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U.S. Nluclear Waste Technical Review Board
Members: Curricula Vitae

Jared L. Cohon, Ph.D.; Chair man

OnJune 29,1995, Presi dentBill Clinton ap pointed Jared Cohon to the Nu clear Waste Tech ni cal Re view Board.
President Clinton ap pointed Dr. Cohon chairmanonJanuary 17,1997.

Dr. Cohonis president of Car ne gie Mellon Uni ver sity in Pitts burgh, Penn syl vania. He has more than 25 years of
teachingand re search ex perience, haswritten one book, and isau thor,coauthor, oredit or of more than 80 pro fes-
sional pub li ca tions. Among the awards that Dr. Cohon has re ceived is the 1996 Joan Hodges Queneau Medal for
outstandingengineeringachieve mentinenviron mental conservation,awarded jointly by the American Associa
tion of En gi neering So ci eties and the Na tional Au du bon So ci ety. He is a mem ber of Tau Beta Pi (Na tional En gi-
neering Honor Society) and of Sigma Xi (Scientific Research Society). Dr. Cohon is a regisered Professional
Engineer.

Dr. Cohonbringstothe Boardspecial ex pertiseasanational au thor ity onenvironmentaland water re source sys
temsanal y sis. His re search in ter ests fo cus on multiobjective pro gram ming, atech nique forde ci sion-makingin
situationswith multipleconflicting objectives. He also has fo cused on water re sources plan ning and man age-
ment in the United States, South Amer ica, and Asiaand on en ergy facil ity siting, in clud ingnu clear waste ship-
ping and stor age. In ad di tion to hisac a demic ex pe ri ence, he served as leg is la tive as sis tant for en ergy and the
environ mentto the Hon or able Dan iel P. Moynihan, United States Sen a tor from New York, from 1977 to 1978.

Dr. Cohonisamem ber of the American Geo physical Union, the Insti tute for Op erations Re search and Man-
age mentScience,the AmericanWaterResources Association,andthe AmericanSocietyof Civil En gi neers. He
has served on sev eral com mit tees for the Na tional Re search Coun cil, chair ing the stud ies onthe probabilities
ofextremefloodsand on measuringandim provinginfrastructure.

In 1969, Dr. Cohonearned abach e lor of sci ence de gree in civil en gi neer ing from the Uni versity of Penn syl va-
nia. HeworkedasaconstructioninspectorinPhiladel phiaandasanengineeringassist antfor the Philadel phia
Water Departmentbeforeattendingthe Massachusetts Instituteof Technology,whereheearned amas ter's de-
greeincivilengineeringin1972andaPh.D.incivilengineeringin1973. Dr. Cohonbeganhisteachingcareer
in 1973 at Johns Hopkins Uni ver sity, where he served as as sis tant, as so ci ate, and full pro f es sor in the De part
mentof GeographyandEnvironmental Engineeringandas Assistantand Associate Deanof Engineering and
Vice Pro vost for Re search. 1n 1992, he be came dean of the School of For estry and En vi ron men tal Studies and
professorofenvironmentalsystemsanalysisat Yale University. Dr. Cohonassumedhisdutiesaspresidentof
Car ne gie Mellon Uni ver sity inJuly 1997.

Dr. CohonresidesinPittsburgh,Pennsylvania.
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John W. Arendt, P.E.

On June 11, 1999, President Bill Clinton reappointed John Arendt to serve on the Nuclear Waste Technical
Review Board. Mr. Arendt was first ap pointed to the Board in 1995.

JohnW. Arendtisse nior con sul tantand founder of John W. Arendt As so ci ates, Inc. Cre ated in 1986, the firm
offersconsultationonprogramand projectmanage ment, safety assessmentsandinvestig ations,qualityassur-
ance,standardsandregulationsforuraniumhandlingand processing,chemical safetyaud its, and safe guards
andaccountability. Mr. Arendtisaregistered Professional Engineerandacertified nuclear materialsmanager.

Mr. Arendtbrings to the Board five de cades of ex pe rience in var i ous phases of the nu clear f uel cy cle, es pe cially
uraniumprocessing, handling, safe guardsandac countabil ity, pack ag ing, and trans portaion. He has ex ten-

siveexperienceinthemanage mentofengineeringprojects,includinguraniumprocessi ngfacilitiesand their

gual ity assur ance, qual ity con trol, and in spec tion. He is chair man of Amer i can National Standardsinstitute

(ANSI) Accredited Stan dards Com mittee N14 on packagingandtrans portationofradioactivematerialsand

nonnuclearhaz ard ous wastes.

Mr. Arendt earned a bach e lor of sci ence de gree in chem i cal en gi neer ing from Marquette University in 1943

and was a research engineer for the Manhattan Pro ject at the Uni ver sity of Chi cago from 1943 to 1945. He

gained the bulk of hisex pe rience at Union Car bide Cor poration's Nu clear Divisionin Oak Ridge, Ten nessee,

wherehebeganasaproductionsupervisorinl1945andservedinvariousde partmentand projectmanage ment
positionsthrough 1984. Be fore found ing John W. Arendt As soci ates, Inc., in 1986, Mr. Arendt was a se nior en-

gi neer with JBF Associates, Inc.,where he pro vided tech nicaland man age mentassistanceinuraniumenr ich-

ment, standards and regulations, waste management, packaging and shipping, reactor activities, quality

assurance, and safety.

Mr. Arendtre sides in Oak Ridge, Ten nes see.
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Daniel B. Bullen, Ph.D.

OnlJanuary 17,1997, PresidentBill Clinton ap pointed Dan iel Bullen to the Nu clear Waste Technical
ReviewBoard.

Dr. Daniel B.Bullenisdirectorofthe NuclearReactor Laboratoryandassociate professorofmechanicalengi
neer ing, De part mentof Me chan i cal En gi neering, at lowa State Uni ver sity in Ames, lowa. He has been teach-
ing since 1989, served as Nuclear Engineering Program Co or di nator at lowa State Uni ver sity from 1993 to
1996,and has1lyearsof industryexperienceinnuclearengineeringand materialsscience. He hased ited and
reviewedarticlesforsuchprofessional publicationsasNuclear Technology, Jour nal of the American Ce ramic Sock
ety, AmericanNuclearSociety Transactions, and EncyclopediaofChemical Technology. He has writ ten or co-written
more than 50 tech ni cal pub li cations and re ports and has con trib uted to three books. He isaregistered Pro fes
sional Engineer in mechanical, metallurgical,and nuclear engineering. Dr. Bullen’s honors and awards in-
clude Tau Beta Pi (National En gi neering Honor So ci ety), Phi Kappa Phi, Sigma Xi (Sci entific Research Society),
AlphaNu Sigma(Nuclear Engineering Scho las tic Honor So ci ety), aLilly Teaching Fel low ship at the Geor gia
Institute of Tech nol ogy (1991), and two Out stand ing Pro fes sor awards. He hasap peared in Who’s Who in Cal -
fornia, Who’s Who in Tech nol ogy, and Who’s Whoin Sci ence & En gi neering.

Dr. Bullenbringstothe Board spe cial ex per tise in per for mance as sess mentmod el ing of radioactivewastedis posal
facilities, per for mance assess mentofengineered bar rier systems, radiolysiseffectsin spent-fuel dry casks in stor-
ageenvironments, radiationeffectsonmaterials,and materialsdegradationinsev ereserviceenviron ments.

Dr. Bullenisamem ber ofthe American Nu clear So ci ety; the American Ce ramicSociety; ASM Inter national; the
MaterialsResearch Society;the AmericanSociety of Mechanical Engineers; the National Society of Professional
Engineers;the Minerals, Metals & Mate rials So ci ety; and the American Soci ety for En gineeringEducation.

In 1978, Dr. Bullen earned a bach e lor of sci ence de gree in en gi neer ing sci ence from lowa State Uni ver sity. He
was are search as sis tant at the Uni ver sity of Wis con sin-Madison while earn ing mas ter of science de greesin
nuclearengineeringin1979and materialssciencein1981landaPh.D.innuclearengineeringin 1984. He then
worked for Law rence Livermore National Lab o ratory asanen gi neer until 1986, when he be came se nior en gi-
neerfor Science & Engineering Associates, Inc., in Pleasanton, Cal i for nia. In 1988, he became presidentof DG
Engineering Associates,providingtechnicalconsultingservicestoLawrenceLivermore NationalLaboratory.
Dr. Bullen moved to North Carolina State Uni ver sity in 1989 as an as sis tant pro fes sor of nu ¢ learengineering
and to the Georgia In sti tute of Tech nol ogy in 1990 as an as sis tant pro fes sor of me chan ical en gi neering. He
moved to lowa State Uni ver sity in 1992 asan as soci ate pro fessor of nu clearen gi neer ingand as sumed his cur-
rentdu tiesin 1993.

Dr. Bullen re sides in Ames, lowa.
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Norman L. Christensen, Jr., Ph.D.

OnlJanuary 17,1997, President Bill Clinton ap pointed Nor man Christensen to the Nu clear Waste Technical
Re view Board.

Dr. Nor man L. Christensen, Jr., is pro fes sor of ecol ogy and dean of the Nich o las School of theEnvironmentat
Duke Uni ver sity in Dur ham, North Carolina. He has been teach ing for more than 27 years and has more than
80 sci en tific ar ti cles and books to his credit. Dr. Christensen is the re cip i ent of the 1977 Duke Endowment
Award for Teaching Ex cel lence, the 1991 Dis tin guished Teaching Award for Trin ity Col lege of Arts and Sci-
ences at Duke, and the 1994 Dis tin guished Scholar-Alumni Award from Cal i for nia State Uni ver s ity-Fresno.
He was the E.V. Komarek Lectureratthe 1989 Tall Tim bers Fire Ecol ogy Confer ence, aFel low of the American
Associationforthe Ad vance mentof Sciencein1993,and arecipientof the National Park Ser vice's A. Starker
Leopold Award for dis tin guished ser vice. Dr. Christensen has served on more than 25 na tional and re gional
pan els and com mis sions and on the ed i to rial boards of American Midland Naturalist, Jour nal of Veg e ta tion Sci
ence, and Jour nal of Wildland Fire.

Dr. Christensen bringsto the Board spe cial ex per tise in bi ol ogy and ecol ogy. Hisre search i nterestsincludethe
effectsofdisturbanceonstructureandfunctionof pop ulationsand communities;com par ative biogeochemical
and com mu nity re sponses to vary ing fire re gimes; use of re mote sens ing sys tems (such as syntheticaperture
radar) toeval u ate long-term changes in for esteco systems; and pattern anal y sis of for estde vel op mentfol low-
ing cropland aban don ment as af fected by en vi ron ment, stand his tory, and plant de mo graphic patterns. He
has writ ten widely on the im por tance of nat u ral dis tur bance in the man age ment of for ests, shrublands, and
wetlands, and heisinter ested inap ply ing basiceco log i cal the ory and mod els to eco sysem manage ment.

Dr. Christensenisamem ber ofthe American Association forthe Ad vance mentof Science, the BritishEcolog i
cal Society,theEcological Society of America, SigmaXi (Scientific Research Soci ety), the Society of American
Foresters,andthe National Associationof Environmental Professionals.

In1968, Dr. Christensenearned abachelor'sde gree inbi ol ogy from Fresno State Col lege. Heearned a mas ter's
degree in biology from Fresno State Col lege in 1970 and a Ph.D. in bi ol ogy from the Uni ver sity of Califor-
nia-Santa Barbara in 1973. He be gan his teach ing career as an as sis tant pro fes sor in the Depart mentof Botany
at Duke Uni ver sity in 1973. He be came an as so ci ate pro fes sor in 1979 and was el e vated to full professorin
1987. He be came dean of the Nich o las School of the En vi ron ment in 1991.

Dr. Christensen re sides in Cha pel Hill, North Carolina.

36



Appendix A

Paul P. Craig, Ph.D.

OnlJanuary 30,1997, PresidentBill Clinton ap pointed Paul Craig to the Nu clear Waste Tech nical
ReviewBoard.

Dr. Paul P.CraigisProfessor of En gi neering Emer i tus at the Uni ver sity of Cal i for nia, Da vis, and is a mem ber
of the uni ver sity’s Grad u ate Group in Ecol ogy. He has more than 21 years of teach ing ex pe rience and more
than 100 ref er eed pub li cations to his credit. Dr. Craig is a mem ber of the Si erra Club’s Global Warming and
Energy com mittees and of the American Asso ciation for the Ad vance ment of Scienceand is a Fel low of the
AmericanPhysical Society. HisawardsincludeaJohn Simon Guggenheim Memorial Foun dationFel lowship
and aNational Science Foun dation Mer i to rious Ser vice Award. He isamem ber of Phi Beta Kappa.

Dr. Craig brings to the Board spe cial ex per tise and re search in ter estin en ergy pol icy is s uesasso ciated with
energysystemresponsestoglobal environmental change.

