
20:GENERAL SCIENCE AMD RESEARCH 17 39 0 39
HEADQUARTVERS 37 39 o 39
2335AT021C ENEROY DEFENSE ACTIVITI 2,618 2,702 131 2.83)
HEADCUARSIERS $56 318 9
FIELD 2,122 2.l8¢ 122 2.30¢
S0:DEPARTHMENTAL ADMINISTRATION 3.307 3.382 -3 3,327
HEADQUARTERS 1,721 1,226 0 1.726
FIELD 1.58¢ 1.606 a5 1.600
J4:ALASKA POWER ADMINISTRATION 37 38 L 33
FIELD 3? 38 0 38
J6:ADNNEVILLE PONER ADMIM 3,310 3.480 ] 3,480
FIELD 3.510 5,480 0 » 680
381 SQUTHEASTERN POWER ADMIN 38 40 © 40
FIELD 38 41 [ 40
¢2:SOUTHHESTERN POWER ADMINM 184 184 0 186
FIELD 184 184 [ 186
46 :WESTERN AREA POWER ADMIN 1.181 1.160 0 r160
FIELD 1.181 » 169 ] 1.160
SO0:WAPA - CDLDRADD RIVER BASIN 219 219 ] 219
FIELD 219 219 0 219
52 :FEDERAL ENERGY REGULATORY COMM 1.617 1,659 ] 1.659
HEADQUARTERS 1,617 1,659 0 1,659
54 : NUCLEAR WASTE FUND 238 292 o 292
HEADQUARTERS 123 147 9 147
FIELD 118 145 Q 145
56 : GEOTHERMAL RESDU!C!S DEV FUND 2 1 a 1
HEADQUARTERS 2 1 a 1
“651 FDSiIl EN!IGY RESEARCH AMD DEV 714 7D0 ~161 339
HEADQUARTERS 151 138 =24 149
FIELD 565 565 -135 ¢30
TR RAVAL PETRGL 4 OIL SHALE RES 106 104 -3 9
HEADQ 23 23 0 23
FLE a1 a1 -9 2
75!ENER6Y CONSERVATION 3313 52 ~134 218
HEADQUARTERS 208 227 =79 148
FIELD 12% 129 - 55 70
801 ENERGENCY PREPAREDNESS 76 7 0 71
HEADQUARTERS 76 71 ] 71
81:ECONOMIC REGULATION 77 140 ~-30 290
HEADQUARTERS 377 3140 -50 2%0
AS:5FRATEOIC PETROLEUM RESERVE 178 152 =32 120
HEADQUARTERS 40 27 -5 22
FIELD 138 125 =27 94
90: ENERGY INFORMATION ACTIVITIES 530 §81 -6 479
HEADQUARTERS 530 §al1 -6 479
94: ADVAMCES FOR CO~-OP WORK 2 2 a 2
FL1ELD 2 2 0 2
CRAND TOTAL 16.254 16,350 =299  16,05])
ADJUSTNENT =132 =198 -330
ADJUSTED TOTAL 16,258 16,218 =497 15.721



DEPARTHMENT OF ENERSY
Prepcsed Appreopriation Language
Energy Supply, HAesearch and Development Activities

(Including Transfer of Funds}

For expenses of the Department of Emergy activitigs including the purchase,
construction and acguisition of plant and capital equipment and other expenses
incidental thereto necessary for enérgy supply, research and development
activities, and other activities in carrying out the purposes of the Department
of Energy Organization Act (Public Law 95-8]), including the acquisition or
candemnation of any real property or any facility ar for plant or facility
acquisition, construction or expansfon; purchase of pascenger moter vehicles
(not to exceed [17] 18 for replacement only), ($1,989,671,000] $1,254, 152, to
remain avallable untiT expended [of which $208,000,0001; in additinn.
$584,158,000 shall be derived by transfer froe Yranium Supply and Enrichment
Activities provided in prior yearsD, and of which $17,400,000 shall be derived
by transfer from Operation and Maintemance, Southeastern Power Administration;
and of which 325,000,000 shal) be available only for construction of 1:
frovided, That funde avaitable under this head in Publig Law 99-141 for the
Advanced Science Lenter, the Lenter for science and lechnology, the Center for
Energy and Biomedical Technolegy, the Energy and Minmeral Research Center, and
the Demonstration Center for Information Technologies [as described in the
report accompanying this Act; together with not to exceed $6,000,000, to he
derived from reyanues from activities of the Technical Information Services,
which shall be credited to this account and used for necessary expenses and

shall remain avatllable until expended], shall be avallable for other expanses
of energy supply, research and develnpg%gt activities. (Pubiic Law ﬁﬁ-;il.

making appropriations for energy and water development, 1986.)



DEPARTMENT OF EMERSY
FISCAL YEAR 18B7 SONGRESSIONAL BUDBET MEQUEST
SUMMAEY OF ESTIMATES BY APPROPRIATICH BY MAIOR AZTInITY
EHEAGY SUPPLY WCSEARGH AND DEVELORENT
Rudget Authority in Thowsands of Bollars]

FY 14 7 1986 Fr 1987
Actzyl Estimaty Aegjuesi
S AT ENBERY- 45 0ui im ot &4 s e 5low $ 371,587 § las.gH $ n.w

aeothormel ..qicossssssiunnasassnnnn 29,698 25,681 17,930
HydTODOWEY sesuscnsssssnronasnsssses 47 aar =nm
Electric Energy SYStO® .occvavarans 19,717 11,548 T.618
Enmergy Storage SyStems .....ssesceas 14, 642 17,292 §,008
Hutlear Eoergy RAD (uviieennsnanreesn 412,612 374,684 130,900
Rempdial Action & Waste Techsaiofy . 170,065 2,047 W, 10
Civt1{an Maste PO oavirevmnnnnsies 75,895 18,064 $,5%0
Emiromentsl, Safety awd ¥emlith ... B 063 8,921 76,098
Blolegical a4 Envirowental

RASBAMEN vcvssranccssaronansasanss 187,76 119,850 95,565
Liquitied Gasesus Sp11l Test

Farllit? cusuvevnvausarianccansnne 4,299 1,732 1,200
Hagngtic Fuatian ..csassrrenasssasone 423,653 355,469 33,000
Ba51C ENBFGY SCIENGEF svsrranaaasnss 410,500 4,170 41,17
€nergy ReSearch Amalyxls .......ce.. 2,970 2,558 3,550
Univarsity Researck Instruventation. 4,95 6,254 5,000
Gniveraity Regaarch SUPPOrt ..ueauue 10,59 0, 296 10,975
Advitory dnd Oversight Progran

DIrELEION wuuvnscaniansbsnsansssss 2,90 2,874 2.9
Paiti-Prpgram Laboratories

Feilities Smpport cvauveiincnenns 1,200 39 824 60, 190
Smal] Business Tnnovation Research

Pregral .vececcressasasiionanancen 4,724 - -
In-House Energy Mansgemenl ...caieus 10,821 11,709 6,500
Technizal Infernation and

Manag@men? ..., ceceecsseariracanan 13,442 2,413 10,775
Policy and Manpgemant ... .ecccissans 3,80 3,487 3, B&7

Subbtatal, Energy Sepply RED ... 2,029,630 1,939,579 1,699,951

Less Use of Prior Year Balances and
Othar AQSUSLEROE covensanssnncanss =62 ,400 -243,830 -545, TR

Totz?, Tnergy Saprly AME. . .icauuee, $1,967,490 31,696,298 $1,254,162
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DEPARTMENT OF ENERGY

1987 COMGRESSIDNAL BUDGET REQUEST
' FROGRAM OVERVIEW

Biological and Environmental Research

the budget regquest Ffor FY 1987 for tha Biolagical and Environmental PResearc¢h (BER)
program is $]96,565,080. Rithin this budget, $184,565,000 is for aperating expenses,
$3,50C,000 far capital equipment, aed $3,500,000 far constructiom. This request will
allow coatinuation of the current year program activities and enhanced efforts an the
health effects of enviroamental radan,

The missien of the Department of Energy 10 energy research and national defense has
brovght with 1t major responsibilities and opportunities in the 1ife sciences. The
responsibilities stem from concarns that the energy techmologies which contribute sp
substantially to the material well heing of the American people, may alsD have
adverse health and environmental fmpacts. The opportunities arise because

many of these same technolegies, and the intellectual and physical resources
underiying thelr develagment, have made major comtributions te the health and
welfare of society, and hold promise for even greater comtributions in the

futuyre. Thus opportunities and danmger are doth present, and a central goal of

the 8tological and Environmental Research program (BER) is to maximize the

Toreer while helptng to minimize the latter,

A central ebjective of the Department's health and environmental effects research is
ta create A knawledge baze that will permit a realistfc assessament of the impact of
energy strategies bafare they are adapted. The accumulatioe of such knowledge
reqguires Tong term research that is comprehensive and multidisciplinary 1n its scope,
and quantftative and mechanistic in its ltevel of understanding. Health and eaviron-
mental #ffects rasearch gpoasored by the Department and its predecessor ageacies has
ranged frem picneering molecular investigations of such fundamentally important
processes as ONA damage repair mechanisms, through systemic studies such as these
that providaed the earliest information on bone marrow transplantation, to the
investigatien eof global precesses that govern atmospheric transport,

These studles, and many others 11ke them, were originally motivated by an effort ta
understand the effects of radjation an human health, and the mechanisns by whith
radtonuclides move through the environment and the food chain. They have,
however, had consequences which far exceed the original pregranmatic goals,

Thus, the ability to identify and quantftata repair enzymes has led L0 major new
insights into the genetic deteratnants of susceptibility to Certaln types of
cancer with the discovery of increased risk in deficienrt pepulations. Research

of this type, on molecular markers for susceptimility and resistance, §$

spawning 3 major subfield of molecular biology. S$imilarly, the basic res=arch

on bome macrpw Cransplantation has previded miuch of the jnformation upon which
modeiT organ transplintation rests; while the research on atmespheric physics

and chemistry has turned out to be cantrsl ta approaching prablems such as actd
rain and changes ip the atmospharic concentration of “greenhouse™ molecutes, which
are currently of major concern to socCiety.

