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DOE RECEIVES NUCLEAR : ‘WASTE :COMMENTS -FROM NATIONAL ACADEHY OF SCIENCES N
The National Academy.of .Sciences. (NAS) has given genera1 endorsement to
the U.S. Department of Energy's (DOE) app11cat1on of a decis1on a1ding o

methodology to: he]p rank :possible sites for. detai]ed 1nvestigat10n for the

-/ nation s first repository for:spent . nuclear fuel and high level radioactlve
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’Qver.the -last several months, while DOE . has been completing fina] .

environmental assessments to, accompany the formal. nominat1on and “1
" recommendation of sites for characterization, the NAS® s National Research

AN

Council Board on Radioactive:Waste Management has been conductrng an

—1ndependent review:of the app]ication of .a rank1ng methodology., DOE

requested -this review following- the’, suggest1on from some states and other f

- b

N : interested. parties that an:independent. rev1ew .be, conducted.

----- WTLnL v i Eg

“The Board commends:DOE for the_ high. qua]1ty of the chapters that were

R ) 4.0

: reviewed “:NAS 'said:in’a five-page letter to DOE.."The_use.of the mu1t1-
l'attribute utility. method dis appropriate, and the Board';skimpressed by the
-care and attention to detail with which it has been 1mp1emented... v‘f"’ ;
Although the Board said it “... is -disappointed that DOE did not follow
the recommendation «ee that independent experts be brought into the -
assessment process itself...,“ the letter added, “the Board has seen J
nothing to indicate bias in the implementation of the method...."

(MORE)
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Ben Rusche, Director of DOE's Office of Civilian: Radioactive Haste _,~gj

Management, said, “we are pleased and gratified that the Board has upheld
the soundness of this technical step-involved in the ranking process.” He
added i"The findings of this prestigious body of ‘experts should-add.:r e
confidence and credibility to this important ‘national: program.® . : -7

The Board 's letter is attached. - (- T oNr lose o s
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DOE has used the methodology as part ‘of : its decision making process.-
Additional factors and Judgments are’ required ‘to make.final decisions:about, s_)
which sites to characterize. They include the diversity of rock types. - -
required by the Nuclear Waste Policy Act” of 1982 (NWPA)- and. judgments, about
the. ability to’ license successfully a site’ including con51derations of waste

NP N

package performance. ii?ﬁf'“"? IR L Sy 2
NHPA requires DOE'S Office of ‘Civilian Radioactive. waste,Management t0;

site, design and construct ‘the first’ rep051tory ‘and-to begin -receiving waste

for disposal in 1998; 'As part‘of'the‘siting’prOCess} DOE- identified.nine-.

potentially acceptable sites’in early 1983.7“In:December 1984; DOE -issued-:: '\.)."

,Vdraft Environmental Assessments on each of the nine‘sites:® = r. =~

» DOE currently plans to issue finalenvironmental assessments<in mid--:

P

May, at which time three sites will- be  recommended for'site’ " =, :7i<:q.u;
chAfacteriiationz"'"W) A ' eyt -
e - DOE - r x ;
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In response to your "August 29 1985* request that tne National Research
Council s'Board on Radigactive: liaste lianagement (Board) conduct "an indepen-
dent review of -the methodology to be:used to evaluate sites for consideration
- as candidate ‘sites” for characterization’ for. the first geologic. repositol‘y. S

and your October 30, 1985, specific. request that we further undertake an . ..
"*"{ndependent - review of [the]: ‘application ‘of the methodology,”. the Board has
reviewed portions of the Department of -Energy's (DOE or Departnentl ‘liarch l7
1986, draft of the final Candidate Site Recommendation Report . (CSRR).
..Board has previously provided DOE with comments on the Department's originel
" draft netliodology by 1ts -letter of ‘April 26,1985, and. comentsxon 8 revised
netnodological approacn by its: letter of 0ctober lo 1985 T ,

. |-,.; "
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» ,;.;. lt is neither appropriate nor the intent of the Board to address the