In 1954, Dr. Craigearned abach e lor’sde gree in math e maticsand physics from Haverford College. He earned
aPh.D.inphysicsfromthe Californialnstitute of Tech nology in 1959. He be gan hiscareer as a staff sci entist at
Los Alamos National Lab oratory in 1959 and moved to Brookhaven National Laboratoryin 1962asaphysicist
andagroup leader. In 1971, he be came dep uty and acting di rec tor of the Of fice of En ergy Re searchand De vel
op ment Pol icy of the National Sci ence Foun dation, where he pro vided pol icy anal y sis sup p ort to the Pres i-
dent’s science advisor and to the Office of Management and Budget. Dr. Craig became direcor of the
University of CaliforniaCouncilonEnergyandResourcesin1975and professorofengin eering at the Uni ver-
sity of Cal i for nia, Davis, in 1977. He re ceived hisemer i tus stand ing in 1994.

Until hisap pointmentto the Nu clear Waste Tech ni cal Re view Board, Dr. CraigwasaLaw rence Berke ley Na-
tional Laboratory Participating Guest Scientist (be ginning in 1976) and amem ber of theNational Acad emy of
Sciences—National Research CouncilBoard onRadioactive Waste Manage ment.

Dr. CraigresidesinMartinez,California.
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Debra S. Knopman, Ph.D.

OnlJanuary 17,1997, PresidentBill Clinton ap pointed Debra Knopman to the Nu clear Waste Technical Review
Board.

Dr. DebraS. Knopman isdi rec tor of the Cen ter for In no vation and the En vi ron ment of the ProgressivePolicy
Institute in Washington, D.C. She has more than 24 publications in scientific and technical jour nals to her
credit. Dr. Knopman is a mem ber of the Na tional Re search Coun cil’s Com mis sion on Geosciences,Environ-
ment, and Re sources. She served briefly on the Board on Ra dio ac tive Waste Man age mentand the Panel for the
Reviewofthe DOEEnvironmental RestorationPriority Systembeforeacceptingaposition in the Clinton ad-
ministration in 1993. She is a member of the American Geophysical Union. Dr. Knopman was a 1978-1979
Henry Luce Foun dation Scholar.

Dr. Knopmanbringstothe Board specialex pertiseinhydrology,environmentalandnaturalresourcespolicy,
systemsanalysis,and publicad ministration.

In 1975, Dr. Knopmanearned abach e lor's de gree inchem is try from Wellesley Col lege. She earned a mas ter of
sciencedegreeincivil en gi neer ing from the Mas sa chu setts In sti tute of Tech nol ogy in 1978 and a Ph.D. from
the Department of Geography and Environmental Engineering at Johns Hopkins University in 1986.
Dr. Knopman be gan her career as afree lance sci ence writer and ed i tor in Is rael and the United States in 1975.
Follow ing her Luce Scholar fel low ship, which she served in Tai wan from 1978 t0 1979, she served aslegislative
assistantforenergyandenvironmentalissuestoSenator Daniel P. Moynihanin Wash ington, D.C., from 1979
t0 1980. She served as a pro fes sional staff mem ber of the U.S. Sen ate Com mittee on En vi ronment and Pub lic
Works from 1980 to 1983. She moved to the U.S. Geo log i cal Sur vey in 1984, be gin ning as a studentassistant
and pro gress ing through be ing a re search hy drol o gist to be com ing chief of the sys tems anal y sisbranch. In
1993, Dr. Knopman was ap pointed Dep uty AssistantSec re tary for Waterand Science, U.S. De p art ment of the
Interior. She be came di rec tor of the Cen ter for Innovationand the En viron mentin 1995.

Dr. KnopmanresidesinWashington,D.C.
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Priscilla P. Nel son, Ph.D.

OnJanuary 17,1997, PresidentBill Clinton ap pointed Priscilla Nel son to the Nu clear Waste TechnicalReview
Board.

Dr. Priscilla P. Nelson is Director, Division of Civil and Mechanical Systems, for the Directorate for Engi-
neeringatthe National Science Foun dation. She for merly was professor of civilengineeri ng at The Uni ver sity
of Texas at Aus tin. Dr. Nel son has more than 13 years of teach ing ex pe ri ence and more than 100tech nicaland
scientific pub li cations to her credit. She has served as amem ber of the U.S. Na tional Com m it tee for Rock Me-
chanics, the U.S. National Com mittee for Tun neling Tech nol ogy, and the Board on Ra dio ac tive Waste Man-
age ment, all ac tiv i ties of the Na tional Re search Coun cil. She is a mem ber of the Amer i can Rock Mechanics
Association,the American Society of Civil En gi neers (ASCE), the Inter national Tunnelling Association, the
AmericanUndergroundConstruction Association,the AssociationofEngineeringGeol ogists, the British Tun-
nelling So ci ety, and other pro fes sional or ga ni za tions. She serves as pres i dent of the Geo-Institute of ASCE.
Her honorsand awardsinclude Ex xon Teaching Fel low ships at The Uni ver sity of Texasat Aust in (1985-1987),
the Case Studies Award from the U.S. National Com mit tee for Rock Me chanics (1988), the HaliburtonEd u ca-
tion Foun dation Award of Ex cel lence (1991), the Ba sic Re search Award from the U.S. National Committeefor
Rock Me chanics (1993), and electionto The Moles, anassociation of the heavy con structionin dustry (1995). At
the National Sci ence Foun dation, she has re ceived the Di rec tor's Award for In te gra tive Collaboration three
times, and she re ceived the Director's Award for Merito rious Ser vicein 1997. In 1999, she was ap pointed to the
Senior Executive Service. Alsoin1999, she re ceived the Director's Award for Su pe rior Accomplishmentfrom
the NISF.

Dr. Nelsonbringstothe Board spe cial ex per tise in rock en gi neer ingand un der ground conss truc tion. In 1970,
Dr. Nel son earned abach e lor's de gree in geo log i cal sci ences from the Uni ver sity of Rochester. She earned
master'sdegreesingeologyfromIndianaUniversityin1976andinstructuralengineeri ng fromthe University
of Oklahomain 1979. She was awarded a Ph.D. in geotechnical en gi neer ing by Cor nell Uni ver sity in 1983. Dr.
Nel son's career has in cluded ser vice as a Peace Corps vol un teer and em ploy ment as a field en gi neer for the
Alas kan Re source Sciences Cor poration from 1975t0 1977. She joined the fac ulty of The Univer sity of Texas at
Austinin 1983 and be came full pro fes sor and holder of the John Focht Teaching Fel low ship be fore joining the
National Science Foundationin1996. She hasservedasaconsultantfor major underground con struction pro-
jects, in clud ing for the Super con duct ing Super Collider pro ject from 1985 through 1992.

Dr. Nelsonresidesin Arlington, Vir ginia.
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RichardR. Parizek, Ph.D.

OnFebruary 11, 1997, President Bill Clinton ap pointed Rich ard Parizek to the Nu clear Waste Technical
Re view Board.

Dr. RichardR. Parizekis apro fes sor of ge ol ogy and geoenvironmental en gi neer ing at The PennsylvaniaState
University; presidentofRichardR. Parizekand Associates, consulting hydrogeologistsandenviron mental ge-
ologists;andaregistered Professional Geol o gist. He has more than 37 years of teach ingexperienceandnu mer-
ousjournal publicationstohiscredit. Hisawardsincludeacooperativefel low ship from the National Sci ence
Foundation (1960),asu periorachieve mentaward fromthe U.S. Environ mental Protection Agency (1976), the
Clearwater Con ser vancy Award (1985), the Mat thew J. and Anne C. Wil son Teaching Award (1986), and the
medal for distinguished servicetoenvironmental scienceand engineeringofthe Instit uteofMeteorologyand
Water Man age ment, War saw, Po land (1991). Dr. Parizek was ap pointed an ad min is trative law judge of the
Atomic Safety and Li censing Board Panel of the U.S. Nu clear Reg u la tory Com mis sion in 1990, apo si tion he
leftupon ap point ment to the Nu clear Waste Tech ni cal Re view Board.

Dr. Parizek bringstothe Board spe cial ex pertiseinhydrogeology and environmentalgeology. His re search in-
ter ests in clude the hydrogeology of karst, frac tured rock, and gla ci ated ter ranes; fac tors con trol ling ground-
water occur rence and move ment; and the re lation ship be tween land use and ground water pollutionresulting
from dis posal of nu clear waste and other haz ard ous sub stances.

Dr. Parizekisamem ber of the American Asso ciation forthe Ad vance mentof Science, the American Geo phys
icalUnion,the American Institute of Hy drol ogy, the Geological So ci ety of Amer ica, and Sigma Xi (Sci en tific
ResearchSociety).

In 1956, Dr. Parizek earned a bach e lor's de gree in ge ol ogy from the Uni ver sity of Con necti cut. He earned a
mas ter of science de greeinge ol ogy in 1960 and aPh.D.inge ol ogy in 1961, both from the University of Il linois.
Dr. Parizekbe gan hiscareerasare searchassistantwith the Il li nois State Geological Sur vey in 1956 and be gan
teachingin196lasanassistantprofessorofgeologyand geophysicsat The PennsylvaniaState University. He
be came a full pro fes sor in 1971 and con tin ues to teach in the De part ment of Geosciences. Dr. Parizek also has
been a visiting scientist with the U.S. Geological Survey and a visiting scholar at Stanford University, the
Desert Re search In sti tute, Changchun Col lege of Ge ol ogy and the In sti tute of Karst Ge ol ogy in the Peo ples’
Re pub lic of China, and National Cheng Kuug Uni ver sity in Tai wan.

Dr. Parizekresidesin State Col lege, Pennsyl vania.
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Donald D. Runnells, Ph.D.

OnJune 23, 1998, Pres i dent Bill Clinton ap pointed Don ald Runnells to the Nu clear Waste Tech n ical Review
Board.

Dr. Donald D. Runnells is pro fes sor emer i tus in the De part ment of Geo log i cal Sci ences at the Uni ver sity of
Colorado. Healsoisatech ni cal consul tantto Shep herd Miller, Inc.,afirm providingenvironmentalandengi
neeringconsultationprimarilytothe miningindustryandtogovern mentagenciesandother con cerns. He has
more than 27 years of teach ing ex pe ri ence and nu mer ous jour nal pub li cations to his credit. Dr. Runnells is a
Fel low of the Geo logi cal So ci ety of Amer ica. His awards in clude se lec tion as a Na tional ScienceFoundation
Grad u ate Fel low, elec tion to Phi KappaPhi Hon or ary Scho las tic Frater nity, and elec tion to the presi dency of
the Associationof Exploration Geochemists. Dr. Runnellshasbeenaneditororontheeditorial board forJour-
nal of Geochemical Exploration Interface, Scienceofthe Total Environment, ChemicalGeology, and Jour nal of Ap plied
Geochemistry. He has been amem ber of the Col o rado Gov er nor’s Coun cil on Sci ence and Tech nol ogy, the Re-
view Board on Dis posal and Per ma nent Stor age of Inac tive Ura nium Tail ings at Sandia National Laboratory,
the MaterialsReviewBoardat Argonne National Laboratory, the Scientific Ad visory Board on Toxics in Water
for the Elec tric Power Re search In sti tute, and sev eral boards and pan els of the Na tional Research Coun cil of
the National Acad emy of Sci ences.

Dr. Runnells brings to the Board spe cial ex per tise in geo chem is try, hydrochemistry, and mine raldeposits.

Heisamem ber of the Geochem i cal Soci ety, the Association of Exploration Geo chemists, the Association of
GroundWater Scientistsand En gi neers,and the American Chemical Society.

In1958, Dr. Runnellsearned abachelor'sde gree in ge ol ogy from the Uni ver sity of Utah. He earned a mas ter of
arts de gree in ge ol ogy in 1960 and a Ph.D. in geo chem is try and ge ol ogy in 1964, both from Har vard Uni ver
sity. Dr. Runnells be gan his ca reer as a teach ing as sis tant at Har vard Uni ver sity in 1961. In 1963, he began
work ing with Shell De vel op ment Com pany as a geo chem ist. He re turned to teach ing in 1967 as an as sis tant
professoratthe Uni ver sity of Cal i for nia. He moved to the Uni ver sity of Col o rado in 1969. He was ap pointed
full pro fes sor in 1975 and was elected chair man of the De part ment of Geo log i cal Sci ences in 1990. He con tin-
ued in that po si tion un til 1993, when he be came presi dent of Shep herd Miller, Inc.

Dr. RunnellsresidesinFortCollins, Colorado.
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Alberto A. Sagués, Ph.D.

OnJune 11, 1999, Pres i dent Bill Clinton re ap pointed Alberto Sagliés to serve on the Nu clear Waste Technical
Re view Board. Dr. Sagués was first ap pointed to the Board in 1997.

Dr. Alberto A. Sagiés is Distinguished University Pro fes sor in the De part ment of Civil and Environmental
En gi neering at the Uni ver sity of South Floridaand isareg is tered Pro fes sional En gi neer. He has 20 years of
teaching experience and more than 120 technical publications to his credit. From 1988 to 1992, Dr. Sagtiés
served as an ex pert task group mem ber of the Stra te gic High way Re search Pro gram of the National Research
Council. Hehasmadetechnical presentationsto professionalandscientificaudiencesacross the United States
and Can adaand through out Eu rope, Cen tral Amer ica, and South Amer ica. He holds three pat entsre lated to
corrosioncontrol.

Dr. Sagiiés bringsto the Board spe cial ex per tise in cor rosion and materialsen gi neer ing,physical metallurgy,
andscientificinstrumentation. Hisresearchinterestsareincorrosionofreinforcing steel in con creteand du ra
bility forecastingofcivilinfrastructure.