Research in malecular epidemtfology on understanding the molecular basis of diathesis
and resistance to damage by radiatiom and toxic chemicals, will receive increased
emphasis. The tdeatification of pepulations that are particularly susceptible or
resistant to certain types of insualts 1s not only of Lhe greatest sfgatficance to
medical sciances, but 1t will have a major positive impact on the Department's
mission by permttting an approach to setting health standards that takes acfount of
population heterpgeneity at the doses 20 which human populations are ordinarily
exposed. Similarly, the axtraardinar{ly high quality research on atmospheric
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processes, which i3 providing the insights needed to develop optimal strategies for
addressing energy related and national defense problems, will be strengthened, Other
environmental programs also require strong support as evidenced by the large number
of recently published reports that describe the health and environmental issues of
the day. These are most comprehensively discussed in the Report on Long Term
Environmental Research and Developwant of the Council of Environmental Quality (March
1985). For example, models of transport and chemical reaction in sofl are crucfal Lo
rytional decisions related to citings of tokit waste duwiEps and to optimal decisiens
on mitigation measures to correct past mistakes. The difference between optimai
strategies based on knowledge gained through research, and far from optima)
strategies, amounts to hufidreds of billfons of dollars in economic and tealth

costs.

One of the extraerdinary characteristics of the BER program fs fts comprehensiveness:
the global nature of fts scope-~compalled by 1ts mission-~{s untque to the nation
and pernaps to the world. This breadth makes Tt fdeally suitad to carry owt
certain typas of programs. An example of immediate societal cencern 15 ridon
research, Recent information indicates that the potential expasures to radon gas
and 1ts daughter products in residential structures, and the nusber of people so
exposed, may by substantial. A precise definition of the risk to health presented
by these exposures, and the formulation of a ¢ational strategy far the abatament of
the risk, requires the entire spectrum of activities sponsored by the BER program.
Thus, fully addrassiang the issue of radon health effects will require the
develgpment and testing cf models of radem transport throwgh the sayviromstent,
carefully controlled epidemiological studiez, and fundamental studies of the
machanisms by which radon produces demage. The first of these will permit the
prediction of indoor radon levels and 1ts state of aggregation from measuraments
exterior to a home; the latter two will provide information on the risk associated
with a given level of radam,

thic brief description indicates that the BER programs aimed at addressing the health
and environmental jmpacts of energy strategies have led to fundamental scientific
advances with major implications for human health and the economy that far exceed the
geal of identifying potential hazards. There is, howsver, an additional and equally
tmportant component te the program's goal that is related¢ to the unique capabilities
of the Department of Energy.

The Department, by virtue of 1ts role in the physical and engineering sciences, has
extraordinary interdisciplinary capabiiities, and unique capital intensive equipment.,
These capabilities have been widely recognized. In FY 1985, other Federal, state,
and local agencies and private industry ?nvested over $115,800,000 at these facili=
thes for the conduct of health and environmantal rezearch to help eddress their
mission needs. Many BER-funded scientists in the onsite lahoratory program also hold
academic eppointments and serve as an important resource in the formal education of
the nation's sclentists, engineers, and physicians, The research projects supperted
at the laboratories and universittes serve as vehicles for the training of hundreds
of predoctoral students aed post-dectoral investigaters. Opportunfties are provided
for ressarch collaboration by full-time visiting scfentists. Ftnally, the unique
facilitfes and research instrumentation asnua)ly attracts over 600 part-Lime users
from the scientific community.

This combination of wnrivaled physical and intellectual resources has led to major
advances in medfcine, and holds promise for equally important contributions in the
future, both in medicine and biadlogy. Mistorically, the Focus has been on nuclear
medicine; the developBant and applicatfon of non-fnvasive fmaging technigques far
diagnosis and troatdent of disease, and the production of radionuclides and radfo-
pharmaceuticals for the treatment of tumors, and for the study of metabolic and other
kinetic processes. Through collaborative programs with university amd private
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hospitals, applications are pursued through the clinical feasibility stage, and into
the technoloay transfer process. The advances made in this way have helped cure of
alievfate the sufferings of hundreds of thousands of peopla throughout the world and
have spawned industries with markets valued at hundreds of millions af doltars per
yeae. For example, Thatlium 201 alone was agministered to several hundred thousand
patients in 1981 for the Jiagnosis of heart disease and 1ts use has saved over
£78,000,000 per year in medical expenses,

The future 15 equally promising with such new developments as magnetoenceplialography
which will permit the study of neurolegical processes with previously unattainable
precision; with the promise of newtren capture therapy fer treating cancar, ang with
the spectacular success of heavy fan therapy for curing small and otherwise
untreatable brain lesions, Ilmportant new approaches are also being pursed which show
great promise for the prevention and treatment of ischemic heart disease by measuring
sebtle changes in regional metabolism of heart muscle before and after interruption
of coronary bloodflaw.

Another development which emerged from the nuclesr industry is the cell sorter; an
fnstrument ortginally intended to separate radfation damaged cells from normal cells.
Its tmpact has, however, far exceed the most optimistic justifications for its
development, Rapid cell sorting capabilities have had 2 major impact on cytology,
immunology and cell biology in general and have spawned a major new industry. Among
its routine uses are blood cell counts, detecting genetic abnormalities amdt
monitering cancer treatment., Wore recently, impravements fa tha method have
permitted the creatian of a chromosome specific DNA Vibrary which scientists believe
will advance the ceurse of human genetics by a decade; an advance which will
E$rtain]y be a major step ferward in the diagrosis and treatment of genetic

tpases,

Mumerous other examples of major achievements 1n mzasurement concepts and devices,
originally motivated by highly circumscribed needs, have been documented in a recent
BER publication., Their impact on medicine, biology and the environmental sciences
have deon substantiai; their impact on the ecanomy 2lone mare than pays back the cost
to the taxpayers of the BER program and its predecessors,

In addition to the intellectual and scientific resources which have made these
technologtes possible, the national laboratertes possess multiuser faciiities that
are having a major impact on elucidating the structure of hiological molecules, Suwch
strectural determinations are required for a rational approach to a variety of
molecular design problems; e.g.,, the madification of proteins so that they have a
specified type of activity. Moreover, the unparalleled computationzl resaurces and
the bread capadflity to exploft them fully, also provide the environment necessary
for major advances fn predictive capability for small molecule structure-activity
relations, which is central to problens in identtfication af mutagens and
carcinogens, and the design of drugs and vaccines. The development of ratinonal
approaches to drug design and protein engineerfng can lead to commercial markets with
enormous health and economic impact. Togather, these structurn] biology activities
will provide the firm foundation crucial to maintaining America's competitive
advantage in private sector biotechnoiogy during the coming decades.

The BZR program budget request includes funds to support 89 FTE's at the
Environmental Measurements Laboratory., The staff are Federal amployees doing
research in the areas of ecoloqy, fnstrumentation and analytical develppment, This
is & Gavernment-owned, Government-operated facility, with complete laboratory
capabilitles.
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DEPARTMENT OF ENERGY

FY 1987 CONGRESSIONAL BUDGET REQUEST
=rmire “LEAD TABLE

RIOLOGICAL AND ENVIRDWMENTAL RESEARCH
= ENVIRONMENTAL R&D

N

R&D

ENERGY SUPFLY RESEARLCH AND DEVELOPMENT

{T3bular dollars in thousands. Narrative material in whole dollars.)

Enviromaental R&D
Operating Expenses
Biological and
Environmantal Research
Program Direction......
Subtﬂtﬂ‘......@.eeea.

Capita) Equiprent.......
Subtﬂta].....o”.,“.

Caﬂstruttitﬂ..“...”qo.
Subtotal---'vitovi-éc

TJotal
Operating EXpensesS.....s
Capital Equipment..... St

ConStructlon.ceeiesennns
Enviramental R&D,.....

Staffing Total FIE's:
Headquarters.esveeseess
Fieldsy i scnwaivmasosata -
Tota]..f&c..tlldl.{g.ll

Fy 1985 FY 1966 FY 1987 FY 1987 Reguest
Appropriation Appropriation Base Reguest vs Base
§174,405 5166,237 !16%.%33 Slag.ggg s*xa,zz?
- 3,475 3,129 + 7
BV ] 163,%6 169,36 184,565 +15,199
7,141 7.457 7,457 8,500 + 1,043
i ] :Ii5: L] * + [,UIE
2.725 3,127 3,127 3,600 + 373
zlst L 3112: ] * 3:5
177,880 169,366 169, 366 184,565 +15.199
7,141 7,457 7.457 8,500 + 1,043
2,725 3,127 3,127 3,500 + 373
STETLTAse/ D ¥TTaas0e/S/ 3UTE.050%/Y ¥T96.565 3916.615
53 53 53 53 -—-
9C 89 a9 89 el
173 pLv4 T2 b V4 rr

Authorization: Section 03, P.L.- 93-43B, Section 203, P.L. 95-S1.

8/

=~ FY 1985 total does not include $1,650,000 transferred to the SBIR program.

b ¥ 1085 total reflects a reduction of $530,000 for ADP general reduction.
b/ Totals reflect a reduction of $2.455,000 n FY 1985, $2,735,000 in FY 1986, and
et £3,074,000 in FY 1987 for mandgement initiative savings.
=" FY 1986 tota) reduced by $7.071,000 in accordance with P.L. 99-1?7. the BalanCed

Budget and Emergency Deficit Control Act of 1985 (Gramm/Rudman/Hollings).
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Opovet o Lorgy
FY 957 Cogreasiona) Sudget Regumst
AMisagns to FY 196 Xpaoriions

FTE Gram- a""))
Bt fedxtion IMilgias Mowwtn feAeam Miimm Amopemm Sl Aemtt el
it w i S
S Mg e sigte Mgn b s wg dems g
brwiroveres) )
Binlogical & Ewvirovenal Rseardh
Querating Expmmses Btologiail
h:; Emmrotmal Amameh ,.... ﬂ?a,g t-l._gl i 9% $ 5 3 'G.g 166,217 Mla
0 O sereosrverveacar - B
Cples] Gl ... euiennconae 1,50 -24 7,87 15
Ctlil!m:tll:n vEmressLEss . sipprenmy AE 'm &! &w
Sbtotel, Biotogical ond B
tmirowstsl Resesrch,..... WY —1X i) P i) 7,01 X TR
Geniry) Aeduction:
Operating EXPemes ...c.v.veiran =1,251 1,551
Capiza) Equipmnt .oovvrervonsas
fonctruchion Aeredrerermamunal Nl
Tetal, fooral Redectione ... — -1,21 ~— L&
Pongmsemt InfiLiatives:
Qperating Elcmie! st a2 A% Shise <3 53
Copits) Corfpent . eyt
ComstmatSon .oeniraormusirnse-s
Tatal, Reugoent Initis‘rm A% =
Tokal, Biotogical &

Evirovental b = PITPRN 87,18 2 -7.00 9,950 V4,80
”ﬂﬂwm (XYY PR YR Y mm -w 4“ mu m
Copttal EQrgment o......uivees 7. : ; Bl
CORUNCLI®T srvnrennereserornne 3.20 = e 7.4

-3 3,1z 312



DEPARTMENT OF EKERGY
1987 CURGRESSIONAL BUDGE! REQUEST

MVMARY 3
BIOLOGICAL ARD EWVIRUNMENTAL RESEARCH

In thousands of dollars

1986 &ppl‘ﬂpl"iﬂ‘*'on enect?du.o-a--a----s-u--oot--f.-n-.-A.-'...--no-ti--
19‘6 Gl'i!ﬂl'ﬂ-RUdeﬂ f?duct'loﬂ.-..u.g;,-u.-o------p--.uv-a'---o----------.
1986 !deStEG..........,‘-.-........-........o.-.--...................-

]

a

Continue analytical characterization in support of complex chewmical
studies; enhance occupational nealth research; maintain developrent
of advanced radiation and chemical instrumentation,,.....seeveeean-

Sustain field and laboratory studies on transport and transforsa-
t1gn of radionuclides, organfcs and trace elements thraugh
atmospheric, terrestrial amd aguatic med¥d.....cvcecvivancecacasuss

Maintain epldemfelogic studies;, expand automated health effects
detection system; continue studies of btological markers, and lang-
tern expertﬂantaf radiation and complex chemical mixtures research.

