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Comment Resolution Forms
Peer Review EATF Final Report

Dear Mark,

Enclosed are the comment resolution forms for the risk assessment portion of the EATF Final Report that
you sent me on June 13, 1991. [ apologize for the delay in retumning them. Unfortunately, they arrived
while [ was involved with other projects. I could not get to them sooner. Sinceé you have sent me a copy
of the report, it is obvious that the report was released before I couid return them. I hope that the
delay did not cause much inconvenience.

[ have signed all of the comment resolution forms. There are no problems with the resolutions given. As
a general note I might add that if additional work is done on the EATF issue, some of my comments
might be included in the work scope. I am referring particularly to tieing the risk assessment to the
FEIS. While this was necessary in order to use the relative risk approach adopted, there are issues
such as providing input for decisions among various treatment alternatives that were not an issue for
the FEIS, but would be for the EATF. This would mean that an absolute as opposed to relative
approach to the risk assessment would be required, but it may be worthwhile if treatment becomes a
necessity because of problems with the existing design.

Once again [ want to commend you and the others at IT on the effort represented by the EATF report. It

represents a viable approach to examining repository performance issues and should find considerable
utility in the future. Give me a call if you have any questions regarding my comments.

Sincerely,
o S

Donaid E. Shaw
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1 2. Author/Editor: Mark Abashiaw/Fritz Seiler 2. a. Project Number: 301302.09.02.02
b. Reviewer: Donald E. Shaw

c. Dawe: 304/91 b. Pagelof22
3 Report Title: EATF Final El;iucred Altegnatives Task Force, Vol. Il (Draft, Jan, 1991)
4. Approval for Report lssuance: é%«r" Date: 7/?}’/ 7/
SaMNNE b. Where Located ¢. Comments/Corrections
GENERAL COMMENTS : : )
N GEN The risk assessment ropreacots a comprehensive analysis of risks associated with the

-

N GEN

RA Shew Coxyn

sliomative wasto forms. However, as a gencral comment, the scope of the risk
asscasmend appears 10 be inconsistent with the scope of the evaluation of enginecred
alicrmatives. The primary difficulty lics in the objective of the risk assessment which
appears 10 have been 10 perform a relative risk evaluation as if no other factors were
involved in the tradeoff anong the various alicmative. Actually the relative risks
associsted with vanious wasie weaiment aliematives and location options are an
ingredient in the overall evalustion of feasible waste akermutives and siting scenanos.
Transporiation risks are 8 pan of the ol wansponation issucs including RCRA

sampling, wastc accepiability, etc. Occupstional and public risks from waste treatment

facility operation are part of the wotal infrastructure issuc relative 0 the question of
multipic vs. a ccotral treatment facility. Unfortunately, while totally correct for a
stand-alone risk assessment, the aggregation of risk components masks the ingredients
of various aliemative wasic treatments and location options that might be amenable 10
remediation in the aliernalive treatment design.

One importand factor in the risk assegssment is the weighting functions assigned (o the
relative risk indices. As noted there was insufficient time for a panel swrvey and it was
nocessary (0 select 8 set of weighting faciors. A question that arises is (0 the degroc
of sensitivily of risk analysis results 10 the assumed weighting factors.  Additional
analyses varying the faciors could have peovided insight into the importance of the
weighting factors 30 the overall conclusions of the risk assessment.

d. Disposition

This is samewhat beyond our scope, bul the
information has been provided jn Attachment
G4. See Auachment G.4. OA

See above. %
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DOCUMENT REVIEW COMMENT BOARD

1 a Autbor/Editor: Mark Abashian/Fritz Seiler 2. a. Project Number: 301302.09.02.02
b. Reviewer: Douald E. Shaw

c. Date: 30491 ' N b. Page3of22
3. Report Title: EATF Final the Engincered A tives Task Force, Yol. I (Draft, Jan. 1991)
4, Wdfwm&m Date: 7 a?y/f/
SaMNE b Where Located ¢. Comments/Corrections’ d. Disposition
B GEN The Appendix I report could probably be restructured with significant benefil to the Text revised so that there is an execulive
reader if mose of the discussion of assumpiions and result tables wese contained in a summary, main body of the repon, und
main body of the report with the equations and technical details appendicized. As il appendices. The stnucture is already strongly
is with an executive summary and siachmonts it is not clear what portion constiuues “appendicized”. | do not think that further
- the report and what portions are maicrial meant 10 amplify the report information. disjunction would be useful. The mathematical
Along that lise there are mathematical discussions which probably arc at a higher level parts form the backbone of the comparison.

than m0st readers are familias with unless they work in the area of risk assessment.
Al times the mathematical issues appear more like technical papers than a portion of
an applied risk asscssmesdt with almost 80 mention of the problem ot hand. To the
degroe possible specific commeats have boon made along theae lines where appropriate.