Dr. Saguésisamem ber of NACE Inter national (for merly the National Association of Corr osionEngineers),
theElectrochemical Society,the AmericanSocietyfor Testingand Materials, the Ameri canConcreteInstitute,
and ASM Inter national (for merly the American Soci ety for Metals).

Anativeof Argentina, Dr. Sagiésearned hisundergrad uatedegreeinphysicsfromthe Nat ional Uni ver sity of
Rosario, Argentina, in 1968. He earned aPh.D. in metal lurgy from Case West ern Re serve Uni ver sity in Cleve-
land in 1972. A citi zen of the United States since 1979, Dr. Sagliés be gan hiscareerasavisi tingassistantprofes
sor at Co lum bia Uni ver sity in 1972, per formed post doc toral re search in 1973, and was a guest sci en tist at the
Solid State Re search In sti tute of the Julich Nu clear Re search Cen ter in West Ger many from 1974 to 1976. He

served as are search as so ci ate at Argonne National Lab o ra tory from 1976 to 1978 and as se n iormetallurgist,

manager,andassociate laboratorydirectorofthe Kentucky Center forEnergyResearch Laboratoryfrom1978
t01985. Atthe same time, he contin ued histeach ing career atthe Uni ver sity of Ken tucky. In 1985, he moved to

the Uni ver sity of South Floridaas an as so ci ate pro fes sor. Dr. Sagliés be came pro fes sor ofmaterialsengineer-
ing in 1991 and Distinguished University Professor, Department of Civil and Environment al Engineering,

in 1999.

Dr. Sagiés re sides in Lutz, Florida.
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Jeffrey J. Wong, Ph.D.

On June 11, 1999, Presi dent Bill Clinton re ap pointed Jeffrey Wong to serve on the Nu clear Waste Technical
Review Board. Dr. Wong was first ap pointed to the Board in 1995.

Dr. Jeffrey J. Wong is chief of the Hu man and Eco log i cal Risk Di vi sion of the De part ment of Toxic Sub stances
Control, CaliforniaEnvironmental Protection Agency. Dr. Wong has morethan 18 yearsofexperienceintox i
cology, including assess mentofex posurerisks athaz ard ous waste sites, at haz ard ous waste treat ment, stor-
age, and disposal facilities, and at hazardous material spills and accidents. He is an instructor in
environmental toxicol ogy atthe Uni ver sity of Cal i for nia, Davis, and he has worked with the Cal i for nia De-
part ment of Justice info rensictoxicol ogy. Dr. Wong was a National In sti tutes of En vir on men tal Health Sci-
ences Predoctoral Fellow in environmental toxicology and was the recipient of the American Academy of
Forensic Sciences Re gional Award in Tox i cology in 1984,

Dr. Wong brings to the Board extensive ex periencein risk as sess mentand sci en tific team manage ment. He
served astheriskeval uationex pertonthe exter nal ex pertre view panel to the ConsortiumforEnvironmental
Risk Evaluation,aprogramof Tulaneand Xavier universities.

Dr. Wong also has served on National Acad emy of Sci ences/National Re search Coun cil com mitteesrelating
to re me dial ac tion for haz ard ous waste sites and the U.S. De part ment of En ergy's en vi ronmentalrestoration
program. He isamem ber of the ed i to rial board of Jour nal of Contaminated Soils and is an ad vi sory board mem-
ber for the As so ciation for the En viron men tal Health of Soils.

Dr. Wong earned a bach e lor of arts de gree in bac te ri ol ogy in 1973, a mas ter of sci ence degree in food sci ence
and tech nol ogy in 1976, and a Ph.D. in phar macol ogy and tox i col ogy in 1981, all from the Uni ver sity of Cal i-
fornia, Davis. Heworkedforthe CaliforniaDe partmentofjusticeasaseniorforensictoxicologistafterhisdoc
toral work. He moved to the California Department of Food and Agriculture as a staff toxicologist before
be ginning hiscareerwith the Cal i for niaEnviron mental Protection Agency inJuly 1985.

Dr. WongresidesinSacramento, California.
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Meeting List for 1999

January?25 June 29-30
Repository Panel Meeting Summer Board Meeting
LasVegas, Nevada Beatty, Nevada
Topic: Topic:
= License Application Design Selection (LADS) = Repository design and the scientific program
Transcriptavailable Transcriptsavailable
January 26-27 June 29 and July 1
Board Meeting Board Business Meeting
LasVegas, Nevada Beattyand Las Ve gas, Ne vada
Topics: Minutesavailable
= Progress in design, science, and regulatory
criteria Septem berl4'l5

Fall Board Meeting

= Viability assessment of a repository at Yucca SRR
Alexandria, Virginia

Mountain

Transcriptavailable Topic: _ _ _
« Developing a repository safety strategy with
January28-29 special attention to model validation
Board Business Meeting Transcriptsavailable
LasVegas, Nevada
Minutesavailable September14-16
Board Business Meeting
April 13-15 Alexandria, Virginia
Board Business Meeting Min utesavail able

Washington,D.C.
Minutesavailable
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Panel Organization

1. Panel on Site Characterization
Chairman: Dr. De braS. Knopman
Members: Dr.PriscillaP.Nelson

Dr.RichardR. Parizek
Dr.Don ald D. Runnells
Dr. Al berto A. Sagués

2. Panel on the Repository
Chairman: Dr.Daniel B. Bullen
Members: Mr. John W. Arendt

Dr. PriscillaP. Nel son
Dr.Don ald D. Runnells
Dr. Alberto A. Saglés

3. Panel on the Waste ManagementSystem
Chairman: Mr. John W. Arendt
Members: Dr. Daniel B.Bullen
Dr. Nor man L. Christensen, Jr.
Dr. Paul P. Craig
Dr. De bra S. Knopman

Staff:

Staff:

Staff:

Leon Reiter*
Daniel Fehringer

Carlos A. W. Di Bella*
Karyn D. Severson

Michael G. Car roll*
Car los A. W. Di Bella
Daniel S.Metlay
Karyn D. Severson

4. Panel on the Environment,Regulations,andQuality Assurance

Chairman:
Members:

Dr. Jef frey J. Wong

Mr. John W. Arendt

Dr. Nor man L. Christensen, Jr.
Dr. Paul P. Craig

Dr. De bra S. Knopman

5. Panel on Performance Assessment
Chairman: Dr.Daniel B. Bullen
Members: Dr. Paul P. Craig

Dr.RichardR. Parizek
Dr. Al berto A. Saglés
Dr. Jeffrey J. Wong

*Staffcoordinator

Staff:

Staff:

DanielJ. Fehringer*
Daniel S.Metlay

Carlos A. W. Di Bella*
Daniel S.Metlay
Leon Reiter
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U.S. Nuclear Waste Technical Review Board
Strategic Plan for FY 1998-2003
(Revised January 11, 2000)

Statement of the Chairman

The U.S. Nuclear Waste Technical Review Board
was established as an independent agency of the
United States Gov ern menton De cem ber 22,1987, in
the Nuclear Waste Policy Amendments Act. Con-
gress charged the Board with eval u at ing the tech ni-
calandscientificvalidity ofactivitiesundertaken by
the Secretary of Energy, including characterizing a
siteat Yucca Mountain, Ne vada, for itssuitabil ity as
the location of a permanent repository for civilian
spent nu clear fuel and high-level ra dio ac tive waste
and pack ag ing and trans porting such waste.

In cre ating the Board, Con gress rec og nized that an
unbiased technical and scientific evaluation of the
credibility of site eval u ation and other waste man-
agement activities will be crucial to public accep-
tance of any approach for disposing of high-level
radioactive waste. The Board takes very seriously its
role as the main source of on go ing tech ni cal and sci-

entific re view of the De part ment of En ergy’s (DOE)
civilian radioactive waste management program.
The Board strives to pro vide Con gress and the Sec-
retary of Energy with timely, independent, and
credible technical and scientific program evalua
tions and rec om men dations achieved through peer
re view of the high est qual ity. The Board’s tech ni cal
andscientificfindingsandrecommendationsarein-
cluded in reports that are submitted at least twice
each year to the Secretary of Energy and Con gress.
The Board can make recommendations but cannot
com pel the DOE to com ply.

The attached strategic plan includes the Board’s
goals and obijectives for 1998 through 2003. Those
years will be criti cal to the suc cess of waste man age-
ment ini tia tives in the United States. Be cause many
criticalactivitieswill beundertakenthroughoutthis
pe riod, we be lieve that the Board’s on go ing re view
ofthese ef fortswill be es pe cially im por tant.

On be half of the Board,
Jared L. Cohon, Chair man
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Mission

The Board’s mission, established in the Nuclear
Waste Pol icy Amend ments Act of 1987 (Pub lic Law
100-203), is to “...evaluate the technical and scien-
tific validity of activities undertaken by the Secre-
tary of Energy, including site-characterization
activities;andactivitiesre lated to the packagingor
transportation of high-level radioactive waste and
spent nu clear fuel.” By law, the Board is to con tinue
op er ating un til one year af ter the date on which the
Secretary begins disposal of high-level radioactive
waste or spentnuclear fuelinare pository.

Vision

By performing ongoing technical and scientific re-
view and evaluation of the highest quality, the
Board makes a unique and es sen tial con tri bu tion to
enhancing the technicalandscientificcredibil ity of
the Secretary’s efforts to (1) characterize the Yucca
Mountain site for its suitability as the location of a
permanent repository for the safe disposal of spent
nuclear fuel and high-level radioactive waste; (2) li-
cense, con struct,and op er ate are pository at the site,
ifasite recommendationisac cepted; and (3) pack age
andtransportthewastetothe permanentrepository.

Values

To achieve its goals, the Board conducts itself ac-
cordingtothefollowingval ues:

The Board strives to en sure that its mem bers and
staff have no conflicts of interest—real or per -
ceived—inthe activ i ties re lated to the out come of
the Secretary’s efforts to characterize the Yucca
Mountainsite; li cense, construct,and operateaper-
manentre positoryatthesite; or packageandtrans
port spent fuel and high-level ra dio ac tive waste.

The Board membersarriveattheirconclusionson
thebasisofobjectiveanaly sesofthetech nicaland
scientificvalidityoftheSecretary’sactivities.

The Board’s practices and procedures are open
and con ducted so that the Board’s in teg rity and
objectivityareabovereproach.

TheBoard’sfindingsand recommendationsaretech-
ni cally and sci en tif i cally sound and are based on the
bestavailabletechnicalanalysisandinformation.

TheBoard’sfindingsandrecommendationsare com:
municated clearly and in time for them to be most
use ful to Con gress, the Sec re tary, and the pub lic.

NWTRB General Goals and
Objectives

The national goal for radioactive waste manage-
mentes tab lished by Con gress in the Nu clear Waste
Policy Act of 1982 and the Nuclear Waste Policy
Amend ments Act of 1987 is the safe dis posal of ci vil-
ian spent nuclear fuel and high-level radioactive
waste in a permanent geo logicre pository ata suit-
able site or sites. Congress charged the Nuclear
Waste Technical Review Board with reviewing the
technicalandscientificvalidity ofthe Secretary of En-
ergy’s activities associated with achieving this goal.
The Board’s general goals have been established in
accordancewithitscongressionalmandate.

General Goals

Toaccom plishitscongressional man date, the Board
has estab lished four gen eral goals.

1. Ensure that tech nicalandscientificactivitiesun-
dertaken by the DOE related to determining the
suitabil ity of the Yucca Moun tain site as the pos si-
ble location of a permanent repository and pre-
dictingthe performance ofapotentialre pository
establish a sound technical basis for a decision
about whether to recom mend the site for re pos i-
torydevelopment.

2. Ensure that technicalandscientificactivitiesun-
der taken by the DOE re lated to de sign ing the re-
pository and waste pack ages are well in te grated
and establish a sound technical basis for
designing the repository system, including the
engineeredbarriersystem (EBS).

3. Ensure that technicalandscientificactivitiesun-
dertaken by the DOE related to packaging, han-
dling, and transporting spent nuclear fuel and
high-level radioactive waste to a permanent
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repository are well integrated and establish a
soundtechnicalbasisfordesigningandoperating
awaste manage mentsystem.

4. Ensure that technical and scientific
performance-confirmation activities undertaken
by the DOE during licensing, construction, and
operationofthe proposedrepositoryestablisha
soundtech nicalbasisforoperatingarepository,
reducing uncertainties related to repository per
formance, and revising repository and waste
packagedesigns.

Strategic Objectives

To achieve its general goals, the Board has estab-
lished the fol lowinglong-termobjectives.

1. Objectives Related to Site Suitability and Predicting
Repository Performance

1.1 Evaluate the technical and scientific validity of
DOEstud ies, testing,and anal y sessup portinga
decision about whether to recommend the
Yucca Moun tain site.

1.2 Evaluate the behavior of the hydrology and
other natural processes at the Yucca Mountain
site that establish the foundationforpredicting
repositoryperformance.