Expand molecular biolagy research, espectally gede library work;
sccelerate structural biology efforts re pulsed neutron sources;
continue cell biology and chemical physics research,...cveeesennas.

Sustain carbon dioxide resaarch program of data cellection,
measyrement and modeling; implement a few high priority ecesearch
recommendations from State-of-the-art report...cvcecverevnnncsnonss
Curtai) development of new nuclear medicine procedures through
production and labeling of new radionuc)ides, fnstrumentation
advancement, and demonstration of clinical feasibility and extemd
techniques to etucidate the basis for mentad disease and normal
Brain and HEArt TUMCEIONS. . usun oo cneresoansparonnssansosseesseess

Increase program direction for fncreased personnel cOStS.i.ieeccass.

Emphasizé support for capital equipment and construction needs.....
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Late Effects on Health and Environment of Energy Development and Use

This ¢ompanent of tha BER program carries out the Department's responsibility for
conductfng a comprehensive program of research and development on the human and
environmental health effects of energy techmologies and prograws. The research
is managed 1n four closely interreiated areas in order to fully encompass this
complax program responsibility. The first subpregram, Source and Dose
Determination, provides physical and chemical informatfon on enérqy-related
materials released to the enviromment, amd develeps advanced techniques for
medsuring exposure to these agents, The next ssbprogram, ERvironmental
Processes ang Effacts. improves our capability for describing the transport and
transtormation of materials through the atmaspheric, marine, and terrestrial
enviromment and evalvates their effects on ecosystems., The Health Effects
subprogram investigates the human headlth consequences of exposure by direct
studins on human populations that have been expased occupationally, accidentally
or for medical purpases, and by research at the maTecular, cellvlar, and experi-
mental animal Tevel. UnderlyIng this tardeted effects research effort is &
fundamental research subprogram, Genaral Life Sciences, which éxplores the
mechanfses whersby physical and chemical agents interact with biolcgical systems
to produce damage and how such damege is elther repaired by normal biolpgical
processes or expressed as observable end effects such as cell death, mutation or
cancer.

Source and Dose DeterMination. s.cveersoceasescens 15,556 14,810 16,571

Evaluation of the exposure of a human or ecological population to radfation or
chemicals 75 the injtia) step in estimating consequent health effects, The
exposure may be determined indirectly by characterizing a radiation or chemfcal
source and tracking the agents frem source to receptor population, or directly by
measuring the exposure with suitable instruments. The saurce and dese determina-
tion program develops the necessary information and techaiques to address this
responstbility. Asalytical Studies are pursued to define the chemical and physi-
cal nature of energy-related agents that may be sources of human or ecelogical
éxpesure, Such agents may be direct sources of exposure in the workplace, or
they may be released to tha geeera) enviromment with consequent generaj popula-
tion exposure. Dosimetry Research is desfgned to improve metheds for the direct
determination of human exposure to enérgy-related ageats. Research in
Measurement Science develops the advanced radiatien and analytical instrumenta-
tion required to pursue affectively the broad scope of the health and enviran-
mantal affects research program.
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Anaiytical Studies

Tne enhanced eaposure of tha general population to eavircmmeental radon in
resjgential and commercial duildings due to the applicatfon of advanced energy
conservaiion technology may result in health risks co the general public that
considerably exceed thosa from any other energy technology. An expanded effort s
planned to develop predtctive models which descride indoor levels of radon and
radon daughters a5 3 function of sofl concentration, porosity and permaability,
of building design, and of ventilation practice. This research on the sources
and transport mechanisns of radon, tne properties of radoe decay products in the
1ndoor atmosphere, and the factors affecting the ultimate energy depositicn in
the respiratory system will be applied to health effects studies and the develop-
rent of approprfate mitigation and control technigues.

Chemical characterization programs are currently defining the biologically active
Ingredients 1n complex chemical mixtures related to energy productfion and vse. A
continued orderly reduction in this effort is planned 1n concert with the
restructuring of the chesical mixtures research program which is diracted at
establishing priaciples for predicting the health effects of such Efxtures in
hunans,

Dosfmetry Research

Accurkte aeasurement of dose mot enly enables a relisble determination of
individual exposure, but also provides data needed to improve wark practices and
to reduce worker expasure. Currgnt dosimetry research fncludes radiatfon dosl-
meter development with emphasis on mixed field nevtron-gamma exposures, internal
and external dosimetry technology, #nd on technigues for assessing exposurs to
energy-related chemicals. A new research tnitfative to develop and evaluate
dosimetry technigues for assessing indoor exposure to thorom (eadon-220) and
thoron daughter products will be pursued, [n addition, enhanced studies on
particle growth and sire ¢istribution on attrachkment rates for radon and thoron
daughters and on their fate ie the fndoor envircnment will be conducted.

The important Japanase A-bomd sSurvivor dogse reassesseent will continue at a lTower
Yevel, emphasizing the completion Of the overal] uncartafinty analysis and the
final reports for all phases of the program. The dosimetry system in ploace at
the Radiation Effects Resparch Foundation will be generating the definitive organ
dose data needed for the estahlishment of human dese-response relationships. The
results will be applied to the fInterpretation of radtdtion monitocing data in
terms of relevant radiation protection quantities and fer adjustment of protec-
tion stamdards if necessary.

Research 15 also conducted to achieve improved personnel and field monitoring
systems for determination of exposure to organics and other chanical materials
related to the nonnuclear energy technologies. Specifically, the use of
monaclonal antibedies fs currentiy beimg Tnvestigoted as a means Of determining
exposure to high molecular weight organic hydrocarbons. Ie addition, the feasi-
bility of measuring and monitaring changes to the DMA @ilecule as an indication
of exposure to organfc materials is being explored.

Measurement Science

Progress in chemfical characterization, dosimetry research and fn a ¢road range of
envirofEintal and biomedical fnvestigations {s critically d¢ependent on the avail-
ability of advanced and ianovative measuresent tools and techniques. A con-
tinuing program of basic and applied research is conducted focusing oa key
oedsufament ngeds. In FY 1987 a ghase down of research op fastrumentation



techniques for measurement of toxic gases and effluent pollutaents will occur as
existing projects are completed. New or expanded efforts are planned in semfcon-
ductor radiation detection devices, remote merasurement techniques for biologi-
calty active substances, and laser spectroscopy for chemical analysis.

Basic studies on new techriques for radlation detection now emphasizes advanced
semiconductor datectors and spacialized electronic sfgnal processing techniques
to provide measurement systems with low nofse, better sensitivity and high count
rate cipabilities. Mercuric 1adide, in particular, has been shown to operate at
ambient temperatures with energy resslution approaching that of today's best
11quid nitrogen-cooled silicon detectors. Avaiding the penalties of weight,
size, and complexity associated with such coeling makes these mercuric ijodide
systems particularly attractive for portable and remote applications. A proete-
type deyvice based on BER-sponsored rezearch at the tmiversity of Southera
Californta has, 1n fact, been flown sn space shuttle missions to monitor gamma
ray daose to the crew.

Laser-based techniques whfch enable extremely sensitive and selective
measurements are being employed in a variaty of appitcations. Resonance ioniza-
tion spectroscopy, particularly in combination with mass spectroscopy, continues
to find important new useg. Measurement of as few as 1000 atoms of the {soiope
Kr-8) in groundwater has been successfully demnn3trated thereby providiang a means
of dating samples several millien years old. This informatton can be used to
mode]l the subsurface transport Of taxfc substances and to help identify potential
waste disposal sites. A laser-excited solid state fluorescence technique called
fluorescence line narrowing spactroscopy (FLNS) has been applied to measurement
of the compounds {"adducts®) formed between DNA and carcinegenic palycyclte
aromatfc hydrocerbons. These adducts are believed to be an early step in the
devalopment of cancer and may ultimately provide a foundatfon for mare pracise
assessment of risks. The FLNS technique is so powerfyl that it can detect a
single adduct in one bundred miliion BNA bases, and can distianguish betwean
adducts formed by different carcinogens,.