/' “uyltimate ranking or'the recommendation of specific-sites, both of which g
'y, beyond the inplemntation ‘'of “the decision-aiding, methodology. - "According Yo

" the chapters ‘and appendices reviewed by the:Board and:its: consultants were

 Timited to an overview of the:decisfon-aiding. methodology, -its application to
‘ post-closure’ factors for all five candidate sites, and its:applicatfon to

.. pre=closure factors at one site.. "The.Board chose:not, to reviev, and at its

" own request did not have access:to, DOE's- rankings:on- pre-closure factors. :
rankings ‘combining post-closure and pre-closure factors using.the. decisiono

. ‘aiding methodology, or the final ‘recommendation. of-sites for characteri-" .
zatfon.. Becsuse of ‘the: 1{mits on available time and the:volume of.the .

. documentation involved, the Board did not: :attempt to review the. site-speci fic
.data ‘in the draft Environsental Assessments (EAs)..To help conduct . this.

"reviev. ‘the Boird enlfsted the aid of four consultants. three of whom | are

" ‘recognized experts in lulti-attributa uti‘lity analysis and its applications.

cet il

-

1. THE DECISION-AIDING NETHWOLOGY

.. The Board commends DOE for the high quality oi' tbe chaptars that were
reviewed. The use of the' multi-attribute utility method is:appropriate, &nd
. the Board 1s impressed by the careiand :attention to.detail.with.which 1t has
“‘been {mplemented. “It'should:be noted,” however; that:the. Board's focus:was on

mwmuhﬁp-aﬂmwd@mﬂ“qdlmathMdtm
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inthodology and {ts implementation and that the Board has not reviewed in

detail the data and judgments on which the conclusions from the multi-
attribute procedure are based.

ST g el L ag el s
While recognizing that there {s no single, generally, accepted procedure
for integrating technical, economic, environmental, socioeconomic, and health
and safety issues for ranking sites, the Board belfieves that the multi-attri-
bute utility method used by DOE is a satisfactory and appropriate decision<’ -
afding tool. The multi-attribute ut{1ity method 1s a useful approach for \

stating clearly and systematically the assumptions, judgments, preferences,..

" and tradeoffs that must go into a siting decision. The Board strongly

. of sites'to choosb;to;assurqjtﬁbfhighestslikelihoodfotudrliéihgiblggq(;eﬁ;;

N

subportsithomDOE’position?that;the‘methodology is;bcstfapplicd.qnlyqas a.
decision-aiding tool and:that additional factors-and- judgments.are required to

‘make’ final decisions’about which sites- to.characterize. -- These include the:

diversity of rock. types required by. the.Nuclear; Waste.Polfcy. Act'of 1982, " . ,
Judgients aQout:tnq‘ab{lity-to%license.successfu]!y,arsjtppincludingLjg;;l';: o
considerations of. waste: package performance,’ and judgments about the best set

-
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emerging from the characterization process....c-: 3  vii: S
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.- The Board:1$ disappointed that OOE did not follow the’ recosmendation, made

in the Board's April 26 and October 10 lTetters, that: independent exparts be.

brought into the assessment process {tself as well as into the review of the
process. : As noted in the October letter, “The Board is concerned that DOE's o
usc'of;itipoqn'technicaliexperts’to‘assess'performapce,bygth1QaquJQctive§,” W,
method may mask - the 'degree pfireal~uncertainty;assoctate4;iithgpostecIQSUreﬁ

fssues.” .The Board has seen nothing to indicate bfas .in .the {mplementation of

the_ method and recognizes that, in this instance, the DOE sensitivity analysis
appliedﬂ;o;postéclosuro“issuesrinﬂicatesethatfthe:rankings;ppxthgse}issygs;Q

would not change with'reasonable or:plausible changes {n the:parameters.and, .
Judgments. In otherapplications:of the methodology, however,ithe results may -
not be so insensitive to the Judgments:: In: that: event: the addition of - ...
independent- experts 1n- the generation of those  judgments would be.important.