1.3 Review the technical and scientific validity of
mod elsusedto predictre pository performance.

1.4 Evaluate the DOE’s progress in developing a
safety strat egy for the Yucca Moun tain site.

1.5 Monitorprogressincompletingdevelop mentof
standardsandregulatoryguidelinesforapoten
tial YuccaMountainre pository.

1.6 Review the Record of Decision and maintain
aware ness of le gal chal lenges to the fi nal en vi-
ronmental impact statement for a potential
Yucca Moun tainsite.

2. Objectives Related to the Engineered Barrier System

2.1 Evaluaterepositoryandwaste packagedesigns,
in clud ing the tech ni cal bases for the de signs.

2.2 Review the prog ress or re sults of mate ri als test
ing being conducted to address uncertainties
aboutwaste pack age per for mance.

2.3 Assess the integration of scienceand en gineer-
ing in the DOE program, paying particular at-
tention to the effects of site-characterization
studies (e.g. modeling, testing, and analyses of
thermal and mechanical effects) on repository
and waste pack age de signs.

3. Objectives Related to the Waste Management System

3.1 Evaluate the accuracy and reasonableness of
analyses, methods,and majorassumptionsused
by the DOE and other federal agencies in esti-
mating health and safety risks associated with
trans porting spent fuel.

3.2 Reviewtheadequacy of plansand re quire ments
fordevelopingthetransportationinfrastructure
nec es sary to move sig nif i cantamounts of spent
fuel fromin di vid ual re ac tor sites to a DOE stor-
age or disposal site. Compare these require-
ments with current transportation capabilities,
and determine the effort needed to develop a
large-scaletransportationcapability.

3.3 Review the adequacy of DOE plans for safely
handling and packaging spent fuel and
high-level radioactive waste for transport to a
permanentrepository.

3.4 Evaluatetheeffective nessof DOEeffortstointe
grate the various components of the waste
management system (packaging, handling,
trans port, stor age, and dis posal of the waste).

3.5 Review the DOE’s plans for addressing public
safety con cerns and for en hanc ing safety ca pa-
bilities along transportation corridors. This in-
cludesactivitiesre latedtode vel opmentofplans
(e.g., route selection), coordination, accident
pre vention (e.g., im proved in spec tions and en-
force ment), and emer gency re sponse.
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4. Objectives Related to Confirmatory Testing (will
apply only if the site is found suitable and a site
recommendation is ratified)

4.1 Monitor performance-confirmation activities
undertaken by the DOE during licensing, con-
struction, and operation of the repository that
are designed to reduce uncertainties related to
repositoryperformance.

4.2 Monitor performance-confirmation activities
undertaken by the DOE during licensing, con-
struction, and operation of the repository and
evaluate the need to revise repositoryorwaste
pack age de signsac cord ing to the re sults of such
activities.

Achieving the Goals and Objectives

Congress granted significant investigatory powers
to the Board in the Nuclear Waste Policy Amend-
ments Act of 1987. In ac cor dance with the Act, the
Board may hold such hearings, sit and act at such
times and places, take such testimony, and receive
such evidence as it considers appropriate. By law,
no mem ber of the Board is em ployed by the De part-
ment of Energy or its contractors. The Board has
adopted strong anti-conflict-of-interest procedures
that go even fur ther to en sure that the Board avoids
eventheap pearance ofaconflict. Subjecttoexisting
law, the DOE is di rected to pro vide all re cords, files,
papers, data, and information requested by the
Board, in clud ing drafts of work prod ucts and doc u-
mentation of workin progress. Accord ingtothe leg-
islative history, by providingthisaccess, Congress
ex pected that the Board would re view and com ment
on DOE decisions, plans, and actions as they oc-
curred, not af ter the fact. The Board be lieves that it
has adequate powers un der cur rent law to achieve
itsgoalsand objectives.

The Board uses the pow ers granted to it by Con gress
to review the scientific and technical adequacy of
the DOE’s work. Much of the Board’s informa
tion-gathering is done at open meetings where the
DOE, its con trac tors, and other par ties make for mal
presentations of technical information. The Board
has or ga nized it self into five pan els to ad dress a va
riety ofcritical issues. The full Board meets three or

four times each year, and each panel typ i cally meets
at least once a year. The Board also gath ers in for ma-
tion through field trips to the Yucca Mountain site,
visitstocontractorlaboratoriesandfacilities,andin-
formal meetings with individuals working on the
project. Althoughthe Board’s in for mation-gathering
activities are carried out primarily to further the
Board’s review, they have the collateral benefit of
promotingcommunicationandintegrationoftechni
cal infor mationwithinthe DOE’s programand facil i-
tating the dissemination of information among
interested partiesoutsidethe program.

Analyses of the information gath ered by the Board
are carried out by its mem bers, the Board’s pro fes-
sional staff, and con sul tants hired to sup ple mentthe
ex per tise of the Board and the staff. The Board eval-
uates whether the DOE’s work is technically valid
and whether it is focused correctly to achieve
higher-level program objectives. The Board also
evaluates the processes used by the DOE to reach
decisions,especiallyforassigningprioritiestoactiv
itiesandeval uatingtheresults of stud ies.

In the next few years, the DOE will de cide whether
to rec om mend the Yucca Moun tain site. If the de ci-
sion is positive and the recommendation is ap -
proved by the Presidentand Con gress, the DOE will
apply to the U.S. Nuclear Regulatory Commission
(NRC) foralicensetoconstructand op er ate are pos
i tory at the site. If the li cense is ap proved, the ex pec-
tation is that testing will continue to increase
confidence in predictions of repository perfor
mance. The Board expects to review the analytical
processes as well as the basis of technical informa
tion used by the DOE in mak ing de ci sions about site
recommendationand possiblelicensing. TheBoard
also re views the tech ni cal and sci en tific va lid ity of
activities related to confirmatory testing and to
transportationandpackaging.

The Board re ports the re sults of its re views at least
twice each year to Con gress and the Sec re tary of En-
ergy. Additional communicationoccurs as needed.
Such com mu ni cations are avail able to the pub lic ei-
ther by request or on the Board’s Web site at
wWww.nwtrb.gov.
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Cross-Cutting Functions

Severalentitiesandagenciesshareresponsibilityfor
the ultimate national goal established by Congress
of packaging, transporting, and disposing of spent
nuclear fuel and high-level radioactive waste in a
geologicrepositoryatasuitablesite. Althoughthere
may be cross-cutting areas of interest, the Board’s
role is unique among those involved in managing
high-levelradioactive waste. Forexam ple:

Congressandthe Ad ministration,includingthe
Secretary of Energy, make policy decisions on
what the na tional goals will be and how they will
beim ple mented. The Board’s role in this processis
to ensure that pol icy-makersare given un biased
andcredibletechnicalandscientificanalysesand
information.

State and local governments comment on and
oversee DOE activities. The Board’sover sightac-
tivities are different in that they are (1) uncon
strained by any stake in the outcome of the
endeavor besides the credibility of the scientific
and technicalactivities, (2) confined to scientific
and technical eval uations, and (3) con ducted by
individualsnominated by the National Academy
of Sciencesand ex pressly chosen by the President
fortheirexpertiseinthevariousdisciplinesrepre
sented in the DOE pro gram.

Federal agencies that have roles in achieving a
safe waste management program include the
DOE,theNRC,theU.S.Environmental Protection
Agency (EPA), the U.S. De part ment of Trans por-
tation (DOT), and the U.S. Geological Survey
(USGS). The DOE anditscontractorsare re sponsi-
ble for developing and implementing the waste
man age ment sys tem and plan ning and con duct
ingresearchactivitiesrelated todis posal, packag
ing, and trans por ta tion of spent nu clear fuel and
high-level radioactive waste. The NRC isthereg u-
latorybodyauthorizedtolicensetheconstruction
andoperationofthere positorytoensureprotec
tion of pub lic health and safety and the en vi ron-
ment. The EPA is the agency given the
responsibility to issue health-based safety stan-
dards. The DOT willreg u late the trans portation of
the waste. The USGS participates in
site-characterization activities atthe Yucca Moun-

tain site. The Board’s role is unique among these
federal agencies: provide ongoing, independent
review and over sight of the tech ni cal and sci en-
tificvalidity ofthe Secretary of Energy’sactivities
relating to civilian radioactive waste manage
ment,includingsitecharacterizationand packag
ingandtrans portation of spentfueland high-level
radioactive waste,and com mu nicateitsfindings
andrecommendationsto Congress, the Secretary
of Energy,andthe public. TheBoard’seval uation
ofthetechnicalandscientificvalidity ofthe Secre
tary’s activities related to civilian radioactive
waste management complements and enhances
the work of other agen cies in volved in achiev ing
the na tional goal.

Key External Factors

Some factors that are beyond the Board’s control
could af fect its abil ity to achieve its goals and ob jec-
tives. Among them are the fol low ing:

TheBoard hasnoimplementingauthority. The
Boardisbydefinitionand mandateareviewbody
thatcanonly make recommendationstothe DOE.
Congressex pected thatthe DOE would ac ceptthe
Board’s recommendations or indicate why the
recom men dations should not be fol lowed. How
ever,the DOEisnotlegallyobligatedtoacceptany
oftheBoard’srecommendations.

Toincrease its ef fec tive ness, the Board has de-
velopedproceduresforincreasingtherelevance
ofits find ings and rec om men dations for Con-
gress, the Secretary, DOE program managers,
andthe public. The Board’srecom mendations
and the DOE’s re sponses are in cluded in Board
re portsto Con gress and the Sec re tary. If the
DOE does not ac ceptaBoard recom men dation,
the Board’s re course is to ad vise Con gress or re-
iterateitsrecommendationtothe DOE, or both.

Legislation could affect nuclear waste policy.
Nu clearwaste legislation hasbeenconsidered by
Con gress sev eral times in the last few years, and
leg is la tion may be voted on by the cur rent Con-
gress. Theeffectsofsuchlegislation,ifenacted,on
the pro gram or the Board’s ac tiv i ties are not cur-
rently known.

53



NWTRB 1999 Re portto The U.S. Congressand The Sec re tary of Energy

The Board will eval u ate the sta tus of these ex ter nal
fac tors, iden tify any new fac tors, and, if war ranted,
mod ify the “exter nal factors” section of the strate gic
plan as part of the annual program evaluation de-
scribed be low.

Evaluating Board Performance

The Board will conduct an annual review of its ac-
tions inachiev ing its per for mance goals from the pre-
vious year. The Board believes that measuring its
effectivenessbydirectlycorrelatingimprovementsin
the DOE program with Board actions and reconmt
men da tions would be ideal. How ever, the Board has
no im ple menting au thor ity, so it can not com pel the
DOE to comply with its recommendations. Conse
guently, ajudg ment about whether a spe cific rec om-
mendation had a positive outcome for the DOE
programis, in mostcases, (1) subjectiveand (2) anim-
preciseindicator of Board performance because im-
ple mentationof Board recommendationsbythe DOE
is outside the Board’s direct control. Therefore, to
measure its performance in a given year, the Board
hasdevelopedthefol lowing perfor mance measures.

In evaluating its performance, the Board will con-
sider (1) whetherthereviews, eval uations,and other
activities included in its performance goals have
been completed; and (2) whether the results of re-
views, eval uations,and otheractivitiesundertaken
un der the aus pices of pro gram goals have been com-
mu ni cated inatimely, un der stand able, and ap pro-
priate way to the Sec re tary of Energy and Con gress.

The results of this evaluation will constitute the
Board’s as sess ment of its per for mance for the year.

The Board will re gard its per for mance as min i mally
effective if the activities, reviews, evaluations, and
otheractivitiesincluded inits an nual per for mance
goals were com pleted. The Board will re gard its per-
formance as effective if those activities were com-
pleted and the results were communicated in a
timelywaytothe Secretary of Energyand Congress

The Board will use its eval u ation of its own per for-
mance from the current year, together with its as-
sessment of current or potential key issues of
concernrelatedtothecivilianradioactivewastepro-
gram, toestab lishiitsan nual per for mance goals and
tode velopits bud get re quests for sub se quent years.
The results of the Board’s performance evaluation
arein cluded in the Board’s an nual sum mary re port
to Congressandthe Secretary.

Congressional and Stakeholder
Consultations

In developing its strategic plan for 1998-2003, the
Board con sulted with the Of fice of Man age mentand
Bud get, the DOE, con gres sio nal staff, and mem bers
of the pub lic and pro vided a copy of the plan to the
NRC and to representatives of state and local gov-
ern ments. The Board so licited pub liccom mentand
presented its strategic plan at a session held ex-
pressly for this purpose during its meeting in
Amargosa Valley, Nevada, on Jan uary 20, 1998. In
addition, a copy of the plan is available on the
Board’s Web site.
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Appendix E

U.S. Nuclear Waste Technical Review Board
FY 1999 Performance Plan And Evaluation
(Revised January 19, 2000)

NWTRB General Goals and Strategic
Objectives

The national goal for radioactive waste manage
mentes tab lished by Con gress in the Nu clear Waste
Policy Act of 1982 and the Nuclear Waste Policy
Amend ments Act of 1987 is safe dis posal of ci vil ian
spent nu clear fuel and high-level ra dio ac tive waste
inapermanentgeologicrepositoryatasuitablesite
or sites. Con gress charged the Nu clear Waste Tech-
nical Review Board with reviewing the technical
and scientific validity of the Secretary of Energy’s
activities associated with achieving this goal. The
Board’s general goals have been established in ac-
cordancewithitscon gressional mandate.