Research tg improve the detection and measurement of hazardous chemicals has
produced a techpique for distinguishing very similar hydrecarbons by negative-ian
mass spectromsetry, This technique is based upon the differing electron affini-
ties of otherwize similar comppunds, .8, thele ability to capture an electron,
1t 7s now possible to distinguish biologically active compounds such as henzo(a)
pyrene, a potent carcinogin, frem its inactive Ysomer, benzo{e) pyrene, thus
iTp:owing the capability for quantifying the hazardous component of complax
mixtures,

FY 1587
FY 1985 FY 1986 Reguest

Environmental Processes and EFfects....ceees ase § 32,383 $ 29,867 ¢ 32,877

In FY 1987, an iscrease is planned for atmospheric and enyironmental research,
Funds will be used in the marine program For development of automdted Fnstrumenta-
tion to eeasure water chenistry and particle abundance, thereby reducing future
requirements of expensive ship time, In the terrestrial area, research on radon
exhalation from soils and duiiding material will be enhanced to davalop predictive
medels for determining radon flux under different eavirommental conditions and
thereby allow better predfctian and mitigation of fndoor raden. Also, controlled
field scale experiments will be initiated to provida much needed information on
the use of natural systems as detoxification and mitigation fiiters for energy
contaminants in soll and ground water,

70



Upon relesgse of agents from an enerdy source, it becomes necessary to understand
their transport and transformation through atmospheric, terrestrial and marine
media in order to estimate the subsequent expasure to humans and the environ-
ment. This resaarch activity ¢gates from the early weapons testing era when
information on the transport and fate of Fallout radionuclides was meeded, To
meet this need, a tomprehensive program im the physical and ecological sciences
was established which foday is being applied to mult‘ple energy-related
activities,

Anather component of the environmemtal research program centers on the responsa
of ecosystems, poputations and (ndividual species affected by encrgy-related
disturbances and discharges. This effort aims at the anticipation of anviron-
mental impacts before they happem, and at the understanding of these impacts in
arder to allow the prevention or alteration of deleterious comnsequences,

Atmospheric Transport and Transformation

The B8ER program Tn the 2tmospheric scieaces 1% concerned with the movemert of
energy-related pollutants through the atsaspnére (transport) and their chemtcal
and physical changes during transpart wuntil they are deposited on the earth
{transformatian), The FY 1987 request will sustain ongoing research programws
with some additional amphasis on atmospheric orgenic chemistry,

A guestion central to the acld rain issue is the relationship between emissions
in the migwest and acidic deposition in the northeast. The "PRECP program”™
(Processing of Emissions by Clouds and Precipitation) was initiated ia FY 1985 to
investigate the proportionality between pollutant releases, particularly $0, and
¥0,, and the subsequent deposition of acidic species at great distances.

The PRECP program became fully operational in FY 1985. Field experiments were
destgned to determine the aqueous phase changes that sulfur and nitrogen com-
pounds undergo as they are fncocrporated into various clowd systems. This design
atteapts to provida osmasucements of sulfur, aitrogea and other ceactants in the
alr mass entering the cloud, in-cloud chemicat changes, and analysis of the
praducts leaving the cTowd. A series of field exparimants, centered in Columbus,
Ohfo., was carried out during April 1985. An "air cavalry" methodology was
enployed with various aircraft being deployed over a wide area to capitalize as
mych a5 possible om promising meteorological situations. The resvits of thase
stodies ang of laboratory-chemistry studies and eodelfng efforts will provide
significant input to the major on-going National Acid Precipitation Assesssant
Program (NAPAP} effort to develop a comprehensive Regional Atmospheric Dispersion
Moded. The program in FY 1987 will emphasize analysis and 1nterpretation of the
massive data cumulated in the field experiments, and will plan Tiald experiments
in different types of storm systems,

The FY 1985 ASCOT {Atmospheric Studies in Complex Terrain)] experiments in
Colorado 2ddressed valley flows and the coupling of the local flows with regional
scale winds. The experiments fnvolved & massive collection of metenrological and
chemical traces data., These data will form the basis for FY 1987 field experi-
ments in western Colorado, The decision has been made to extend the range of the
ASCOT experiments fron 10'Ss of kilematers ¢o 100's of kilometers and to continuve
to study the exchange of atir masses between ddjacent valley systems,

A new fnitiative degun in FY 1936 was the MWestern Alr Chemistry study.
Inittally, this tnvolvad an effort to document the air chemistry aof the ASCOT
araa and other relatively unpeiluted Western reglons. In FY (887, this pragram
will address the air chemistry of energy related emissions and their interaction
with organic emissions from vegetation ¥n the very sunny and arfd atmosphera of
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tne West, It fs anttcipated that this work will be tlosely coordinated with
other chemistry research related to the reactions of organic emissions with
ambient pellutants such &s 50,, NO, and ozome.

The data from the FY 1982 Cross Appalachian Tracer Experiment (CAPTEX) forms the
basis for 2 model comparison workshop scheduled in early FY 1986. The CAPTEX data
base made possible the first comprehensive comparison of long range dispersion
podels and as such has nade a major contribution to the understanding of regional
s¢ale trepospheric transport and dispersion. Plans are being developed for
additional kracer experiments on the multi-thousand %iilometer scale.

The applied Taboratery and field programs 1n atmospheric science will continue to
be undergirded by a centinuing fundamental research effort to provide kinetic
and thervodynzialc data measyrements for fmportaat atmospheric chemical reactions.

Marine Transport and Transformation

Beginning with the study of processes that distributed radfoactive fallout
through the oceans into the food chain, this program has pioneared the use ef
natural and artificial radionsuclides to detarmine movement and mixing rates of
water messes, flushing rates and major sinks of contdéminants in the coastal zone
and deeper bpceanic areds, [m the future, the ocean will have ta be seriously
considered for dispesal of some of the waste products generated by expansisn of
energy techanologies. Research conducted under this program on cycling and move-
ment of materials off our coast will provide crucial information For decisions on
appropriateness faor ocean disposal of these wastes.

The present program is subdivided into three regional areas. In the Mertheast a
10 year research program has been planned to ana2lyze processes that mave amd
alter materials, from the atnosphere and surface water to tha continental shelf.
Called SEEP (Shelf-Edge Exchange Processes), this program examines the mechanisms
that renove chemicals from the water, and the processes that cause contamfnants
to bind to the sediments or to be reicased back to the water column, The first
phase of SEEP has been completad and has cassed considerable excitement amang
oceanographic scientists because the movement ¢of particles offshore to the
continental shelf appears to be along trajectortes not originally expacted. The
secend phase {(SEEP 11) will be initiated ¥n 2987.

In the Southeast, our marime research has giscovered haw Gulf Stream eddies and
upwelling drive water masses and nutrients on the mid and outer shelf., These
studias on Gulf Stream fntrusions have been synthesized iqto a recent comprenea-
sive publication on outer-shelf dymamics, Present research is being concentrated
on the near-shore zone where a frent of freshwater froe coastal rivers exists.
The SPREX (Spring Experiment) of 1986 and FLEX (Fall Experiment) in 1987 will
help detarmine why cross shelf transport is so spasmodic in this region, and what
controls the periodicity and volure of the discharge tn the deepar off-shelf
ocedn waters. Early evidence indicates that most near-shore currents move along
shore but that perfodically, the trapped coastal water appears ta escape seaward
particutarly in the spring angs in the fall seasons, This research cantributes to
a better understanding of the remaval of chemicals, wastes and other materials
from the near shore region and their transport across the contineatal shelf,

In the deep ocean basins off California, a new program will] investigate the
vertical and horizontal movement of materlals, This study will address the
interaction of waste runoff materials with perticles §n the water and their
decompositton and remineralization,
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Terrestrial Transport

Research in this area has focused historically on the trasspOrt and accumulation
of radionuclides and other energy materials through eayiramental pathways
leading to humans and :he migration of these materials in soil and water
especially around DOE facilities. This research has demonstrated which plants
and animals concentrate radtanuclides and other chemicals, and which chemical,
physical, and biological properties can minimize their uptake in acpsystens.

A challenge for the next decade will be to better understand the biogeacheaical
mechanisms that affect the toxicity of chemical contaminants, and the movemeat of
these materials in subsurface enviromments, Specifically, information is
required on the hydrological transport of organic compounds, trace metals, and
radionuc]tdes; geochemical attenuation by soils and geological strata; and uptake
of contazinants by biological systeas in order to understand the boundaries
within which terrestrial disposal of waste ts possible and environmentally
acceptable, Not only costly, aengineered solutions but also natural systems can
provide an important link te effective dtsposal and detoxification. This program
concentrates on natural systems as mitigation factors. Advanced technelogies
including supercomputers, fiber optics, and remote sensing are an ‘integral part
of this rasearch. Begtnning back in FY 1983, increased priority was ghven to
energy-related organic contaminants, their decomposition Products and movemant of
these constituents ?n the ground water. This emphasis will continue to expand
throggn 1987,

National Laboratory-lntversity consortia have been formulated to focus scientific
resgurces on this impertant research area., In the period FY 1887 - FY 1990,
cantrolled fleld scale experiments will continue to provide an essential inter-
mediate step for larger controlled experiments at natural sftes beyond FY I990.

Ecosystem Functioning and Response

Eneérgy production and development can affect water use and produce varyfrg
degrees of landscape disturbance, Prediction of the eatent and persistence of
suth human-related impacts is critically fmportant, as is the development of
mitigation strategies for reducing serious impacts. Prediction and mitfgation
can be successful only ff basic processes affecting ecosystem functiening are
well understood.

Past research conducted ueder this progras has elucidated the sulfur cycle 1n
forested ecosystems which is aow provi@ing crucia! fnformation on acid rain,
Information on carbon cycling developed with suppert of this program s now a
central part of the evaluation of €0, buildup.

In FY 1986, this program focuses on the mnderstanding ef changes in a&cosysteas
functiens in relatisn to water stress, For example, at the DOE National
Environmental Rfesearch Park at Savannah River, the existence of different radio-
isotopes 1n surface and graund waters and sediments, and comprehensive background
laformation en hydrology and ecological systems provide & unigue opportunity to
conduct research on wetland processes at several levals of ecosystem
organizatton.

This emphasis on water stress is aise bein® applied ta arid and semiarid
ecosystems at the Nevada Tegt Site and tha National Envirommental Research Parks
at ldaho Falls, Hanferd, and Los Alamos, and in the extreme cold regions of the
Arctic turdra. Models integrating across complex organizitional levels from
individual cells to ecosystems are deing actively develsped aloag with manipyla-
tive stugdies at these diverse sites. Thus, in addition to reseazrch at the
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watershed and landscape unit level, this program explores the physiological
responses of organisms to water stresses which affect the caompasition and health
of the communities. This hierarchical approach to ecosystem modeling has put
thz prooram in the forefrent of ecological theory espacially as concerns the
application of quantification methodologies for the spatial patterning of
landscapes.

Such research 15 also fmportant for providing the basic foundation for
utilization of biotechnology techniques in the eaviromment. The better the
knowledge of how systems work, the better is our abilfty to predict optimal usage
of bietechnology within the enviromment.

Fy 1987
FY 1985 FY 1986 Request
Hea"th EffEtts. ----------- AR N R RN ERE AR LR s 53,424 S 5?'710 s &5,94?