A final concern with the review draft remains::: the need.for. additional : .’

documentation beyond that fncluded {n: the: March: 17,: 1986, .draft of .the . .. -
reasoning and judgement involved in the choices: of the scores and proba=. .,
bilitics;pssoctated.uiﬁh?thoivnriqusfsccnanios.g;On,the,pggjs,of;dischsgiéns
with DOE staff, the Board anticipates nxsgtfsfactory;rq;ponsotyojthii[concérn
in the final version of the CSRR. | ST e
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11, POST-CLOSURE AMALYSES

S S SN T gt A RN e s
“ 1 -The'DOE applicat! of*tho;nultiaattributn:utility;lothod:fgﬁ the post-

closure’ factors providcs'uscfﬁl:lnfonnation;concnrn!ngftht Department's ' -.

 current: Judgment df:thc‘oiﬁoctodfpcffonllnce;of;the,giggs'fog;gpo;ﬁgg;égjpéure
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period .and ‘on:{ts judgment of the range of uncertainties. The Board

‘reiterates that, when' edequete ‘data ‘and val{dated models: are ‘avaflable, ;- .

K

,i”conductfng,e probebiIistic “performance. essessment‘ usfng quantitative models. -
" - as’ recommended by .the :Natfonal Research, Council

© ‘defensible method, of integrating .and weighting the ‘post-closure: factors. at

- ‘ecach site. :In: the absence -of performmnce assessments cepeble ‘of comparing the

1s a scientifically

expected post-closure performance of the sites-directly,-judgments of- experts

‘ _.are appropriately. used to develop subjective estimates of the post-closure

“factors at each.site,- DOE.has {mplemented this-approach’using its technical
experts and-those of its contractors, and ‘it appears-to have’ incorporated:
information: resulting from models on the release and migration of radio- -

- ‘nuclides to .the “accessible environment” (as defined by-the Environmental

. '‘Protection Agency (EPA)).. The Department hes elso conducted an extensive
sensitivity enelysis. . RN A ar E~.4H;U '

. '."-‘f"..r. : f-u:.:~‘).,
o - -1 oo’

The DOE analysis assesses post-closure performance besed on probebilitfes
of releases to an arbitrarily defined and universally applied accessible
environment, This approach {s consistent with the DOE siting guidelines and
follows the requirements for.repos{tory performance established in the EPA

¢ ;. Standard (40.CFR:191). . Because this approach does not take 'intoiaccount the

I, -
E

-A-"J

-d{ fferences -among.sites.in pethueys from the EPA° ecces:ible "environment to the
" biosphere, and thys the. potentiel consequences of ‘any ‘given release-at the -
“. accessible environment,. the Board recommends 'that the DOE decision makers

consider such differences. 1nxeddition 'to ‘the'results of -the:decision-aiding

:'methodology.: - Chapter-6, uhich ‘the Board has ‘been told considers decision

factors beyond the scope of the multi-attribute utility method,’ would: seem to
be the appropriate place to incorporate such consideration for the present

decision.-- If the multi-attribute utility method is applied to a future site

selection ;process, however, the ‘evaluation of relative environmental’

.consequences :should become part of the post-closure analysis.: Such an-

'epproech uould fecilitete comperison of post- end pre—closure results.r-
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;‘The pre-closure resu!ts are stated {n’ terms of doiler costs. estineted

A

‘-"'lives Tost in building and operating a-repository; ‘and: performance: Reasures

-
.-

covering esthetic, archeological, biological and sociceconomic:{impacts.:

"'Aithough the lulti-ettribute utility uethod slgnificently clerifies the _
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‘ Netionel Reseerch Council 1983. .A Study of the Isoletion Systea'for :
Geologic Disposal of Radioactive Wastes. - Board on Radicactive Waste
Henegenent, Panel on.Naste Isolation Systeus. National Academy:

s Press.,ueshington. D.C.f;;*;;- i e PRt oaf .
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reletive iuportsnce of the neny fectors considered {n ‘ranking: sites, the -