General Goals

Toaccom plishitscongressional mandate, the Board
has es tab lished four gen eral goals.

1. Ensure that technical and scientificactivitiesurn-
dertaken by the U.S. Department of Energy
(DOE)relatedtodeterminingthesuitabil ity ofthe
Yucca Moun tain site as the pos si ble lo cation ofa
per manentre positoryand predictingthe per for
mance ofapotential re positoryestab lishasound
technical basis for a de ci sion on whether to rec-
ommendthesiteforre positorydevelop ment.

2. Ensure that technical and scientificactivitiesun-
der taken by the DOE re lated to de sign ing the re-
pository and waste pack ages are well in te grated
and es tab lish a sound tech ni cal ba sis for de sign-

ing the repository system, including the
engineeredbarriersystem (EBS).

3. Ensurethattechnicalandscientificactivitiesun-
der taken by the DOE re lated to pack ag ing, han-
dling, and transporting spent nuclear fuel and
high-level radioactive waste to a permanent re-
positoryarewellintegrated and estab lishasound
technical basis for designing and operating a
waste manage mentsystem.

4. Ensurethattech nicalandscientific performance-
confirmation activities undertaken by the DOE
during licensing, construction, and operation of
theproposedrepositoryestablishasoundtechni-
calbasisforoperatingarepository, reducingun-
certaintiesrelatedtorepository performance,and
revisingrepository andwaste pack age designs.

Strategic Objectives

To achieve its general goals, the Board has estab-
lished the fol low ing long-term ob jec tives.

1. Objectives Related to Site Suitability and Predicting
Repository Performance

1.1 Evaluate the technical and scientificvalidity of
DOEstudies, testing,andanal ysessup portinga
decision on whether to recommend the Yucca
Mountainsite.
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1.2 Evaluate hydrologic and other natural processes
at the Yucca Moun tain site that es tab lish the foun-
dationforpredictingre positoryperformance.

1.3 Review the technical and scientific validity of
modelsusedto predictre pository performance.

1.4 Evaluate the DOE’s progress in developing a
safety strat egy for the Yucca Moun tain site.

1.5 Monitorprogressincompletingdevelopmentof
standardsandregulatoryguidelinesforapoten-
tial YuccaMountainre pository.

1.6 Review the Record of Decision and maintain
aware ness of le gal chal lenges to the fi nal en vi-
ronmentalim pactstate ment (EIS) forapotential
Yucca Moun tain site.

2. Objectives Related to the Engineered Barrier System

2.1 Evaluaterepository and waste pack age designs,
in clud ing the tech ni cal bases for the de signs.

2.2 Reviewthe progressor re sultsof materials test-
ing being conducted to address uncertainties
aboutwaste pack age per for mance.

2.3 Assess the integrationofscienceand en gi neer-
ing in the DOE program, paying particular at-
tention to the effects of site-characterization
studies (e.g. modeling, testing, and analyses of
thermal and mechanical effects) on repository
and waste pack age de signs.

3. Objectives Related to the Waste Management System

3.1 Evaluate the accuracy and reasonableness of
analy ses, methods,and majorassumptionsused
by the DOE and other federal agencies in esti
mating health and safety risks associated with
transporting spentfuel.

3.2 Reviewtheadequacy of plansand re quire ments
fordevelopingthetransportationinfrastructure
nec es sary to move sig nif i cantamounts of spent
fuel fromin divid ual re ac tor sites to a DOE stor-
age or disposal site. Compare these require-
ments with current transportation capabilities,

and determine the effort needed to develop a
large-scaletransportationcapability.

3.3 Review the adequacy of the DOE’s plans for
safely handling and packaging spent fuel and
high-level radioactive waste for transport to a
permanentrepository.

3.4 Evaluatetheeffectivenessof DOEeffortstointe-
grate the var i ous com po nents of the waste man-
agement system (packaging, handling,
trans port, stor age, and dis posal of the waste).

3.5 Review the DOE’s plans for addressing public
safety con cerns and for en hanc ing safety ca pa-
bilities along transportation corridors. This in-
cludesactivitiesrelatedtode vel opmentofplans
(e.g., route selection), coordination, accident
prevention (e.g., improved inspections and en-
force ment),and emer gency response.

4. Objectives Related to Confirmatory Testing (will
apply only if the site is found suitable and a site
recommendation is ratified)

4.1 Monitor performance-confirmation activities
undertaken by the DOE during licensing, con-
struction, and operation of the repository that
are designed to reduce uncertainties related to
repositoryperformance.

4.2 Monitor performance-confirmation activities
undertaken by the DOE during licensing, con-
struction, and operation of the repository, and
evaluate the need to revise repositoryorwaste
package designs on the basis of the results of
suchactivities.

Performance Goals for 1999

The Board de vel oped itsfis cal year 1999 per for mance
goalsonthe basisof itsgen eral goalsand strate gic ob-
jec tives. One ma jor em pha sis was the re view of the
DOE’scongressionallymandatedre port, Viability As
sess ment of a Re pos i tory at Yucca Moun tain(VA).
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Performance Goals Related to Site Suitability and
Predicting Repository Performance

1.1.1 Determine what the DOE’s viability assess
ment can and can not tell us about ad di tional
activities needed to determine the suitability
of the Yucca Mountain site, and ascertain the
extenttowhichthere pository and engineered
bar rier de signs at the time of the via bil ity as-
sessmentare likely tosup portde cisionsabout
the suit abil ity of the site.

1.2.1 Identify and eval u ate the tech ni cal issues re-
guired to make a technically supportable
site-suitability decision. In crease the Board’s
understanding of the natural processes at
work at the Yucca Mountain site by recom-
mending additional studies needed, paying
particularattentiontoestimatesofinfiltration
rates and identification of fast pathways for
water flow.

1.3.1 Monitor the results of ongoing thermal tests
and eval u ate the DOE’s plans for us ing the test
re sults to sup port mod els of the ther mally dis-
turbed re gion near the pro posed re pository.

1.4.1 Determine the strengths and weaknesses of
the VA's total system performance assess
ment (TSPA-VA) and how they could influ-
ence the con clu sions to be drawn.

1.4.2 Evaluate the DOE’s use of risk assessment
and quantification of uncertainty, and deter
mine whether itis be ing used ap pro pri ately.

1.4.3 Deter mine how the de sign of the waste pack-
age (for disposal) at the time of the VA is
likely to influence decisions about the suit-
abil ity of the site.

1.5.1 Monitorprogressbeingmadeontheenviron-
mental radiation protection standards for a
Yucca Mountain repository to be developed
by the U.S.Environ mental Protection Agency
and the implementing regulations to be de-
veloped by the U.S. Nuclear Reg ulatory Com-
mission (NRC). Advise the DOE and
Congress of the technical implications (e.g.,

cost, abil ity to dem on strate com pli ance with
thestandardsandregulations).

1.6.1 Review the technical basis for the EIS being
pre pared for the Yucca Moun tain site, is sues
to be ad dressed, and the va lid ity of the data
used to project potential environmental ef-
fects. Advise the DOE and Congress of any
weak nesses or shortcomings found.

Performance Goal Related to the Engineered
Barrier System (EBS)

2.3.1 Explore the relationship between science and
engineeringinthe DOE program, especially the
way results from site-characterization studies
door do not in flu ence de sign of the EBS.

Performance Goal Related to the Waste
Management System

3.1.1 Evaluate the DOE’s plans for enhancing
safety capabilities along the transportation
corridors by reviewing the DOE’s planning
and coordination activities (e.g., route selec
tion), accident prevention activities(e.g.,im
proved inspections and enforcement), and
emergencyresponseactivities.

Performance Measurement

The Board be lieves that measur ing its ef fec tive ness
by directly correlating improvements in the DOE
program to the Board’s recommendations and ac-
tions would be ideal. How ever, the Board has no im-
ple menting au thor ity, so it can not com pel the DOE
tocomplywithitsrecommendations. Consequently,
thejudg mentofwhetheraspe cificrecommendation
had a positive out come for the DOE pro gram is, in
most cases, (1) sub jec tive and (2) an im pre cise in di-
cator of Board performance because implementa
tion of Board recommendations by the DOE is
outside the Board’s direct control. Furthermore,
eveniftheBoard’srecommendationisimple mented
by the DOE, a correlating change in the DOE pro-
gram may notbe ev i dent for sev eral years.

Therefore, to measure its performance in a given
year, the Board has developed the following
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performance measures. For each annual perfor-
mance goal, the Board con sid ers the following:

1. Whether the reviews, evaluations, and other ac-
tivities undertaken according to the goal were
completed.

2. Whether the results of the reviews, evaluations,
and other activities were communicated in a
timely, understandable, and appropriate way to
Congressandthe Secretary ofEnergy.

If both measures are met, the Board’s performance
in meet ing the an nual goal will be judged ef fec tive.
If only one mea sure is met, the per for mance of the
Board in achieving that goal will be judged mini
mally effective. Failing to meet both performance
mea sures with out suf fi cientand com pel lingex pla-
na tion will re sult in a judg ment that the Board has
been ineffectiveinachievingthe per for mance goal.
To supplement its own evaluation, the Board will
seek comments from Congress, the DOE, and the
publiconthetimeliness, clarity,and effec tive ness of
itsrecommendationsandre ports.

The Board will use its eval u ation of its own per for-
mance from the current year, together with its as-
sessment of current or potential key issues of
concern related to the civilian radioactive waste
management program, to establish its annual per-
formance goals and to develop its bud get re quests
for sub se quent years. The re sults of the Board’s per-
for mance eval uationareincludedinthe Board’san-
nualsummaryreporttoCongressandtheSecretary.

Performance Evaluation for Fiscal
Year 1999

According to the performance measures described
above and on the basis of the fol low ing eval u a tion,
the Board’s performance for fiscal year 1999 was
foundeffective.

Performance Evaluation of Goals Related to Site
Suitability and Predicting Repository
Performance

1.1.1 Determine what the DOE’s viability assess
ment can and can not tell us about ad di tional

121
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activities needed to determine the suitability
of the Yucca Moun tain site, and as cer tain the
extent to which the repository and engi
neered bar rier de signs at the time of the vi a-
bility assessment are likely to support
decisions about the suitabil ity of the site.

Evaluationofl.1.1: The Board com pleted the
initial part of its assessment and communi
cated its views and find ings to Con gress and
the SecretaryofEnergy initsre portMoving Be-
yond the Viability Assessment, issued in April
1999. Specific recommendations were com -
mu ni cated to the DOE in let ters to the act ing
directorofthe Office of CivilianRadioactive
Waste Management (OCRWM) dated July 9,
1999, and Au gust 3, 1999.

Identify and eval u ate the tech nical issuesre-
guired to make a technically supportable
site-suitability decision. Increase the Board’s
understanding of the natural processes at
work at the Yucca Mountain site by recom-
mending additional studies needed, paying
particularattentiontoestimatesofinfiltration
rates and identification of fast pathways for
wa ter flow.

Evaluation of 1.2.1: The Board continued its
evaluation of key technical issues and com-
mented on needed additional studies in its
April 1999 report Moving Beyondthe Viabil ity
Assessment and in letterstothe actingdirector
of the OCRWM dated July 9, 1999, Au gust 3,
1999, and No vem ber 10, 1999.

Monitor the results of ongoing thermal tests,
and eval u ate the DOE’s plans for us ing the test
re sults to sup port mod els of the ther mally dis-
turbed re gion near the pro posed re pository.

Evaluation of 1.3.1: The Board continued to
monitor the results of thermal tests under-
taken at the site and com mented on (1) the sta-
tus of the tests, (2) when results might be
expected, and (3) the implications of the re-
sults of such tests for repository design and
potential repositoryperformance in a July 9,
1999, letter to the acting director of the
OCRWM.
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14.1
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Determine the strengths and weaknesses of
TSPA-VA and how they could influence the
conclusions to be drawn from the viability
assessment.

Evaluation of 1.4.1: The Board reviewed the
TSPA-VA and commented on its strengths
and weaknesses in its report Moving Beyond
theViability Assessmentin April 1999.

Evaluate the DOE’s use of risk assessment
and quantification of uncertainty, and deter-
mine whether itis be ing used ap pro pri ately.

Evaluation of 1.4.2: The Board conducted its
evaluation and commented to the DOE in a
letter tothe actingdirector ofthe OCRWMon
Novem ber 10, 1999.

De ter mine how the de sign of the waste pack-
age (for dis posal) at the time of the vi a bil ity
assessment is likely to influence decisions
about the suit abil ity of the site.

Evaluationof1.4.3: The Board ex tensively ex-
amined the evaluation conducted by the
OCRWM related to repository design and
com mented to the DOE on its views and rec-
ommendationsinletterstotheactingdirector
of the OCRWM dated July 9, 1999, May 7,
1999, and March 3, 1999.

Monitor progressbeingmadeontheenviron-
mental radiation protection standards for a
Yucca Mountain repository to be developed
bytheU.S.Environmental Protection Agency
and the implementing regulations to be de-
veloped by the NRC. Advise the DOE and
Congress of the technical implications (e.g.,
cost, abil ity todem on strate com pliance with
thestandardsandregulations).