The Healtth Effects research program prevides a continuing seurce of information
required to ensure that the cperations and policies of the Department can be
supported in terms of protecting the health of workers and the general public.
Resaarch in this program is designed to meet that responsibility by the develop-
ment of a broad, scientifically sound data base for evaluating the potentialiy
adverse nealth effects that could result from exposures to radiattom and chemical
agent$ most relevant to Department of [nergy programs and operatjons, There are
two principal subprograms. ®ae program wtilizes human epidemiclegical dats
obtained from selected human papulations known to have been exposed acutely to
moderately high, or te chronicilly low lavels of external radiation, internally
deposfted radicactive materials, or cemplex chemical materials of the typa that
covld be encountered, for example, in connection with the production or use of
synthetic fuels. The other subprogriss 1s designed to provide detatled health
effects data, including data on mechantsms by which health effects are fnduced
and expressed, which cannot be obtained from human studies. This subprogram
makes use of experimental animals chosen on the hasis that they are useful models
for human bedngs. In addition, animal organ and tissue cultures, as well as
anfmal and human cell cultures, are exteasively used (1) te develop an under-
standing of basic mechanistic principles {nvolved in the preduction of radiation
and chemfcal effects which are applicable ta most species and (2) to streagthen
our capability to extrapolate experimentally-derived data to man, BRoth subpro-
grams 1nclude molecular-level studies. Like other parts of the ovarall BER
pragram, the Health Effects research program depends on hasic biclogical research
to provide new m2thods and concepts which quickiy find application in doth sub-
program areas,

Muman Health Effects

The epidemiologic research program comprites studies which attempt to provide
feeded scientific data and, at the same time, provide information of important
practical significance. These studies include investigations of humin popule-
tions with occupational or environmental muposure to energy-related poliutants,
Among the major populations which have been under Stuty for several years are
DOE/DOE contractor workers, Japanese atomic-bamd survivors, nuclear shipyard
workers, and New Mexi1co urasium miners. These population studies will be supple-
mented by studfes of lung cancer cases in Pennsylvania and New Yark and of
communities located near DOE facilities. The fermer studies are attempting to
deterwsine if there is a potentfally causal relationship between lung cancer and
residential expasure to raden gns and its progany. The latter study utilizes
previously-collected data such as the 1960, 1970 and 1980 censusat and mortaiity
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data compiled by the National Center for Health Statistics, to investigate

clustaring nf diseases related to proximity to DOE laboratories and other
operations,

During FY 1987, the results ¢f the nuclear shipyard study wil) be availabie.
These results have been anxiously awaited for some time, and are expected to
greatly refine our canfidenice in fow-level radiation risk estimates which have
been developed through extrapglatios from populatians exposed at high doses and
dose rates, ATso during FY 1987, it is expected that expanston of the Health
Suryeillance System now gperating at twe DOE Sites will beginm to provide wnique
data on morbidity effects from occupational exposures at DOE facilfties,
Similarly, the 1ntaensive effort to characterize the industrial hygtene aspacts of
these facilities in order te identify chenical hazards which may be responsible
for sone apparently deleterious health affects that have been discovered in
previous epidemiologic investigations will contimue,

Blological markers research looks for those subtla changas from the normal in
bfological fuactfon or morpholegy thai are associated with exposure to a
pollutant of concern. Once fdentifted, these blological markers may then be
applied in eptdemiology, clinical research and occupaticnal medicine or, cor-
versely, these fields may provide the association which ultimately identifies the
marker. Ongoing efforts include a project that is correlating consistent chromo-
some aberrations with radfation and/or chetical exposures. This project has baen
expanded to identify the oncogenes invelved in these aberrations, possibly
leukemfa genes. Another biological markers project is obtaining, by direct
inspection, information on the chromosme constitution of normal human
spermatozng as well as those from men who m3y have been exposed to potentially
harmful pollutants. This research will provide for the first tise a method to
analyze large numbers of human germ cells, In another study, specific Tocus
mutations are measured directly tn human sperm. [t will Oe the first method of
this kind, These interrelated efforts at the forefrant of human molecular
biology w11 continue at 3 311ghtly increased level. A new project to study
cultsred human cells for cytatoxic and genetic damage after gxposura tO 1ndoof
complex mfxtures will begin in 1987,

DOE policy has loang encouraged conservation technigues in both residesces and
workplaces, Nationwide, new building techaology has gene far in implementing
these polictes «- gt the same time, public power utilities have actively
encouraged weatherization of existing structures. Assuring human health and
safety in these tightened structures, & result of DOE conservation policy, is an
ogbjective of indoor alr quality research, Efforts stedying the hea?th effects of
advanced conservation techniques will contineue, and further work on {ndoor
complex cheaical mixtures as well as bielogical asro<ols in energy saving,
heating and cooling systems will begin. While radon has bsen the most serious
concern and focus of much of the human health research, thase other areas remain
largety unexplored by any Federal agemcy, Wherever possible, such research will
be done 1n a coeperative fashion with othar agencfes such as the Consumer
Products Safety Cownission, Environmental Protection Agency, and Health and Human
Services to assure maxinun use of existing facilities and available funds.

An expanded radon research program will fritiate several new fmpovative human
exposure methods such as radon bioassay developaent. Pb-210 (Lesd] tn mine and
Bi]11 workers has shown promise as an indicator of the integrated radon daughter
Exposure. A twospart study to measure Pb-210 concentrations im former mine ang
i1l workers, while they are ¢till alive, and preserved anima} bones and bones
obtatned at autopsy from uranium workers will further investigate the utility of
this integrator of radan daughter exposure. In additien, recent highly sensitive
laser analysis techafques have teen developed for shbtaining data on human exposure
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nium. Radon and daughters in blood oc urine are two possible indicators of
Egrgggt perhaps 1ntegratng} exposure to radon and radon deughters. These bialogi-

cal dosimeters offer the potential of measurement of population as ugll as worker
exposures and will be developed in conjuaction with the animal experiments.

Experimental Health Effects Research - Biological Systems

The principal source of health-risk information upon which existing standaids and
guidelines for 1imiting humdn exposure to blologically active environmenta?l
agents are based on the analysis of increased incidences of cancer_and other
late-occurring diseases tn human populations cxposed to those or similar chemical
or physicail agents. It has become tncredsindly obvious that human data alone are
fnadequate to provide such information for Sove of the radiations and energy-
related camplex chemfcal mixtures of spectific concern to the Department of
Energy. Similarly, inadequate data are available for predicting hugan health
effects resulting from exposures to combinations of toxic organic compounds and
radiation, a sftuation that must be considered 1n many occupational and public
exposure situations,

To meet these needs, the experimental health effects research program aims at
providing health risk evaluation data from carefully controlled laboratory-based
studies using a multispecies comparative approach encompassfng muitiple levels of
diological complexity {animals, organs/tissues, cells, and molecules}. TVhis
approach seeks predictive correlations between cellular/molecular eveats and
whole animal rusponses. Tha progrim has twn major thrusts; (1] to supply the
kinds of guantitattve experimental data that can be used as a pridary source of
information to assess human risk, and (2} to provide, on a cantinuing and pro-
gressive basis, a scientificalily sound data base to rempve or minimize the uncer-
taintfes that exist tn developing useful human risk assessments. Two distinct
but interrelated subprograms exist for meeting these goals within the restricted
mission of the Department. To meet the first objective, detailed toxicological
dose-response studies are conducted with long- and short-lived laboratory animals
to provide relfable quantitative estimates of increased incldences of dalayed
somatic effects that result from low-level exposure to iontzing radiations or
complex chemical! mixtures related to enerqy production and use. Similar studies
are also conducted ta provide detailed experimental evaluation of the genetic
risk for heritable mutations that could result from exposure to the same physical
and chemical agents. ®ost of these studies attempt to dupiicate the chronic,
low-dose exposure conditions that might be expected to exist for occupational
groups, as well as the general population, as @ result of the activities of the
Deparimint. At the same time, howevaer, basic research studfes are carried out to
evaluate the importance of exposure and blological variables, in¢cluding dose-rate
and age at time of exposure, In modifying risks of delayed sometic and genetic
effects. This second obhjective is met by a subprogram which seeks to provide an
snderstanding of the basic physical, chemical. and biological mpchanisms 1nvolved
in production of delayed somatic and genetic¢ effects in mammalian cells, tissues,
organ, and arganisms. These ltatter studles are not enly ioherently important in
establishing general biological principles in toxicology but also in establishing
a sound basis for extrapolating experimentally-derived data to estimation of
human health risks.

Late Effects Dose-Response Studies

The largest segment of this program involves the use of long-lived animals ta
provide lifetime risk data for inductfon of cancer and 11fe-shortening by
internally deposited alpha-emitting radionuciides of impartance ir production of
fissfonable material and by actinide radicisotopes as well as gamma- and beta-
emftting fissica products that are of concern im nuclear waste management
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activities af the Department, Seme of these studfes wera inftiazed 7-12 years ago
and the data edtaimad constitute a primary source of health risk information for
use on a continuing basis. These pregrams will be adequately supported to their
cempletion, The animal populations involved in the radionuclide studies are
presently nearing the post exposure age when they will become at high risk for
developing cancer. Materials taken from tumors and normal tissues of These animals
provide an nvatuable resource to study the relationships between melecular
markers, such as oncogenes and chrowosome alterations in radiation induced cancer.
Such studies were fnttiated at Pacific Northwest Laboratory in FY 1985 and 1Y
successful, will be expamded in FY 3986 and €Y 1987. On a multilaboratory basis,
studies define the microdosimetry of deposited radionuclides and the specific
target cells far cancer induction.

Increased effort will be made to better gefine numan health risks assotiated with
nonoccupational exposuces to radigactive radon daeghter products. Animal iahala-
tion studies will focus on Quantitative radon exposure - response relationships
for tumor induction by radon daughters in the rodent respiratory tract. This
work wil] be coordinated with efforts to identify umequivocally cells at risk of
tumor development and to measure the absorbed radfation dose (1.e., deposttion aF
energy) 1n critical cellular targets. Bastc cell rgsearch will be used in con-
juactian with flow ¢ytometry In work oe the separation and characterizatfon af
target cells. Malecular correlates of cellular responses to radon daughters will
also be evaluated, including axpression of cell oncogenes. Additfonal animal
studies will be conducted to clarify the roTe and importance of cigarette smoke
as a factor $n modifying risks from inhaled raden daughters, This research wil)
define tuaor inttiating and promoting activities of radon davanters and cigarette
smoke and determine 17 the sequeace of exposure to these toxic materials may
stgnificantly affect the final biolegical response. Information gainea from the
total multilevel research effort, as planned, should fmprove the interpretatton
of human health stvdies and better dafine radon-daugnhter dose levels Ehat are of
cencern in regard to the general pepulation,