E GEN Throughout the report the references 10 oquations and tables send 10 need checking. Done. "L
In many cases cquation sumbers appear 10 have a portion of the number missing. This
sppears (0 be a result of changes in soction numbering which were not caught in the
equation sumbery. Such instances are pointed out where they have been found, but no
attempt was made (0 review the entire repart with the objective of checking equation,
table and figure numbers.

E GEN Throughout the risk assessment appendix there are headings followed by subbcadings Donc where appropriaie. :72{_‘
followed by sub-subheading with no iext between. While there is nothing wrong with
that approach, it is not the onc used for Volume 1 where general introductory remarks
werc made for following subscctions. As a mauer of pecference, introducing the
maserial 10 be discussed in the subsections seems (0 provide a beuer flow.

RA Shaw.Comamn



DOCUMENT REVIEW COMMENT BOARD

I a Aethor/Editor: Mark AbashiawFritz Seiler 2. a. Project Number: 301302.09.02.02
b. Reviewer: Doaald E, Shaw

c. Dawe: 30491
3.  Report Title: EATF Final

Page 4 of 22

4. Approval for Report Lisuance: Date:

5a M\NE
N GEN

N GEN

b. Where Leocated

¢. Comments/Corvections '

In the desivation of risk reduction factocs for the various scenarios given in Atiachment
E, more cxplanation of how the basic equation is derived might be helpful. In some
cascs the first equation writics for a given risk reduction facior is not evident from the
list of symbols sad the issucs of the sceaario.

In some of the attachments, particularly E and F, there are blank sections with notations
of additional maicrial 10 be supplied. Also, there arc iable or figure numbers or
references which are wot fully specified. It was assumed shat these issues would be
taken care of such that no mention is made of missing sections.

EXECUTIVE SUMMARY

E IES

i

The Executive Summary has an Executive Summary. This raises confusion as to what
the remainder of the section entitled Exocutive Summagy is. At first it appeared as if
it is the main body of Appendix I. However, much of the important discussion docs
not oocur in the Exocutive Summary section, but is locased in the suiachments. Some
restructaring is required.

The combinations of risks and scenarios might be depicied graphically in some form
as an sid 10 the reader.  Arc such graphics available in the FEIS or FSAR? If s0, it
might be worthwhile o extract them if possible.

This paragraph was sclectod because it contains the reference 1o what is called Table
2-1. The iwabic number should be fixed if the convention used is 10 humber wbles with
the section that contains them. Also, the table itsell should be modificd 10 correct the
location option numbers 10 agree with the way they are referred (0 in the 1ext, Option
Nos. 0 through 4.

Elgineer Alternatives Tnk Force (Drafy, Jan.
7ot 51

d. Disposition

Done where appropriale. 04

"Now supplied. 04,

That was a labcling error.  Sec new, Executive
Summary on pages ki w0 [-iv. V’Z—

——

wi Ware suc d'é-
lsu‘s’hie:ﬂ h a graph!

OW 1able was inseried by mpistake. See new
Table 1-2-1 on page 1-7.
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1 a. Author/Editor; Mark Avashian/Fritz Seiler 2, 2. Project Number: 301302.09.02.02
&. Reviewer: Dounaid E. Shaw
¢. Daw: 30491 b. Page5of22

3. Report Title: EATF Final

4, Approval for Report
b. Where Located

52 M\N.E

E I-ES
18

3

M I-ES
20
4

M I-ES

RA:Shaw Comnn

¢. Comments/Corrections

Is there a significance 10 the designation of scenarios as N1, C2, eic. It probably
doosn’t have 10 be explained, but it might be helpful 10 use a able. The primary
problem is that not everything discussed is assigned a designation. Note in Volume |,
the three human intrusion scenarios were designated El, E2 and EIE2. Are the N1,
C1 designations a result of another document such that these designations are siandard
0 those involved routinely with WIPP?

Arc stops al traffic signals included in those considered to be duc w road conditions?
If aot, should they be included?