Evaluation of 1.5.1: The Board’s purview in-
cludes reviewing the tech nicalandscientific
validity ofactivitiesundertakenbythe Secre
tary of Energy. Therefore, the Board deter
mined that the appropriate Board
involvement relating to the radiationprotec
tion stan dard isto mon i tor prog ress in de vel-

1.6.1

op ing the stan dard but notto com menton the
sub stance of the stan dard.

Review the technical basis for the EIS being
pre pared for the Yucca Moun tain site, is sues
to be ad dressed, and the va lid ity of the data
used to project potential environmental ef-
fects. Advise the DOE and Congress of any
weak nesses or shortcomings found.

Evaluation of 1.6.1: The Board reviewed the
DOE'’s draft EIS (DEIS) and has pro vided on-
going feedback to the DOE. The Board will
provide its written comments on the DEIS
during the first months of 2000. The Board’s
performancere lated to meetingthisobjective
is de ter mined to have been ef fec tive be cause
its re view and com ments are on sched ule.

Performance Evaluation of Goals Related to
Engineered Barrier System

2.3.1

Explore the relationship between science and
engineeringinthe DOE program, es pecially the
way results from site-characterization studies
do or do not in flu ence de sign of the EBS.

Evaluationof2.3.1: The Board com mented on
theintegrationofscienceandengineeringand
the need to consider alternative repository
and waste package designs in its November
1998 Re port to Con gress and the Sec re tary of En-
ergy and in its March 3, 1999, and July 9, 1999,
letterstothe actingdirector ofthe OCRWM.

Performance Evaluation of Goals Related to

Waste Management System

3.1.1 Evaluate the DOE’s plans for enhancing

safety capabilities along the transportation
corridors by reviewing the DOE’s planning
and coordination activities (e.g., route selec
tion), accident prevention activities(e.g.,im
proved inspections and enforcement), and
emergencyresponseactivities.

Evaluation of 3.1.1: The DOE deferred most
activitiesrelatedtotransportationofspentnu
clear fuel and high-level radioactive waste.
There fore, the Board mon i tored the ef forts of
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therail road in dustry to cre ate a per for mance
specification for the transportation of spent
fuel and high-level radioactive waste. The
Board also monitored industry capability to
man ufacture ship pingand storage casksfora
potentialmajorshippingcampaign.

Board Operations

The Board con sists of 11 mem bers ap pointed by the
Presidenton the basis of dis tin guished ser vice. The
Board members serve on a part-time basis and are
eminentinafield of science oren gi neering, in clud-
ing environ men tal sci ences. Be cause of the com pre-

hensive nature of the program and the part-time
availability of the members, Congress authorized
the Board to maintain a professional staff of 10
full-time em ploy ees. The pro fes sional staff sup port
the Board’s com pre hen sive re view of the DOE pro-
gram. In addition to the members and the profes
sional staff, a small administrative staff supports
Board activities. The full Board meets three or four
times each year, and Board pan els meet as needed.
The Board also gathers information through field
trips to the Yucca Moun tain site, vis its to con trac tor
laboratories and facilities, and informal meetings
with in divid u alswork ing on the pro ject. On the ba
sisofthe infor mation gath ered through outthe year,
the Board issuesits find ingsinlet ters and re ports.
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Appendix F

U.S. Nuclear Waste Technical Review Board
FY 2000 Performance Plan
(Revised January 4, 2000)

NWTRB General Goals and Strategic
Objectives

The national goal for radio active waste man age ment
estab lished by Con gress in the Nu clear Waste Pol icy
Act of 1982 and the Nuclear Waste Policy Amend-
ments Act of 1987 is the safe dis posal of ci vil ian spent
nuclear fuel and high-level radioactive waste in a
permanent geologic repository at a suitable site or
sites. Con gress charged the Nu clear Waste Tech ni cal
Re view Board with re view ing the tech ni cal and sci-
entific validity ofthe Secretary of Energy’sactivities
as so ci ated with achiev ing this goal. The Board’s gen-
eral goals have been established in accordance with
itscongressionalmandate.

General Goals

Toaccom plishitscongressional mandate, the Board
has es tab lished four gen eral goals.

1. Ensure that technical and scientificactivitiesurn-
dertaken by the U.S. Department of Energy
(DOE)relatedtodeterminingthesuitabil ity ofthe
Yucca Moun tain site as the pos si ble lo cation ofa
per manentre positoryand predictingthe per for
mance ofapotential re positoryestab lishasound
technical basis for a de ci sion on whether to rec-
ommendthesiteforre positorydevelop ment.

2. Ensure that technical and scientificactivitiesun-
der taken by the DOE re lated to de sign ing the re-
pository and waste pack ages are well in te grated
and establish a sound technical basis for

designing the repository system, including the
engineeredbarriersystem (EBS).

3. Ensurethattechnicalandscientificactivitiesun-
der taken by the DOE re lated to pack ag ing, han-
dling, and transporting spent nuclear fuel and
high-level radioactive waste to a permanent re-
positoryarewellintegrated and estab lishasound
technical basis for designing and operating a
waste manage mentsystem.

4. Ensurethattechnicalandscientific per formance-
confirmation activities undertaken by the DOE
during licensing, construction, and operation of
theproposedrepositoryestablishasoundtechni-
calbasisforoperatingarepository, reducingun-
certaintiesrelatedtorepository performance,and
revisingrepository andwaste pack age designs.

Strategic Objectives

To achieve its general goals, the Board has estab-
lished the fol low ing long-term ob jec tives.

1. Objectives Related to Site Suitability and Predicting
Repository Performance

1.1 Evaluate the technical and scientificvalidity of
DOEstudies, testing,andanal ysessup portinga
decision on whether to recommend the Yucca
Mountainsite.
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1.2 Evaluate hydrologic and other natural processes
at the Yucca Moun tain site that es tab lish the foun-
dationforpredictingre positoryperformance.

1.3 Review the technical and scientific validity of
modelsusedto predictre pository performance.

1.4 Evaluate the DOE’s progress in developing a
safety strat egy for the Yucca Moun tain site.

1.5 Monitor progress in completing development
of standardsand reg u latory guide lines for a po-
tential YuccaMountainrepository.

1.6 Review the Record of Decision and maintain
aware ness of le gal chal lenges to the fi nal en vi-
ronmentalim pactstate ment (EIS) forapotential
Yucca Moun tain site.

2. Objectives Related to the Engineered Barrier System

2.1 Evaluaterepository and waste pack age designs,
in clud ing the tech ni cal bases for the de signs.

2.2 Reviewthe progressor re sultsof materials test-
ing being conducted to address uncertainties
aboutwaste pack age per for mance.

2.3 Assess the integrationofscienceand en gi neer-
ing in the DOE program, paying particular at-
tention to the effects of site-characterization
studies (e.g. modeling, testing, and analyses of
thermal and mechanical effects) on repository
and waste pack age de signs.

3. Objectives Related to the Waste Management System

3.1 Evaluate the accuracy and reasonableness of
analy ses, methods,and majorassumptionsused
by the DOE and other federal agencies in esti
mating health and safety risks associated with
transporting spentfuel.

3.2 Reviewtheadequacy of plansand re quire ments
fordevelopingthetransportationinfrastructure
nec es sary to move sig nif i cantamounts of spent
fuel fromin divid ual re ac tor sites to a DOE stor-
age or disposal site. Compare these require-
ments with current transportation capabilities,

and determine the effort needed to develop a
large-scaletransportationcapability.

3.3 Review the adequacy of the DOE’s plans for
safely handling and packaging spent fuel and
high-level radioactive waste for transport to a
permanentrepository.

3.4 Evaluatetheeffectivenessof DOEeffortstointe-
grate the var i ous com po nents of the waste man-
agement system (packaging, handling,
trans port, stor age, and dis posal of the waste).

3.5 Review the DOE’s plans for addressing public
safety con cerns and for en hanc ing safety ca pa-
bilities along transportation corridors. This in-
cludesactivitiesrelatedtode vel opmentofplans
(e.g., route selection), coordination, accident
prevention (e.g., improved inspections and en-
force ment),and emer gency response.

4. Objectives Related to Confirmatory Testing (will
apply only if the site is found suitable and a site
recommendation is ratified)

4.1 Monitor performance-confirmation activities
undertaken by the DOE during licensing, con-
struction, and operation of the repository that
are designed to reduce uncertainties related to
repositoryperformance.

4.2 Monitor performance-confirmation activities
undertaken by the DOE during licensing, con-
struction, and operation of the repository, and
evaluate the need to revise repositoryorwaste
package designs on the basis of the results of
suchactivities.

Performance Goals for FY 2000

The Board’s performance goals for FY 2000 have
been developed to further the achievement of the
Board’s general goals and strategic objectives. Be-
cause some of the gen eral goals and stra te gic ob jec-
tives relate to work and activities that will be
un der taken in the fu ture, they may not have cor re-
sponding annual performance goals in any given
year. Forexam ple, the fol low ing per for mance goals
for FY 2000 relate primarily to DOE activities
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supporting a DOE decision on whether to recom-
mend the Yucca Moun tain site to the Pres i dent, the
designofapotential re pository and waste pack age,
andtransportationplanning.

Performance Goals Related to Site Suitability and
Predicting Repository Performance

1.1.1 Identifyandevaluateuncertaintiesthatneed
to be ad dressed for mak ing a tech ni cally sup-
portable site-suitability decision in prepara
tionforapossiblesiterecommendation.

1.1.2 On the basis of an evaluation of the natural
pro cesses at work at the Yucca Moun tain site,
recommend additional needed information,
payingparticularattentiontoesti matesofthe
rate and distribution of water seepage into
theproposedrepository.

1.2.1 Evaluategeologic, hydrologic,andgeochemi
cal information ob tained from the en hanced
characterization of the repository block
(ECRB) at Yucca Moun tain.

1.2.2 Monitortheresultsof ongoingther mal tests,
and evaluate the DOE’s plans for using the
test results to support models of the ther-
mally disturbed re gion near the re pository.

1.3.1 Monitor the results of flow-and-transport
studies being conducted to obtain informa
tion onthe po ten tial per for mance of the sat u-
rated zone as a natural barrier in the
repositorysystem.

1.3.2 Determine the strengths and weaknesses of
the total system performance assessment
(TSPA).

1.3.3 Eval uate the DOE’s use of risk as sess ment and
guantification of uncertainty, and determine
whether they are be ing used ap pro pri ately.

Strategy for Achieving Performance Goals Related to
Site Suitability and Predicting Repository Performance

Thesstrategy for achieving per for mance goals for fis-
cal year 2000 is similar to that used and proven

successful in pre vi ous years. The Board will ac com-
plish its goals by do ing the fol low ing:

Reviewing critical documents provided by the
DOEanditscontractors,includingcontractorre
ports, pro cess model re ports, the TSPA for site rec
ommendation,andthesiterecommendation.

Meeting with contractor principal investigators
ontech nicalissues, includ ing those re lated to cli-
mate change, unsaturated and saturated zone
flow and trans port, seep age, and the bio sphere.

Holding pub lic meet ings with the DOE and con-
tractor person nel atleastthreetimesayearinvolw
ing the full Board and sev eral meetingsinvolving
individualBoard Panels.

Visitingandobservingongoinglaboratoryinves
tigations, including the facilities at Lawrence
Livermore National Laboratory, Lawrence Berke
ley National Laboratory, Sandia National
Laboratory, and the engineered barriertestfacil-
ity. Observing field investigations including the
niche, alcove, and sealed cross-drift studies and
the Busted Butte studies.

Meeting with otherentitiescar ryingoutre search
on,orprovidinginputto, scientificand technical
issuesrelatedtowastedisposal,includingthe U.S.
Nuclear Regulatory Commissionand itscontrac
tors, the Southwest Research Institute, the Nye
County Early Warn ing Drilling Pro gram, the Uni-
ver sity of Ne vadaat Las Ve gas projecton fluid in-
clusions, the U.S. Environmental Protection
Agency, and the State of Ne vada Nu clear Waste
Projects Office.

Performance Goals Related to the Engineered Barrier System
2.1.1 Monitorandeval uatethe DOE’s progressin
analyzingalternativestothereferencedesign

for the waste pack age and the re posi tory.

2.2.1 Evaluate the results of corrosion studies on
materialsbeingpro posedforthe EBS.

2.3.1 Assess the effects of site-characterization
stud ies on the EBS de sign.
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Strategy for Achieving Annual Goals Related to the
Engineered Barrier System

The Board will ac com plish its goals by do ing the fol-
lowing:

Eval u ating the tech ni cal bases for EBS de sign by
reviewing technical documents and databases,
particularlythetechnicalbasesformakingandin
spect ing fi nal clo sure welds of the waste pack age
and the meth ods for mak ing drip shield sec tions.
Meetings will be held as necessary with project
personneltoobtainclarificationandconfirmation.

Eval u ating the tech ni cal bases for re pository de-
signbyreviewingdocumentsand databases, pay-
ing particular attention to design features
developed to promote drainage, control ventila
tion, and protectworkersinthe ex haustend of the
ventilationsystem.

Evaluatingrepositoryandwaste packagedesigns
to iden tify which parts (if any) of the de signs do
nothaveasatisfactorytech nical basis.