The major emphasis in the external radixtion studies 15 devoted to better
quantifications of the maxiowm RBE [relative hiological effectiveness} of neu-
trons at low doses and low dase-rates. It §s odrious now thal detatled animal
dose-respanse studies are not logistically gr economically feasible for the dase
range below 10 rad. fHew types of statistical models are being used tD make the
best use of existing data approaching that dese range. Such analysis now suggest
that there 1s a ]linear dose-response relationship for beth neutrons and pamma
rays, which argues for a constant RBE in that crucial dose-range. A nusber of
short-term in vitro cell studjes have been tnitfated to test the hypothesis of
constant REE at doses §n the ranga of 1 rad of neutrons., There 15 some {ndica-
tion to date that x- amt gamma radiation actually are “incomplete carcinogeas" in
that secondary factors, not directly related to the radiation ftself, may deter-
mine whelher or not tumers develep. These studies, when coupled with the

Jn vivofin vitro cell and tissue studfes descrided below, may resolve miny of the
existing questions that have been raised in the health pratection community about
the need to redece the maximum permissible dose of neutrons for workers in the
DOE program. Tiese critically impsrtant studies will be accelerated in FY 1387,

Dose-respsnse studies in short-lived animals (rodents) will cantinue in ocder to
define classes of chemicals fn energy-related complex chemicai mixtures that
produce late somatic effects other than cancer (e.g.. congenital abmamalittes,
neuratoxicity, immunotoxicity)., Asditional dose-response studies {n rodent
species will be needed to validate carcinogeric and mutagenic propertias
previously observed in cel]l biocassay studies. Also, in need of validation in the
mamaalian organism are synergistic and antagonistic interactions that are xaown
10 occur between components of complex mixtures when sxamined in simple mode]l
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systems. The principal goal of research in this area is to develop sufficient
understanding of factors controlling the properties of complex mixtures so that
oxnicologic properties may be estimated fram readily measured chemical and
hiological parameters. Hence, basic and mechanistfc research s emphasized, as
discussed oelow, In research on both radiation and chemical mutagenesis,
improved methods for detecting, monitoring, and quantifying heritable mutations
in muman and animal populations is urgently needed and will be expanded. (Current
research in the General Life Sciences area is developing molecular techaiques Ffor
characterizing molecvlar alterations in both genes and geme products {e,g. pro-
tein molecules). As these methods become available for routfne use, they will be
applied in genetic stwdies of exposed animals.

Mechanisms of Production of Late Effects

As was mentioned earlier. there are limitad human data available for making sound
estimdtes of human health risks associated with Tow-level exposure to the kinds
of radiations or complex chemical mixtures of concern to the Department. This
subprogram aims to reduce the uncertainties in using that 1imited information as
well as the Jarger data base derfved fFrom laboratory-based experiments ¢to obtain
such astimates, The research provides @ fundamental understanding of the physi-
cal and chemjcal reactions that can produce biological damage and the molecular
and cellular changes that lead t0 the obseryed genetic and somatfic effects in
i®portant target organs and tissues of mammalian specles. Wwhen such studies are
conducted om a comparative basis, they provide a sound basis for extrapalatfon of
experimentally derived data to human beings.

Ongoing research tn radiclogical physics wiil be supported on 2 continuing dasis
to supply tha data needed for a quantitative understanding of the early physical
events (energy deposition and transfer) which lead to important biglogical
damage. Recent emphasis has shifted from studfes of gas phase reacttons to the
mrg biolu?ically relevant reactions In condensed systems. Also, special
emphasts will continue to be givan to understanding the reactions with high-LET
radiations including neutrons.

In the same vein, biological studies will continue to provide detailed
understanding of the kinds of changes in key macromolecules (notably DNA) that
can result in genetic changes including those that are lfkely to be involved in
cancer production, Special esphasis will conatinue to be placed on research which
compares those molecular changes that result from exposure to toniziag radiations
and to toxic chemicals since evidence s now accumulating which suggests that it
will be possidle to differentiate between the kinmds of mutations and molecular
damage that are produced by chemicals, foni2ing radlation, and ultraviolet radia-
tions. Such information could be sxtremely important for developing molecular
ma;!e:i that can be used to estimate mammalian exposure to chemical mixtures or
radiations.

Special eaphasis will be given to studies that relate cellular/ molecular changes
in the intact animal to given exposures of fonfzing radiations or complex chemi-
cal mixtures. Several "multilevel® modei systems have been developed which allow
direct {ntercoagparison of cells of a given tissue {n the intact animal with cells
cuttured in vitro. For example, cells in the tracheal epithelium, mameary giand,
and ;hyroTH'g1ana of rodent species can be exposed t0 fonfzing radiations or
chemical agents either inside or outside of the animal and their subsequent
growth and differentiation followed either in vivo (i.e., 1n aninal body) or
outside of the animal {in vitro). Siwflarly, cells exposed previously to
chemical mixtures or redfations in culture can then be implanted into one of the
animal models ang followed both fn vivo and in vitro to provide detalled informa-
tion on the molecular changes tnduced by the exposing agent. This approach is
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being explpited in studies of beth radiztien angd energy-ralated chemicals,

Since this type of work meets both of the objectives of thfs subprogram, funds
will be redirected from other parts of the research im order to accelerate these
studfes, particularly in the case of research on the nautren R8E problem.

Rasearch will also be acceterated to devalop 3 stronger base of knowledge on
oechanisms of neutron interactions with biclagical systems. Although the bio-
logica) effects of neutron are known to differ significantly from those of x- and
gamma radiation, the mechanfstic basis of this diffarenca is not known. [t is
planned to imcrease effart 1n research on neutron interactions at the level of
the gene. This work will include research an mechanfsms of DNA damage and
repair. Related studies will explare the possiblie role of chromosome damage and
pncogene activation fn meutroe carcinogenesis.

In a related ares of research, basic studies in cultured cells and intact animals
are carried out to eluctdate the mEchanisms by which components of complex chemi-
cal mfxtures interact in bioclegical systems to alter toxicelogic properties.
Nonadditivity of toxicities [synergism, antagenism} appears to be characteristic
of highly aromatic organic chemical mixtures from fosst] fuels. Such nomadditive
effects may be a general property of many types of ccmplex chemical mixtures.
Altheugh well cemonstrated {(e.9., in fossil fuels and cigarette smoks conden-
sate), the cellular/molecular bases far these nonadditive effects are not under-
stood, Increased emphasis will be given to the davelopment of model cellular/
molecutar systams to eluctdate the principles thet govern the biological interac-
tions. Attempts will also be made to predict interactions betwean chemical
agents and radfagions simultaneously administered to target cells/tissues,
Research en specific cellular and molecular markers that correlate with delayed
toxicity is also emphasized baecause of the potential 1impartance of sech markers
as predictars of toxicelogic properties.

Experimeatal methods have been developed to characterfze mutations at the
chromosamal and molecular tevel in a large number of mutant strains of mice
developed at the Qak Ridge Mational Laboratory (ORHL). Emphasis in early FY 1986
will be placed on screening this mammalian mutant collectfon for those disease
phenotypas {from the mstations} that resemdle known human disease,

Thesa mutants, carried in stock at ORML, coastitufe a uniQue research resource
for studies in mamsmalian herftable suwtagenesis. Besides befng an important
tomponent of heritable mutageeasis studies of interest to this Depertment., the
various mutant strains of mice are made avaflabie on request to other investi-
gators, in and outside DOE, who are 1nterested in pursuing such work.

This subpregram is fortified by the strong General Life Sclences pregram de-
scribed belaw,

FY 1987
FY 1985 FY 1986 fieguest

GEnErE] Life Sci&ncesdlillIIiOil'I!tlIllll‘i.lQ-‘ i 28,535 s 2?.953 S 29'8?0

Research in General tife Sciences caontributes to the base of fundamental
bfological knowledge that is required for the effective Study and interpretation
af energy-related health affects. It also fdentifies early indicators of bio-
iogical damage, develaps new tachniques and experimental systems for research
use, and pravides Enowledge that eventually becemes used %n the estimation of
human health risk. Research in this category also supports the develomment eof
new instrurents to analyze binlogical systems and the use of special facflftfes
at the Kational Laboratorfas, such as neutron sources for the determination of
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biological structure, and state-of-the-art capabilities in scanning transmission

electron gicroscopy, that are heavily used by the academtc community for research
and training.

Research on normal cell processes and functions and their regulation will be
strongly supported and will anphasize studies to understand how cells divide and
differentiate and what factoes influence or regulate them. A related problenm is
to understand which cellular factors influence the stability of the differenti-
ated state and which ones may be involved fa the transformation of narmal cells
to a malignant state, This research is related to ongoing studies of proteins on
the surfaces of cells that act as part of a membrane transport system or are part
of cell receptor sitas which transmit hormone-borne signals from the outside to
the inside of cells. Rapid advances are being made in our understanding of the
manner in which a variety of hormones or chemical requlators interact with recep-
tor sites (regulatory sites) on cell surfaces in ways that serve to control cetll
growth and function. Rasults from recent research {ndicate that the presence of
abnormal chemical regulators in the cell environment may trigger aberrant growth
leading to tumor formation. This important concept, including the possibility
that abnormal chemdcal regulators with tumorigenic propertites may be products of
activated proto-oncogenes, will be vigorously investigated. Specialized cells of
the immune system such as macrophages and lymphocytes are also being studied to
help us understand how the imwune system acts to protect the mammalian orgaaism
from the consequences of celluler damage brought abowt by energy-related
pollutants,

Research 1n gemetics will focus on the structure and function of the gene, its
normal and mutated conffgurations at the molecular and chromosowmal levels, and
how genes with modiffed structures are expressed and repulated, Of particular
fmportance are studies aimed at 1dentifytng and cloaing human genes involved in
repairing spacific types of radfation damage. Emphasis s shifting in other
research at both the anfmal and cellular levels toward explaining the physico-
chemical and molecular basis of nutations induced by various kinds of radtatfoms
and chemical agents, Of continuing interest 1s r search on the different spectra
of mutations and DMA base-sequence changes that are produced in certain antmal
and human cells by chaiiicals and radiations. [nduced mutatioss and structural
changes appear to differ from those arising spontanesusly. Prelininary evidence
suggests that diffarent mutagens may differ #n the spectra of structural altera-
tions they produce ia DNA molecules. Another critical area of genetics research
addresses the mechanisms underlying differentiation, neoplasia, and aging.
5ncluded is research designed to elucidate the manner fn which cellular

oncogenes™ may be activated or amplified by carcinogenic agents. Molecular
characterization of normal and mutant genes in both sometic and germinal cells of
rodents, lTonger-11ved animal species, and humans ysing recombinant DNA techntques
and other bivenginmeering approaches will be emphasized.