In the first parmgraph of Section 2.3.2.1.1, there is a sentence that states, “The drum is
sssumod 10 contain the 12.9PE-Ci ciied ag the average alpha radioactivity per drum.”
What about beia panticles and gamma radiation? Several times mention is made of
penctraling radiation that is presumed (0 be gamma. In the drum drop what happens
reganding beta particles and gamma radistion?

It would seem that accidents associated with treatment facilities would represent a
primary issue in 8 risk analysis which is focusing on relative risks among various
trestment options. While scope limitalions are understandable, it is difficult w
understand omilting cvenis which are a result of the reasons for performing the
asscsament. Is there anything which can substantiste the claim that the bias won't be
severe enough o invalidsie basic conclusions. Industrial accidents would seem 10 be
a source of risk which is not gready smaller than forklifi accidents. Or, if there is data
that says Otherwise, it could be ciled to substantiate omitting treatmenl facility
accidents, ’

the Engineered A tives Task Force, Yol. U (Draft, Jan. 1991)
g% Date: 7/2-7 ;/

d. Dispaosition

Takz from FSEIS, FSAR, and calculation bric(s.

We boun? by KADTRAN assu;pm)ns. :

The average drum has & cenain level of a, B,
and yacuvity and neutrons, Neutrons and
gammas always come oul; beta and alphas oaly
in & spifl, Put such a remark in assumptions in
Secti .2.1.1 and 2.4.1. See pages [-5 and |-
25,

The reason given is thal rouline exposures are
highest. Accidents have larger consequences but
occur less frequendy, otherwjse health and safcly
will change the SOPs.

r————
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DOCUMENT REVIEW COMMENT BOARD

1 a. Author/Editor: Mark Abashian/Fritx Seiler 2. a. Project Number: 301302.09.02.02
. Reviewer: Doasid E. Shaw
c. Date: 30491 -b. Page7of 22

k X Report Title: EATF Final W Altepiitives Task Farce, Yol. Il (Draft, Jan. 1991)
4. Approval for Report lasuance ate: 7/2-5/ ?/

b. Where Lacated ¢. Comments/Corvections

Sa M\NE

M I-ES
3
i

M L-ES
35

RA:Shaw Comen

Relative 10 the issue of ranking and uncertainiies, the uncenaintics are considered (o
provide & move conclusive ranking of aliernatives and location options so that clearly
defined differences can be found. s ranking a primary issue associated with the risk
sssessmend? IF the risk analysis were to be used solcly as the basis for decision making
it would be. However, when the risk analysis results represent one of other issues
associsted with decision making, does a ranking based solely on risk have meaning (0
the ovenall objective. The nanking of primary conoem is the ranking of location options
and treatment alicrualives in view of all constraining parameiers including effeclivencss
in solviag gas gencration and human intrusion problems, techaical feasibility eic.

in the paragraph on Risks in Post-Clogure 0 Human Intrusion, a scnience states, “The
reduction (actors for the public risk by inhalstion are the same as those of the drill
crew for all scenarios.” Considering that the drill crew is in the immediate vicinity of
she borehole and could inhale volatiles contained in drill cutings, while the public
would presumably be further away from the borehole where doscs would be less duc
10 air dispersion, this assumption seems questionable. It is recognized that any
assumptions regarding the circumstances surrounding the actions of peopic 5000 years
in the future is speculation, but if the scenarios are 10 be evaluated, the assumptions
should be a3 realistic as possible. I is probably conservative 1o assume the public
roduction factors arc the same as the drill crew, but the conservatism should be cited
a8 the basis for the assumplion. '

d. Disposition

Ranking of alternatives is outside the scope of
this effort, as such rankings require the subjeclive
assignments of wejghiing factors for nisk, cost,
schedule, etc.

This is an "absolute risk” argument. Equatons
(E.1.1)and (E.1.2) show thas statement is correct,
nol conservalive. Sec page 1-147.

Cogren



DOCUMENT REVIEW COMMENT BOARD

1 a. Author/Editor: Mark Abashian/Fritz Seiler 2. a. Project Number: 301302.09.02.02
b. Reviewer: Douald E. Shaw
c. Date: 30491 b. Pagesof22

3. Report Thie: EATF Final m&gh?A (atives Task Force, Yol. U (raft, Jan. 1991)
Py wr«mm_gﬂ/‘l nm:7/2-/ 7/

b. Where Lacated

SaMNE

N I-ES
38
1

B IES
k_ |
3

B 1ES
39
2

M I-ES
41

Lo

¢. Comments/Corvections

The semtence in this paragraph that states, “Ii is prudent 10 discard some small risks
because a larger risk of the same exposure is alrcady being considered.” If the weighis
reflecting the porceptions of both risks are the same, the smaller rigsk can be neglecied
bocause it docs mot add maything of significance. However, "prudent” is probably not
the right word 10 describe neglecting the smaller risk. If the weighus reflecting the
perceptions are not the same and the weighting of the smaller risk compensaics for the
larges, meglocting the smaller may not be reasonable evea though they both arise from
the same scenario. The example of cancer and geactic damage may not be a good one
because genctic damage may be perceived 10 be 8 much greater risk.