Eval u ating the DOE’s tech ni cal bases for al ter na
tivedesignfeatures.

Afteridentifyingthecorrosionmechanismsmost
important to performance of the overall reposk
torysystem, re view ing the com mon database (lit-
erature, laboratory, and field data), and judging
the ad e quacy of the database for asite recom men-
dationdecision.

Performance Goals Related to the Waste Management
System

3.1.1 Determine the adequacy of the DOE’s treat-
ment of transportation in the draft environ
mentalim pactstate ment (DEIS).

3.5.1 Monitorprogressbytherailroadindustryin

implementing new technologies (e.g., elec-

tronicbraking, wheel-bearingmonitoring).

Strategy for Achieving Objectives Related to the Waste
Management System

The Board will ac com plish its goals by do ing the fol-
lowing:

Attending DOE-sponsored pub lic hear ings to de-
ter mine what, in the pub lic’s view, are the crit i cal
issues not currently addressed or adequately ad-
dressed in the DEIS. The Board also will contract
withaninde pendentcontractortoconductananalk
y sis of the treat ment of trans por tation in the DEIS.
If the Board de ter mines that there are weak nesses
in the DEIS, it will pro vide feed back to the DOE.

Meeting with the American Association of Rail-
roads (AAR)to re view draft per for mance speci fi-
cation and evaluating the potential effect of the
performance specification on the safety of the
DOE'’s proposed shipping campaign. The Board
will con duct a panel meet ing with the AAR, the
DOE, the U.S. De partmentof Trans portation,and
others to further evaluate the benefits of the
AAR’sperformancespecification. The Board will
travel to the AAR’s Technol ogy Center in Pueblo,
Colorado,toseedemonstrationsofthelatesttech-
nol o gies re lated to train safety.

Measuring Board Performance

The Board believesthatmeasuringitseffective ness
by directly correlating improvements in the DOE
programwith Board actionsand recom mendations
would be ideal. How ever, the Board has no im ple-
ment ing au thor ity, so it can not com pel the DOE to
com plywithitsrecommendations. Consequently,a
judg mentaboutwhetheraspecificrecommendation
had a pos i tive out come for the DOE pro gramiis, in
most cases, (1) sub jec tive and (2) an im pre cise in di-
cator of Board performance because implementa
tion of Board recommendations by the DOE is
outside the Board’s direct control. Therefore, to
mea sure its per for mance in a given year, the Board
hasdevel opedthefol lowingperformance measures.

For each annual performance goal, the Board con-
sid ersthe following:
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1. Whether the reviews, evaluations, and other ac-
tivitiesun dertakenundertheaus picesofthegoal
werecom pleted.

2. Whether the results of the reviews, evaluations,
and other activities were communicated in a
timely, understandable,and ap pro priate way to
Congressandthe Secretary ofEnergy.

If both measures are met, the Board’s performance
in meet ing the an nual goal will be judged ef fec tive.
If only one measure is met, the per for mance of the
Board in achieving that goal will be judged mini
mally effective. Failing to meet both performance
mea sures with out suf fi cientand com pel ling ex pla-
na tion will re sult in a judg ment that the Board has
beenineffectiveinachievingthat performancegoal.

The Board will use its eval u a tion of its own per for-
mance from the cur rentyear toestab lish itsan nual
performance objectives and develop its budget re-
guests for subsequent years. The results of the
Board’s per formanceevaluationareincludedinthe
Board’san nual sum mary re portto Congressand the
Secretary.

Board Operations

TheBoard iscom posed of 11 mem bers ap pointed by
the President who serve on a part-time basis; are
eminentinarelevantfield ofscienceorengineering,
including environmental sciences; and are ap-
pointed solely on the basis of dis tin guished ser vice.
Because of the comprehensive nature of the pro-
gram and the part-time avail abil ity of the mem bers,
Con gress au tho rized the Board to main tain a small
pro fes sional staff of 10 full-time employees to sup-
port the Board’s com pre hen sive re view of the DOE
program. In addition to the members and

professional staff, a small ad ministrativestaff sup-
portsBoardactivities.

The full Board meets three or four times each year. The
Board has organized itself into panels that meet as
needed. The Board also gath ersinformationfromfield
trips to the Yucca Mountain site, visits to contractor
laboratoriesandfacilities,andinformalmeetingswith
individualsworkingontheproject. Onthebasisofthe
information gath ered through out the year, the Board
issuesitsfindingsin lettersand re ports.

Resource Allocation for Fiscal
Year 2000

The Board’s bud get re quest for fis cal year 2000 was
$3,150,000. Of that total, $2,150,000 was allocatedto
activities related to site characterization. The alloca
tionincluded the sal aries and ben e fits of the Board’s
mem bers and pro fes sional staff. It also in cluded the
cost of conducting meetings, field trips, and other
fact-finding ac tiv i ties and the pro duc tion of re ports
relatedtotheactivities. Trans portationand pack ag
ingactivities,whichincludeactivitiessimilartothose
used to eval u ate site-characterization ef forts, were al-
located $550,000. The balance of $450,000 was al lo-
catedtothemanagementandad ministrativesup port
of the Board’s ac tiv i ties in fis cal year 2000.

The Board’s appropriation for fiscal year 2000 was
$2,600,000. The Board has had to adapt the per for-
mance plantoreflecttheap propriationlevel. There
vised allocations are as follows: $1,350,000 for
activities related to site characterization; $500,000
for transportation and packaging activities, which
include activities similar to those used to evaluate
site-characterization ef forts; $200,000 for com mu ni-
cations (Congress, public, etc.); and $550,000 for
manage mentsupportand forad ministrativeandin-
for mation technology sup port of the Board’sactiv i-
tiesin fis cal year 2000.
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U.S. Nluclear Waste Technical Review Board
Publications

Thefollowing publicationsareavail able by mail fromthe Nuclear Waste Tech ni cal Re viewBoard orelectron i-

cally from the Board’s web site at www.nwtrb.gov.

First Report to the U.S. Congress and the U.S.
Secretary of Energy. March 1990.

The first re port sets the stage for the Board’s eval u a-
tion of the De part mentof En ergy’s (DOE) pro gram to
manage the disposal of the nation’s spent fuel and
high-level waste. The re port out lines briefly the leg-
islative history of the nation’s spent fuel and

high-level waste man age ment programincluding its
legaland regulatoryre quire ments. The Board’sevo-
lution is described, along with its protocol, panel
break down, andre porting re quire ments. The re port
identifies major issues based on the Board’s panel
break down, and high lights five cross-cutting is sues.

Second Report to the U.S. Congress and the U.S.
Secretary of Energy. November 1990.

The Board’s second report begins with the back-
ground and framework for re pository de vel op ment
and then opens ar eas of in quiry, mak ing 20 spe cific
recommendationsconcerningtectonic features and
pro cesses, geoengineering consid er ations, the en gi-
neered barrier system,transportation and systems,
environmental and public health issues, and risk
and performance analysis. The report also offers
concluding per spectives on DOE prog ress, the state
of Nevada’s role, the project’s regulatory frame-
work, the nu clear waste ne gotiator, other over sight
agen cies, and the Board’s fu ture plans.

Third Report to the U.S. Congress and the U.S.
Secretary of Energy. May 1991.

Thethird re port briefly de scribes re cent Board ac tiv-
ities and congressional testimony. Substantive
chapters cover exploratory shaft facility alterna
tives, re pository design, risk-benefitanal y sis, waste
package plans and funding, spent fuel corrosion
performance, transportationandsystems,environ-
mental program concerns, more on the DOE task
force studies on risk and performance assessment,
federal quality assurance requirements for the re-
pository program,andthe measure ment,modeling,
and application of radionuclide sorption data. Fif-
teen specific recommendations are made to the
DOE. Back ground infor mation on the Ger man and
Swedish nuclear waste disposal programs is in-
cludedin Ap pendixD.

Fourth Report to the U.S. Congress and the U.S.
Secretary of Energy. December 1991.

The fourth report provides update on the Board’s
activitiesandexploresindepththefol lowingareas:
exploratory studies facility (ESF) construction; test
prioritization;rockmechanics;tectonicfeaturesand
processes; volcanism; hydrogeology and geochem-
istryintheunsaturatedzone;theengineeredbarrier
system; regulations promulgated by the Environ
mental Protection Agency, the Nuclear Reg ulatory
Commission (NRC), and the DOE; the DOE
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performance assessment program; and quality as-
sur ance in the Yucca Moun tain pro ject. Tenrec om-
mendations are made across these diverse subject
areas. Chapter 3 offers insights from the Board’s
visitwith of fi cials from the Canadian nu clear power
and spent fuel dis posal pro grams. Back ground on
the Canadianprogramisin Ap pendixD.

Fifth Report to the U.S. Congress and the U.S.
Secretary of Energy. June 1992.

The Board’s fifth re port fo cuses on the cross-cutting
issue of thermal loading. It explores ther-
mal-loading strategies (U.S. and others) and the
technicalissuesanduncertaintiesre lated tother mal
load ing. It also de tails the Board’s po si tion on the
im plicationsofthermalloadingfortheU.S.radioac
tive waste man age mentsystem. Alsoin cluded are
up dateson Board and panel activitiesduringthere-
portingperiod. Thereportoffersfifteenrecommen-
dations to the DOE on the following subjects: ESF
and repository design enhancements, repository
sealing, seismic vulnerabilities (vibratory ground
mo tion and fault dis place ment), the DOE ap proach
totheengineeredbarriersystem,andtransportation
andsystemsprogramstatus.

Sixth Report to the U.S. Congress and the U.S.
Secretary of Energy. December 1992.

The sixth report begins by summarizing recent
Board activities, congressional testimony, changes
in Board makeup, and the Little Skull Mountain
earthquake. Chapter 2 details panel activities and
offersseventechnicalrecommendationsonthedan-
gers of a schedule-driven program; the need for
top-level systems studies; the impact of defense
high-level waste; the use of high capacity,
self-shielded waste package designs; and the need
for prioritization among the numerous studies in-
cluded in the site-characterization plans. In Chap ter
3, the Board of fers can did in sights to the high-level
waste man age ment pro gram in five coun tries, spe-
cifically those areas that might be applicable to the
U.S.program, including pro gramsize and cost, util-
ity responsibilities, repository construction sched -
ules, and alternative approaches to licensing.
Appendix F provides background on the Finnish
and Swiss pro grams.

Special Report to Congress and the Secretary of
Energy. March 1993.

The Board’s seventh re port providesanon technical
ap proach for those not famil iar with the de tails of the
DOE’s high-level nuclear waste management pro-
gram. Ithighlightsthree im portant policy issues: the
program is driven by unrealistic deadlines, there is
no in te grated waste man age ment plan,and program
man age ment needs im prove ment. The Board makes
three specific recommendations: amend the current
scheduletoincluderealisticintermediatemilestones;
develop a comprehensive, well-integrated plan for
the over all man age ment of all spent nu clear fuel and
high-level de fense waste from generation todis posal;
and implement an independent evaluation of the
Office of Civilian Radioactive Waste Management’s
(OCRWM) organization and management. These
recommendations should be implemented without
slowing the progress of site-characterization activi
tiesat Yucca Moun tain.

Underground Exploration and Testing at Yucca
Mountain A Report to Congress and the Secretary
of Energy. October 1993.

Thisre port (eighth in the NWTRB se ries) fo cuses on
the ESF at Yucca Moun tain, Ne vada: the con cep tual
design, planned ex plo ration and test ing, and ex ca-
vation plansand sched ules. Inad ditiontoanum ber
of detailed recommendations, the Board makes
three general recommendations. First, the DOE
should de velop acom pre hensive strategy thatin te-
gratesexplorationandtesting prioritieswiththe de-
sign and excavation approach for the exploratory
facility. Second, underground thermal testing
should be re sumed as soon as pos si ble. Third, the
DOE should estab lishageoengineering board with
expertiseintheengineering,construction,and man-
age mentoflarge under ground projects.

Letter Report to Congress and the Secretary of
Energy. February 1994.

Thisre portisissuedin let ter for mat due to im pend-
inglegislative hearingsonthe DOE’sfiscal year 1995
bud get and new fund ing mech a nisms sought by the
Sec re tary of Energy. The 8-page re port (ninth in the
NWTRB series) re statesarecommen dationmadein
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the Board’s Spe cial Re port, thatanin de pend entre-
view of the OCRWM’s management and organiza
tional structure be initiated as soon as possible.
Also, it adds two additional recommendations:en-
sure suffi cientand re li able fund ing for site char ac-
terizationand per for mance assess ment, whetherthe
program budget remains level or is increased, and
build on the Secretary of Energy’s new public in-
volvementinitiativebyex pandingcurrenteffortsto
in te grate the views of the var i ous stake holders dur-
ingthedecision-making process—notafterward.

Report to The U.S. Congress and The Secretary of
Energy: January to December 1993. May 1994.

This report summarizes Board activities primarily
during 1993. It reviews the nuclear waste disposal
programs of Bel gium, France, and the United King-
dom; elab o rates on the Board’s un der stand ing of the
radiationprotectionstandardsbeingreviewedbythe
National Acad emy of Sci ences; and, us ing “fu ture cli-
mates” asanexam ple,examinesthe DOE’sap proach
to “resolving difficult issues.” Recommendations
center on the use of a systems approach in all of
OCRWM'’sprograms, prioritizationofsite-suitability
activities, appropriate use of total system perfor-
mance as sess ment and ex pert judg ment, and the dy-
nam icsofthe Yucca Mountainecosystem.