Rescarch in chemica) physics is investigating the fundamantal processes that
govern the distribution of energy withis blologtcal molecules. These studies are
being made in large organic and biological molecules so that the data can be
applzeq directly toward understanding the biological effects produced by exposure
to fenizing radlation or to energy-related chemical mixtures.

quortant progress {s being made in biophysical research and fostrumentatian
directed toward the development and application of advanced Systems for measuring
8nd determining the structure of cemplex components of ying cells. Instruments
of fnterest include electron microscopes, flow cytometers, and advanced optical
devices. For structurai biology studtes at the National Synchrotron Light Source
{NSLS), a beam 1fne for the vacuum ultraviolet ring has been equipped with
instrumentation to study the structure of nucleic acids and proteins. A very
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fest, position-sensitive x-ray detector has been developed for rapid, dynamic
studias of molecular structures using tha x-ray ring. With these developments,
studies of the structure of biological oolecules have begun at bath tne W and x-
ray rimgs of the NSLS,

Receat structural studies have identiffed a new form of RKA, naned 2-RNA, that
gxists in the form of a left-handed double helfix fa which the two comporent
strands of the helix wind arocund ome ancther in & counter-clockwise Fashioa.
Foture research will seat ta determine the biological significance, if amy, of Z-
ANA. Another Important study nas preduced a detailed characterization of struc-
tural atterations induced in the DNA molecule by ultraviolet radiation (UV) and
by interaction with the chazical compound, psoralen, e form a crassiink Detween
adjacent DNA strands. Both types of bgeats were found to produce a kink in the
nermally linear OMA double helix accompanied by partial unwinding of the helical
structure at sites of damage. The availability of well characterized samples ef
damaged DNA i expected to facilitate new rasearch on molecular mechanisms eof
mutagenesis.,

Improvements 1n the resolution, machine stabfiity, @nd sarting speed of flow
cytometers have made It possible £o sort chromosomes with better than 95 percent
purfty for geme mapping and studies of chromosome damage, and to provide DNA
samples for the construction of chrmmosome specific recombinant DNA 1tbraries.

Research on a praototype electrenic camera system for detection of radtoisotope-
labeled dlological mplecules separated en 2-dimenstonal gels or chromatograms was
completed. Comparad to cenventional autoradiography with films, the time
required for analysis of 2-dfmensional gel separations was reduced by a factor of
10-109 ztong with improvea linearity and dynamic ramge. An improved wersion of
the camera, eow under develapment, should allow direct guantitative counting of
most radioisotopes with a spatial resolution of Q.5 m™m and will be used in
geactics research.

Fr 1987
FY 1985 FY 1986 Reguest

"uc‘lear mdit‘im AFPIiClt-‘Imsﬁflii"fll‘"*l'i"l‘i' 5 2‘-335 s 23'31] $ Ez,lzu

The use of radiation and radionuclides in the study, diagnosis and treatment of
human dtsease ts the fousndatien of the Mlald of Nuclear Medicine. Histarically,
DOE and its predecessor organizatioas have played 3 vital role in the developnent
of this field. This developrent has been possible largely because of access te
the unigue facilitfes and skills In the laboratories supported by the Department
oF Energy. These facilities include nuclear reactors, particle accelerators and
nuclear instrumentation. Moreover, the skills of nuclear physicists and nutiear
chemists have been essentizl factors in transferring nuclear technologtes to
wedical applicakions,

The objective of the FY 1987 research program 1s to continue the development of
new nuclear medictne procedures throuwgh the production of new radfonuclitides, the
ragiolaheling pf new biologfcally active agenis. and advancesents in instrumenta=
tion, Effarts ta develop other medical applications using reactors, acceleraters
angd othar related nucTear technologies will be maintatned.

Within the Federal government this mission and DOE's facilit{es for conducting
research In this area are unique. L13aison 1s maintained with Federal agencies
{principally NIH and FBA), the radiopharmaceutical industry, and the medical
comrunity regarding the requirements and effective use of these techniques in
medical research and practice.
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i lide production in this time period will be on the
Eﬁﬁi?Sﬁzeﬁ?pﬁ?s£§n3?a¥33'??2§ems fgr short-1ived radionucliides. Such generator
systems consist of a parent nuclide, having a half-life ranging from hours to
days, which decays to a daughter having 3 hal¥-life ranging from seconds to
minutes. The daughter can be periodically removed from the generator for clini-
cal use. At present, most shart-lived rad{onuclides are produced by 3 cyclotron
which severely 1imits their availability., These genarator systems will permit
nuclear medicine procedures to he performed in medical facilities which do not
have a cyclotron on the premises. A potential mew fnitiative in FY 1987 is the
development of 3 cerium 134/1anthanum 134 generator which appears Lo he attrac-
tive for bone marrow studias. Preliminary studies with lanthanum-140 as a traces
showed a high bone marrow uptake far lanthanum campounds. The advantages of
short-13ived radionuclides are lawer radiatton dose to the patfent and the abdbility
to conduct real time function studies.

In addition. significantly advanced isotope production capabiiity is required.
Host present accelerators were not designed For the production of medical {so-
topes. What is needed are dedicated cyclotrons that utilize advanced tech-
nologies such as superconducting magnets or adaptatlons of linear accelerators
for exclusive isotope production. Improved targetry incorporating high effi-
ciency radiochemical procedures which are remotely controlled would greatly
contribute te advancing this research area. Finally, computer controlled, fully
automated radiopharmaceutical Yreperation and delivery systems are required (ar
broad application in a clinical situation.

Recent developments in the BER nuclear medicine program have produced new
radiopharmaceuticals Jabeled with short-lived radionuclides., In syntheses
involving the most impartant positron emitting radionuclides [Oxygen-15, 2
minutes; Nitrogen-13, 10 minutes, Carbon-11, 20 minutes and Fluorine-18, 110
ninutes), one cannot use standard teéchniques. Rather, innovative repid organo-
and blosynthetic techniques must be developed using the technologies of molecular
biology, bfochenistry, organic chemistry, hot atom chemistry and radiochemistry.

The new short-lived radionuclide ladeled radiopharmaceuticals are proving to be
useful in studies of the metabol{c functions of the brain and heart. However,
the major advances that have been made to date {n quantitating physiolegy and
pathophysiology 1a the human brain and heart cannot be consolidated or advanced
without proceeding to the next generation of biomedical studies utilizing
Positron Emission Tomography. There is an urgent need for whole-body PET's to
conduct research towdrd {mproving our understanding of carddovascular physiology
in man and of matabolisw and mechanical function. In addition, successful

deve] opment of advanced tomographic systems will have immediats medical implica-
tions in evaluation of stroke patients and diagnosis of deganerative brain dis-
orders such as Alzhelmer‘'s, Huntington's and Parkinson’s disease,

In FY 1987, research and development will be maintained and devoted to
identffying and optimizing techniques For attaching radionuclides to monoclonal
antibodies, Monoclonal antibodies have the potential for early detection of
cancer, for following the response of patients to treatment, and for general
cancer therapy. A substantfal research and development effort will be required
to perfect and evaluate techniques for using labeled monoclonal antibodtes. It
is antfcipated that by FY 1987 work on manoclonal antibodies for cancer therapy
labaled with yttrium-90, fermium-255, and einsteinium-253 will have progressed
to the point that one or more of these agents will have been fdentified as having
sufficient potential for clinical trials. In addition, the monoclaonal antibody
work will be extended tn 1abe)ing with radionuclidas suitable for posftron tomo-
graphic diagnostic imagfng.
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Instrumentation research conducted by interdfsciplfnary teans at the DOE
laboratories provides a conduit for transferring advanced electronic and detecior
technologies developed at the DOE facilities to the medtcal community. A major
emphasis at present §s on the development of a sext-genaration positron emfssion
tomograph (PET). Presently avaflable commercial PET systems have a resolutfon fin
the range of 8-12 mm, with two experimental systems reachinig 2 resolution in the
§~6 mm range, These PET systems are capable of providing an 1ma?e of changes of
metabollc activity, but lack sufficient resolution to give gquantitative measure
of the specific activity in small subregions of am organ, Progress in this field
hag bean rapid and ft ts anticipated that development of a prototype PET System
with spatial resolution in the 2-3 mm range fs likely in FY 1987.

The use of magnetic resonance imaging (MR1) spectroscopy to detect carbon-13 and
nitrogen-15 labeled metabolites within intact tissues and cells holds exceptional
promise 1n providing new insight {nto the mechanisms responsible for metabolic
regylation, Because of the great importance of heart disease, current research
efforts arn (ocused on the identification af the metabolic effects in the per-
fused neart model of several proposed therapeutic strategies for treatment of
ischemic heart disease. Efforts will be concentrated on obtaining quaniitative
measurements of metabolic concentrations in the heart, Most of the current
applications of NNR tp studies of metabolism have avoided the issue of
determining the concentrations of metabolites under observation by emphasizing
relative changes in the signal {atensities of the metabolites detected. It is
clear that much more information could be obtained from the spectra by
quantitation.

A cooperative project between Brookhaven Netional Laboratory and Stanford
University utiliziig synchrotron radiation to reduce the hazards of angiography
will be continued.

FY 1987
FY 1985 FY 1986 Reguest

Carbon Qioxide Research........covecuas SN R $ 13,072 § 12,586 § 13,580

The FY 1987 oudget request for the Carbon Dioxide Research program is

§13,580,000. This budget provides for: a few of the highest prfority recammenda-
tions from the State-of-the-Art publicatfons to de implemented; a very basic
program of data collection and continuation of measurements and development of
models; possibly one new crop (rice) will be added to the study of vegetation
response to elevated atmospheric CO, Jevels; minimal monitoring of research
activities of other trace gases (e.g., methane) may be possible; monitoring, dut
no direct participation in the International Geosphere Blosphere Program (!GBP):
and, finally, a minimal core ocean program needed to coupla the atmosphere, oceans
and the bfosphers,

The goal of the Carbon Dioxide Research program is to develop a sound,
quantitative atmospherfc carbon dioxide knowledge base to aid in energy policy
decision making. This goal tnvolves the following objectives: {fmprove knowledge
of the carbon cycle; improve estimates of future atmospheric cardbon dioxfide;
improve understanding of the effects of atwospheric carbom dioxide on climaze;
{mprave understanding of the dfrect carbon dioxide effects on productivity of
naturg) and agricultural systems; develop and verify methods for the first detec-
tion of climate change due to increasing atmospheric carbon dioxide; tdentify,
define and quantify indirect effects; define possible options for mitigating
long-term consequences of a higher €0, atmosphere.
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Carbon dioxide 1¢ a sma)l but important component of the earth's atmosphere. The

global CO, content of the atmosphere has increased from abowt 315 parts per
méildon (Bpm) to 345 over the past 26 years and 1s presently increasing by abeut
1.5 ppm annvally. The majority ef the C0, increase is a direct result of man's
fossl1 enargy use.