In the first semicace of the last paragraph, insert “changes resulting from treatment”
afier the word “volume.”

The reference 10 Table 4-1 should be changod o0 “Table 4.2-1." Also, in Tabc 4.2-1,
the left hand columa could include the list of aggregaiod risks from page 1-ES-38.

How dependent are the results on the weighting factors given in Table 5-17 Could
some semsilivity study be done to determine this? If the results change significaniy
relstive 10 each other with changes in these weighting factors, the resulis just reflect
the weighting faciors. Since the all the risks associaed with trestments generally all
increase relative 10 the baseline, the chance is that while the augmented risk reduction
indices would change with a change in weighting functions, their relative values would
resnain sbout the same.

d. Disposition

i agree. The word "prudent” has been substituted
by “capedient” and some further comments

(Sectir 4.3.1, firsi paragraph). See page 1-38.

———"

Done. Sec page 1-39. oA

Table reference fhanged to "Table 14-1." See
page 141, .
No room and, | think, no real need.

This is comect, but there is a seasitivily (0 the
relative weights assigned 1o the componens, The
sensitivity is that assigned here o the decision
maker's weights,

—— e



POCUMENT REVIEW COMMENT BOARD

f s Author/Editor: Mark Abashisa/Fritx Seiler 2. 8. Project Number: 301302.09.02.02
b. Reviewer: Domald E. Shaw

c. Date: 30491 b. Page9of 22
3 Report Title: EATF Final &..'WW Foroe/ol. {Draft, Jan. 1991)
4. Approval for Report ate: 7/ 2/ %/
SaMNE b Where Located ¢. Comments/Corrections ' - d. Dispasition
N I-ES A problem with the method of aggregating risks is that it incorporates both voluntary Not aggregated across voluntary and involuntary
41 and involuniary components in the same aggregated risk. The importance of this is that risks. ,Thus no masking. See Anachment G.
4 weighting (actors for voluniary and involuniary risk componenis may vary considerably. ﬁé
For example the weighting facior for & wuck driver hauling TRUPACT containers
* gesting cancer could be considerably less than the weighting factor for the public

getting cancer from transport of wasies because in the case of the driver the risk is
voluniary while it is isvoluntary for the public. Aggregating both of these under the
risk cancer masks the voluniary/finvoluntary nature of the risks.

M I-ES The first senience al the op of the page says that “absoluic and relative weights are C%wd. See page 1-44.
42 given in Table 5-1." There is only one weight given in Table 5.1 and it is labelfed
) Normalized Weight. ‘ . -_
E 1-ES Table 5-2 could be begter portrayed in matrix form with alicmative numbers and bricf Done,, Sec Figure 1.5-1 on page 1-47.
43 descriptions across the top and location options with brief descriptions along the left
1 side (o vice verss). The mathematical symbols should be avoided if possiblc. -

A Shaw Comm



DOCUMENT REVIEW COMMENT BOARD

1 a. Author/Editor: Mark Abashiaw/Fritx Seiler 2, a. Project Number: 301302.09.02.02
b. Reviewer: Donaid E. Shaw

c. Date: 30491 b. Pagelo orzz
3. Report Title: EATF Flaal tives Task Force, (Drafy, Jan. 1991)
4.  Approval for Report Date: 7 2'{/
SaMNNE b Where Located ¢. Commenis/Corrections '
M I-ES While a formal indifference analysis indicatcs that only 12 of the possible 120