" peduction of all; attributes to a single quantitative scale depends; in tnis
application. upon the value tradeoffs made by DOE staff. ! In:-addit{on:to the
sensitivity analysis they conducted, the Department decisfon makers afght have

: found it beneficial. in the: selection of’ objectives ‘a4nd in- weighing pre-closure

fectors to drew on velue Judgments fron 2 veriety of sources outside the DOE.
On the besis of the Boerd s review of the eppiicetion toa: single site. it
eppeers ithat: the: expected .total. repository and ‘transportation:costs’ uill ‘have
a major; 1f not controlling, effect on the rankings-under: pre-closure; -
fectors. ;This recognition: of the heavy dependence on. cost reinforces: the

Board's' judgment: that. the- principel usefulness of 'the multi-attribute utility

method s to iliuninete the: fectors involved in a decision. rether then to
neke tne decision'itself. "
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In eddition to the nulti-attribute decision enalysis, there ore otner
fectors:thet must be taken.into account in the-final ‘decisfonto select:three
“gites for charscterization. . These include’the diversity ‘of rock.types re-
quired by:the Nuclear Waste.Policy Act of 1982, “Judgments ‘about.the ability to
- 1{cense successfully a site.including consideretions of waste package parfor-
mance, -and judgments, ebout the best set of sites to chodse to:assure:the:
highest-11kelfhood of:a. licenseble site energing from the chsrecterizetion
process. 'm:::u ”,,,‘uf,- G Ties o i EOEPEE S OGN
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lihen the Boerd comented on the Dreft Enviromnentei Assessments’ a year

?o. 1t expressed strong. reservations, about the methods: used. by DOE to select
sites for characterization, . The Department has made’ substantial: - progress
since then. As stated in the Board's October 10, 1985, report,’ "...our:
concern about the appropriateness of the eethodology. as expressed in our
April 26, 1985, critique of Chapter 7 of the Decenber. 1984, Draft Environ-
lentei Assessnents. has now been addressed.” ' DOE has now selécted a. decisfon-
. -aiding method: that.the Board believes is eppropriste to the complexity and
- technical uncerteinties of . the decision ,the Depertment feces in choosing sites
to characterize.:.. s e :ﬁ.., i ,_' . PRCI R A T
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P

of the draft i1t has reviewed include substantial documentation of the site-
ranking method and the way it has been implemented. On the bas{s of dis-
cussions with DOE:staff, we anticipate satisfactory responses to our remaining
concerns ebout docunentetion in the finel CSRR. e'Lfy~’4,. ): ERNe Al
vl EnaLang
i In its roviev of the ilplenentstion of the site-renking wathodology, then,
the Board finds much to praise. It {s i-portent to note that the Board

Althouph'the Boerd hes not seen the finol version of the CSRR;: those ‘pares

e
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reviewed nefther the data in the draft EAs nor the applicatfon of the

" procedures in which sites were scored and value tradeoffs were assessed.
" Moreover, DOE did not take the Board's advice, offered twice 1n writing, to
‘{nvolve outside groups of experts in the site-ranking process beyond this
. review of the implementation of the methodology by the Board. The Board has

seen nothing to indicate bias {n the Department's implementation of the

‘methodology and recognizes the value of the DOE sensitivity analysis, but the

Tack of external input in technical and value judgments could rafse concerns
about bfas. : |

Despite the 1{mitations {n the scope of the Board's review, wa believe the

- methods used in the CSRR provide a sound analytical basis for aiding the site
- characterization decisfon. The Board commends the Department of Energy for

taking the time and devoting the resources to {dentify and apply & comprehen-
sive decision-aiding methodology. We believe that the methodology the
Department has selected represents "state of the art” and 1s adequate and
appropriate for this purpose. We compliment DOE on {ts care and diligence in
{mplementing the s{te-ranking methodology, and encourage the Department to
build on the experience {t has gained as it continues the search for a
geologic repository.

Sincere’ly.
M L enkm-——— |

Frank L. Parker
Chafrman, Board on
Radioactive Waste Management