tncreasing amounts of €0, and Dther trace gases in the atmespiiere cauld enhance
the "greenhouse effect",”which would result in warming of the lower atmosphere,
This, in turn, could cause changes fn patterns of precipitation, evaporation and
wind circuiation. In the last decade, physicaliy-based, mathenstical siaulation
mdals of the algbal atmnsphere hava tended to give added credence to these
projections. More €0, will modffy plant growth with the potentfal fer imcreased
crop productivity and changed composition of natural vegetation,

The affects of continuing CO, increases 1n the atmasphere are uncertatn. The
magnitude and rate of man's Ffutura use of fossil fuel further complicate the
already uncartain picture. However, the sclent)fic comsensus is that global
climate change -invoiving temperature and precipitation will occur. The timing,
magnitude, regionality and any subsequent benefits and/or costs are uncertain,
and the extent of the uncertainty 15 not yet defiped,

Fy 1987
FY 1985 Fy 1986 Request

Program Direction
ﬂﬁer"!tfng Elpﬂﬂﬁeﬁgggn --------- trsEmmman LT S 3.‘75 S 3,129 s 3.6%
Jotal FIE'Sssasansucn R e Y Y L L W ] 53 53 53

The FY 1987 regquest for Biological and Environmental Research Program Direction 18
$3,600,080. These funds are raquired to provide for the personnel and othae costs
associated with cont?nuation of 53 full-time equivalents,

This staff directs, manages, and supports a comprehensive multidisciplinary
resgarch effort designed to understand the long-term heafth anmd environmental
effects associated with the development and use of fossil, nuclear and renewable
energy technology options as well as the Department’s nuclear weapons operations,
In carrying out these responsibilities, the staff provides guidance and support
for apﬂruntﬂately 760 active research prejects [reviewing and evaluatiag many
more throughout the proposal selection process), develops lomg=range program
plans based on their assessmeat of the sclentiffc needs of the program and agency
priorities, and conducts major reviews of BER sponsored programs at laboratories
and universities, This requires a close 1iaison with atier DOF programs, othar
Federal agencies and the sclentific, academic and fndustrial communities. This
staff also provides the adminfstratfve and program support services required to
carry ovt the program.

The BER program has been reoriented toward & greater commitment to basic research
requiring @ wide range of scientific and technical expertise fn all of the
subprograms. This program directton request will provide the staffing resources
to eaintain the various professional scientific disciplines necessary to evaluate
efforts carried out in the multiprogrem laboratories, specialized btomedical and
enviromental facilities and aver 12% universities, hospitals and ather research
institutions. The wide range of required expertite includes discipiines such as
biochemistry. blophysics, molecular and cellular biolagy, genetics, toxicalogy,
radiation biolegy, epidemfology, nuclear medfcfne, physiology, amalytical
chemistry, atmospheric sciences, ecology, oceanography and mdny others, There
are 2180 demands om staff for increased outreach efforts for Departmenta)
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commitments to Small Business [nnovative Research and Mistorically 8lack Colleges,
and for support of the Wealth and Environmental Research Advisory Cowmittee

(NERAL).

FY 1987
FY 1985 Fy 1986 Reguest

Facility OperationS.cceccesscrancscancencassesas & 9,866 $ 10,584 § 12,000

Facility operations provide for the necessary capital equipment and general plant
project needs to sypport the BER proyram and the Pacific Northwest Laboratory
landlord responsibilities. The natfomal laboratories and other onsite specialized
latoratories supported by the BER program represent an impressive national resource
of sk1lled investigators, advanced major scientific instrumentation and
exceptional, ofien unique, research facilfties. The ability to address the diver-
sity of health and envirornmental research issues requires 3 continved commitment to
maintaining thelr adyanced instrumentation and facilities. Capital equtpment
(38,500,000} and general plant gprojects ($3.500,000} are essentlal elements to
facility operations.

Recent years of constrained budgets have resulted in 3 serious backlag of
state~of-the-art equipment needs. Also, existing equiprent at the laboratories
is suffering from deterforation and obsolescence and 1s 1n urgent need of
replacement. The capital equipment request for thts progra is essential for
pursuing the health and environmanzal 1ssues assnciated with energy technology
consideratfons and to centinue high gquality research and advances in the develop-
ment of nuclear medicine technology. Examples of capital equipment needed at
laboratories and universities to support research include: scanning electron
microscope, 1tquid chromatograph, liquid scintillatton counter, spectrometer,
amino acid analyzer, environmental chamber, infrared analyzer, anfmal caging,
etc, Many of these items are interchangeable among varicus research efforts, and
therefore, can serve numeroys experiments over a period of time, makfng them very
cost effective,

The capital equipsent request also supports generdl purpese equipment needs at
tha Pacific Northwest Laboratary (PKL). General purpose equipment requfrements
at PNL fall into two broad capital support categories: (1) providing PNL
support services and tools of a nonprogrammatic mature such as Safeguards,
Safety, Security, etc; (2) PNL previges varlous support services such as

Environmental Surveillance, Personne) Ddosfmetry, Photography, etc. far the
entire Hanford complex.

Construction fynds of $3,500,000 are requested in support of the program's
general plant project needs and the Pacific Northwest Laboratory landlord
responstbility. General pilant projects are necessary to accommodate continuing
requirements to maintaia satisfactory and economical operating conditions, to
meat regulatory reguirenents and to pravide for new program developments,

Process development and changes in technical program requirements frequently
result in the need for alterations or mew construction items not previously
anticipated. In addition to satisfying pregrammatic requirements, general plant
projects provide the alterations and additions to existing faciltties needed to:
1) satisfy radiation protection, health and safety, envirommental protection, and

energy conservation requirements; 2) improve operating efficiency; and 3) provide
optimum utilization of existing fncilities. 4 A
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DEPARTMENT OF ENERGY

1987 CONGRESSTONAL BUDGET REEUEST
‘ DATA SHEETS

ERERGY SUPPLY RESERRCH AND DEVELOPMENT
TRONHENTAL 7L & D
BIOLOGICAL ARD ENVIRONNMENTAL RESEARCH
{Tabular dollars in thousands, WNarrative material in whole dollars,)

1. Title and lgcation of project: General plamt projects 2. Project No.: 87-R-120
3, Date A-E work inftiated: 1st Qtr. FY 1987 5. Previous cost esstimate: Wane
NDate:
3a. Date physical caonstructfon starts: 2nd Qtr. FY 19387
6. Current cost estimate: $3,%00
1. Date construction ends: 2nd Qtr. FY 1939 Date: 12/85
Losts
After
7. Financial Schedule: Fiscal Year Dbligations FY 1985 FY_1986 FY 1987 FY 1987
Prior Year Projects XXXXXXX $ 4,034 $ 1,848 $ 126 $ 285
FY 1985 Projects $ 2,725 256 365 1,009 1,005
FY 1986 Projects 3,127 0 3654 1,300 1,463
FY 19A7 Projects 3,500 )] 0 a75 72,625
8. Brief Physical Description of Project

This estimate is for minor new constructien and other capital afterations to land, Wuildings, aod wcttlities systems.
The estimate also includes the cost of installed equipment which is am integyral part of the geaeral plant
subprojects.
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CONSTRUCTIOM PROJECT DATA SHEETS

l.

Title and location of project: Geseral plant projects

2.

Project No.:

A7-R-120

8. BErief Physical Description of Project (continued)

9.

Although it 1s difficult to detall this type project in advance, all of the subprojects identiffed below are under
consideration, In general, the estimated costs for each of the subprajects are preliminary in nature, with &
project limitation of $1,200,000, and primarily {ndicative of the size of the project.
requirements will result 1n some of tha prolects being changed in scope; 1t will also result in other projects being
added to the Vist with the necessary postponesents of some now listed, 211 depending on conditions ar situations not
apparent at this time. Since needs and priorities may change, other projects may be substituted for the axamples
listed below., and some of these may be located on non-Govermment owned praperty.
provide faciVities for conducting critical rescarch pregrams, contribute te greater afficliency, eliminate health and

safety hazards, and will reduce mainterance and operatiomnal costs.

The estimate is based on

requirements by office as follows:

Summary by O0ffice
A-i quUE‘r‘qDE Upe!'alions D'ffiCEl.!s,l! Fsmaga s s quDD

Dak Ridge Operations OffiCe......cccavacun 500
Richland Operations Office....vuees ok EEe . 1,000
San Francisco Qperattions Office........... 500

Tota]I"'.I.Clvb'vhv.lt'l.l'ﬁ"...l’!#!l ! s'snn

Purpose, Justification of Need for, and Scope of Project

The following is a tentative tabulatien of the major projects to be perforwed at the varjeus laboratories ynder the

operations office listed.

Albuguergue Operations Office

[nhalation Toxicologqy Resesrch InSLItUubB.cicesersssnssssnasasnssansatisnssnnsnnens

Controlled material storage facility, primate housing facility modifications, chilled water
system, and other emergency repairs,

Los Nlamas Kational Laboratorveeceesuanss

HeaTth research laboratory additiom and othec emergency repairs,

EESESANNE SRS NASESES ARANNLRSNASEPIGHBGES RS AAPPIFAALEErS

IR R RSN

The continuing review of our

These general plant projects will

$ 1,000

500



68

CONSTRUCTION PROJECT DATA SIEETS

Title and location of preject: Genera) pYant 9rolects #: TProject Mo.:

af=R=120

Q3K Ridge Azsociated Universities. ... vviiirinrineerittatimenresrassormreacacersacgasa

Richland Operations Office
alﬂff l'.:ll't H‘Egt Lﬁtlﬂrﬂt-l:lr'j' ------- LRy R N N I R N N N R

Miscellaneous capital work orders, e.g., laboratory additions, fmprovements, and modifications.

II.H-H'FEHEE Livermore Natianal Lahuraturr--i--l-li-i--i-li-l!l+!l+!++-ill--!l-!li-il e
Upgrade air handling and toxic exposure animal facility, refurbish water circulatien systom for

1]
¥, Purpese, Justification of Need for, and Scope of Project |continued]
Dak Ridge Operations Office
Luw humidify chromatography room, replacement of reof at Scarboro facilits, and ocher
emergency repairs,
S5an Francisco Operations OTMice
marine biology, and other emergency repairs.
10. Detatls of Cost Estimace
Based on preliminary conceptval design.
1. Nethed of Performance

Design will be by negotiated architect-engineer contracts. To the extenl feasible, construction and procurement

will % accomplished by fixed-price contracts awar ed on the basis of conpetitive bids.

500

1,000
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