Report to the U.S. Congress and the Secretary of
Energy: 1994 Findings and Recommendations.
March 1995.

This report summarizes Board activities during
1994. It covers aspects of the DOE’s Program Ap-
proach, theiremerging wasteiso lationstrategy, and
their transportation program. It also explores the
Board’s views on minimum exploratory require-
ments and thermal-loading issues. The report
focuses a chapter on the lessons that have been
learned in site as sess ment from pro jects around the
world. Another chapter deals with volcanism and
reso lution of difficultis sues. The Board also de tails
its ob ser va tions from its visit to Ja pan and the Jap &
nese nu clear waste dis posal program. Findingsand
recommendations in the report centered around
structural geology and geoengineering,
hydrogeology and geochemistry, the engineered
bar rier system, and risk and per for mance anal y sis.

Report by letter to the Secretary of Energy and the
Congress. December 13, 1995.

This report, in the form of a letter, addresses the
DOE’s progress in underground exploration with
thetunnelboringmachine,ad vancesinthedevel op
ment of a waste iso la tion strat egy, new work on en-
gineered barriers, and progress being made in
performanceassessment.

Disposal and Storage of Spent Nuclear Fuel -
Finding the Right Balance. March 1996.

This special report caps more than two years of
study and anal y sis by the Board into the is sues sur-
round ing the need for in terim stor age of com mer cial
spentnu clear fuel and the ad vis abil ity and tim ing of
the de vel op ment ofafed eral central ized stor age fa
cility. The Board concludes in the report that the
DOE’sefforts should re main fo cused on per manent
geologic disposal and the site investigations at
Yucca Mountain, Nevada; that planning for a fed-
eral centralized spentfuel storagefacil ityand there-
guiredtrans portationinfrastructurebe be gunnow,
but actual construction delayed until after a
site-suitability decision is made about the Yucca
Mountain site; that storage should be developed
incrementally; that lim ited, emer gency backup stor-
agecapacity beauthorizedatanexisting nuclear fa
cility; and that, if the Yucca Mountain site proves
unacceptableforrepositorydevelop ment,otherpo
tential sites for both centralized storage and dis-
posal beconsidered.

Report to the U.S. Congress and the Secretary of
Energy: 1995 Findings and Recommendations.
April 1996.

This report summarizes Board activities during
1995. Chap ter 1 pro vides an over view of the DOE’s
high-level waste management program, including
highlights, current status, legislative issues, mile-
stones,and recommendations. Chapter2reportson
Board Panel activitiesand Chapter 3 providesinfor
mation on new Board mem bers, meetingsattended,
interactions with Congress and congressionalstaff,
Board presentationstootherorganizations,interac
tions with foreign programs, and a review of the
Board’s report on interim storage of spent nuclear
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fuel. Appendices include Board testimony and
statements before Congress, Board correspondence
of note, and the De partmentofEnergy’sresponses
torecommendationsinpreviousBoardre ports.

Nuclear Waste Management in the United States —
The Board’s Perspective. June 1996.

Thispublicationwasde vel oped fromremarksmade
by Dr. John Cantlon, Chair man of the Nu clear Waste
Tech ni cal Re view Board, at Topseal '96, an interna
tional conference on nuclear waste management
and disposal. The meeting was sponsored by the
Swedish Nuclear Fuel and Waste Management
Company and the European Nuclear Society. The
pub li ca tion high lights the Board’s views on the sta-
tus of the U.S. program for management and dis-
posal of com mer cial spent nu clear fuel and pro vides
a brief over view of the pro gram’s or ga ni za tion. It
summarizes the DOE’s efforts to characterize the
Yucca Mountain site and to develop a waste isola
tion strat egy for the site. The pub li cation also out-
lines legislative and regulatory changes under
con sid er ation at that time and the Board’s views on
thetechnicalimplicationsofthose possiblechanges.

Report to the U.S. Congress and the Secretary of
Energy: January to December 1996. March 1997.

This report summarizes Board activities during
1996. Chapter 1providesanoverview of the De part-
ment of En ergy’s high-level nu clear waste man age-
ment program from the Board’s perspective,
includingtheviabil ity assess ment, programstatus,
and prog ress in ex plo ration and test ing. The chap-
ter ends with conclusions and recommendations.
Chapter 2 examines the three technical issues—hy-
drology, radionuclide transport, and performance
assessment-and provides conclusions and recom-
mendations. Chapter3dealswithdesign,including
theconceptforundergroundoperations,repository
layout and design alternatives, construction plan-
ning, thermalloading,andengineeredbarriers. The
Board also makes conclusions and recommenda
tions. Chapter 4 provides an overview of recent
Board activities, including the international ex-
change of in for mation, the Board’s visit to the River
Mountains tunnel, and a presentation to the NRC.
Ap pendicesinclude informationonBoard members,

the organization of the Board’s panels, meetings
held in 1996 and scheduled for 1997, the DOE’s re-
sponses to previous Board recommendations,alist
of Board pub li cations, referencesforthere port,and
aglossary oftech nicalterms.

Report by letter to the Secretary of Energy and the
Congress. December 23, 1997.

Thisre port, inthe form of a let ter, ad dresses sev eral
keyissues,includingthe DOE’sviabilityassessment
of the Yucca Mountain site, design of the potential
re pository and waste pack age, the to tal sys tem per-
formance assessment, and the enhanced character
izationofthere pository block (east-west crossing).

1997 Findings and Recommendations. April 1998.

Thisre portde tailsthe Board’sactivitiesin 1997 and
covers, among other things, the DOE’s viabilityas
sess ment, due later this year; un der ground ex plora
tion of the candidate repository site at Yucca
Mountain, Nevada; ther mal testing un derway atthe
site; what hap pens when ra dio ac tive waste reaches
the water table be neath Yucca Moun tain; trans por-
ta tion of spent fuel; and the use of ex pert judg ment.
The Board makes four recommendations in the re-
port concerning (1) the need for the DOE to begin
now to de velop al ter native de sign con ceptsforare-
pository, (2) the need for the DOE to include esti
mates of the likely vari ation in doses for al ter na tive
candidatecritical groupsinitsinterim per for mance
measure for Yucca Mountain, (3) the need for the
DOE to evaluate whether site-specific biosphere
data is needed for license application, and (4) the
need for the DOE to make full and effective use of
formallyelicited ex pertjudg ment.

Review of Material on Hydrothermal Activity.
July 24, 1998.

This series of documents concerns the Board’s re-
view of material related to Mr. Jerry Szymanski’s
hypothesis of ongoing, intermittent hydrothermal
activity at Yucca Mountain and large earth-
guake-induced changes in the wa ter ta ble there. The
series includes a cover letter, the Board’s review,
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and the reports of the four consultants the Board
con tracted with to as sistin the re view.

Report to the U.S. Congress and The Secretary of
Energy. November 1998.

In its re port, the Board of fers its views on the di rec-
tionoffuturescientificandtech nical researchunder
way and planned by the DOE as part of its pro gram
forcharacterizingasiteat YuccaMountain, Nevada,
as a potential repository for spent fuel and
high-level radioactive waste. The Board discusses
some of the remaining key scientific and technical
uncertainties related to performance of a potential
repository. The Board’s report addresses some of
theseuncertaintiesbyexamininginformationabout
the proposed repository system presented to it in
meet ings and other tech ni cal ex changes. The Board
con sid ers and com ments on some of the im por tant
connections between the site’s natural properties
and the cur rent de signs for the waste pack age and
otherengineered featuresoftherepository.

Report to the U.S. Congress and the Secretary of
Energy: Moving Beyond the Viability Assessment.
April 1999.

In its re port, the Board of fers its views on the DOE’s
December 1998 Viability Assessment of the Yucca
Moun tainsite in Ne vada. The Yucca Moun tain siteis
beingcharacterizedtodeter mineitssuitabil ity asthe
location of a per manent re pository fordis posing of
spent nu clear fuel and high-level ra dio ac tive waste.
The Board dis cusses the need to ad dress key un cer-
tainties that remain about the site, including the

performance of theen gi neered and natu ral barriers.
The Board addresses the DOE’s plans for reducing
those uncertainties and suggests that consideration
begivento alternativere positorydesigns,including
ventilated low-temperature designs that have the
potentialtoreduceuncertaintiesandsimplifythean-
alytical basesfor deter miningsite suitably and for li-
censing. The Board also com ments on the DOE’s to tal
system performance assessment, the analytical tool
thatpullstogetherinformationonthe perfor mance of
therepository system.

Report to the U.S. Congress and The Secretary of
Energy. April 1999.

Inthisreport,the Board summarizesitsmajoractivi
tiesduringcalendaryear 1998. There portdiscusses
the re search needs iden ti fied in the DOE’s re cently
issued Viability Assessmentof the Yucca Mountain
site, including plans to gather information on the
amount of water that will eventually seep into re-
positorydrifts,whetherformationsundertherepos
i tory will re tard the mi gra tion of radionuclides, the
flow-and-transport properties of the groundwater
that lies ap prox i mately 200 me ters be neath the re-
pository horizon, and long-term corrosion rates of
ma te ri als that may be used for the waste pack ages.
There portdescribesotheractivitiesundertaken by
theBoardin 1998, includ ing are view of the hy poth-
esis that there were hydrothermal upwellings at
Yucca Mountain, a workshop held to increase un-
der stand ing of the range of ex pert opin ion on waste
pack age materials, and are view of the DOE’s draft
environmental impact statement for the Yucca
Mountainsite.
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Appendix H

Communications Between
the Board and the OCRWM

Inadditiontopublished re ports,the Board periodicallywritesletterstothe Directorof the U.S. De part ment of
Energy’s (DOE) Office of Civilian Radio active Waste Man age ment (OCRWM). The letterstypically provide
the OCRWM with the Board’s views on spe cific tech ni cal ar eas ear lier than do Board re ports. The let ters are
posted on the Board’s Web site af ter they have been sent to the OCRWM. For ar chi val pur poses, the four let-
terswritten duringcal endar year 1999 are re produced here

The OCRWM typically responds to the Board’s reports and letters, indicating its plans to respond to the
Board’srecommendations. Included here are the OCRWM'’s re sponses re ceived by the Board during calendar
year 1999. In clusion of these re sponses does not im ply the Board’s con cur rence.

Let ter from Lake H. Barrett, Acting Di rec tor, OCRWM, to Chair man Jared L. Cohon; April 29, 1999.
Sub ject: The DOE’s re sponse to the Board’s Re port to the U.S. Con gress and the Sec re tary of En ergy,
November1998.

Let ter from Lake H. Barrett, Acting Di rec tor, OCRWM, to Chair man Jared L. Cohon; Sep tem ber 20, 1999.
Sub ject: The DOE’s re sponse to the Board’s Re port to The U.S. Con gress and The Sec re tary of En ergy, Moving
Beyond YuccaMountainViabil ity Assessment. April 1999

Let ter from Lake H. Barrett, Acting Di rec tor, OCRWM, to Chair man Jared L. Cohon; Sep tem ber 20, 1999.
Sub ject: The DOE’s re sponse to the Board’s Re port to the U.S. Con gress and the Sec re tary of En ergy, April 1999,
summarizingtheBoard’s1998activities.

Let ter from Chair man Jared L. Cohon to Lake H. Barrett, Acting Di rec tor, OCRWM; March 3, 1999.
Subject: Commentson re positorydesign, site in vestigations,and Nye county drill ing program.

Letter from Lake H. Barrett, Acting Di rec tor, OCRWM, to Chair man Jared L. Cohon; June 15, 1999.
Sub ject: The DOE’s re sponse to March 3, 1999, Board let ter.

Let ter from Chair man Jared L. Cohon to Lake H. Barrett, Acting Di rec tor, OCRWM; July 9, 1999.
Subject: Commentsonthe DOE’s processforselectingare pository designand onthereco mmendedreposk
torydesign.

Letter from Lake H. Barrett, Acting Di rec tor, OCRWM, to Chair man Jared L. Cohon; Sep tem ber 10, 1999.
Sub ject: The DOE’s re sponse to July 9, 1999, Board let ter.
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Letter from Chair man Jared L. Cohon to Lake H. Barrett, Acting Di rec tor, OCRWM; Au gust 3, 1999.
Sub ject: Com ments on the DOE’s sci en tific pro gram for Yucca Moun tain, in clud ing test ing and anal y sis
undertakentoad dressuncertaintiesre lated tothe natu raland en gi neered systems.

Let ter from Lake H. Barrett, Acting Di rec tor, OCRWM, to Chair man Jared L. Cohon; No vem ber 23, 1999.
Sub ject: The DOE’s re sponse to Au gust 3, 1999, Board let ter.

Let ter from Chair man Jared L. Cohon to Lake H. Barrett, Acting Di rec tor, OCRWM; No vem ber 10,1999.
Subject: Reactionstoinformation presented by the DOE atthe Board’s Sep tember meeting,includingrepository
safety strategy, model vali dation, treat ment of un cer tainty,and mod el ing re sultsand technicalinvestigations.
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