43
2

Jun. Shaw Conun

combiaations show coafirmed indifference (inability o distinguish between two risk
sugmontation indices as being significantly different) an engineering view of the resulis
would indicate that all of the valucs are essentially the same. A problem with the
numerical aspects of the analysis is that input for things like uncertaintics in risk
roduction factors as well as the factors themselves are eniered with one significant
figure accuracy and regulis are produced 1o three significant figures. While this is donc
repestedly 1oday because of computers, an old professor once engraved it in our beains
forever that you cannot have more significant figurcs in the output than you have in the
input. If this is used, most of the valucs in Table 5-2 become | while maybe three
could be 2 if the ervor is additive. While that professor has long since passod away,
thore is an issue here.  How can precision be manufacuwed, and while the wends
amang the valucs generally agroe with what would be expecied, is the input sufficicnily
well definod 10 support a procise analysis? Or, could it equally be concluded that to
the lcvel of precision in the input, these is really no significant difference in risk among
the various aliematives and location options? (All of the input was not checked (o sec
with what precision it is known, but when it comes 10 the really global issues
associated with a risk analysis ¥ is doubiful that more than |1 significant figure accuracy
is available.)

4. Disposition

All esror calculations are done correcly and there
is no fabrication of false accwacy. Omly one
digit more than justified is carried throughout 10
avoid rounding problems. In the final results the
emor determines the aumber of significant digits

of ﬂlﬂﬂt Sec Section 2.4.6 on page 1-27.

PRSS——————




DOCUMENT REVIEW COMMENT BOARD

1 a. Author/Editor: Mark Abashian/Fritz Seiler 2. a. Project Number: 301302.09.02.02
b. Reviewer: Donaid E, Shaw
c. Dake: 30491 b. Page uouz

3.  Repert Tithe: EATF Final
4. Approval for Report

5a M\NE b. Where Located ¢. Comments/Corrections
N I-ES In plotting the probability distributions, diffcrent line styles should be used (recognizing
46 that there ace a groat susmber of lines) 1o distinguish between the different distributions.
i Particularly where the disiributions are plotied as negative valucs Figure 5-1 gives the
. wmquymnwfmmMancm
dip below the line st 3 saiCUIAROOE ALF TONE COITes
M 1-ES in the first dot under the first paragraph, lzvcllllﬂmldbelzvelllmhemfmmmn
47 o Table 5-3 has boom imscrpresod corvectly.
|
ATTACHMENT B
B 1B Attachment B is 30 mathematical and cssentially not tied (o any specifics of the risk
1 assessment, it scems that it should perhaps be pushed farther back in the document
1 after those attachments that give models and data relative 10 the risk asscssment. While
providing the requisiic background, Auachment B, is not neccssary for readers
comcerned primarily with modeling and results.
E I-B Is Eq. B.2.3 commect? It is the same as B.2.2 and the range of subscripis is shown as
2 from 1 w0 | while the text staies 1 10 J.
4

A Shew Comen

Elgheered Alte tivu Task Force, /I n!t. Jan. 1991)

d. Disposition

Comments on Figure 1-5-1 w0 avoid this
misunderstanding. {/Z_

Corrected. See page 1-50. b‘é

The presentation is disaggregaicd  enough.
Auachment B is not background infoghation; it
is the crux of the whole method.

No, wrong copy of equation. Corected. Sex
page 1-65, o—z,

R
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Sa MNE

EIB
11
2

M 1-B-
12
k]

MiB
12

MI-B
14

E I-B
17

b. Where Located ¢. Comments/Corrections :

In the sext, a utility, capital theta k is mentioned, but it does not show up in Eq. B.3.11.
While i cas be deduced, it might be lcss confusing w define iL

Reference is made 40 Eq. B.5. There is no B.5 and it appears the reference should be
B2S. Also laer in the paragraph is 8 reference to Eq. B.7 which should be B2.7.
This problem occuss throughout Attachment B. Where found it is noted, but the
oquation referonces should be checked relative 10 the equation numbers.

in the first senience chere is a reference o Appendix C.1, Aggregation of Risk
Components. There is no Appendix C. There is an Anachment C and Section C.1, but
C.1 deals with propegation of ermors and the desivation of the algebraic form of Eq.
B.3.13. Section C.2 sppeacs 10 deal with aggregation, and the derivation appears 1o be
gives in Section C.2.1.1. This should be checked and comected. Later in the same
pacagraph Eq. B8 should be B.2.8.

There is a reference 1o Appendix C.1 should probably be Astachment C.2.

‘There is a typo. Eq. B.27 should be B.2.7.

d. Disposition

UisUgnot © ;. Sce page 1-76. &;é_

(B.2.5) (B.3.3) correcied. Sce page §-72.

p——"

%wd. Sec page 1-72.
—

Done. Sec page I-74. :‘é‘

—
Changed o B.4.2 which is the right equauon
number in the revised version. See page 1-80.



DOCUMENT REVIEW COMMENT BOARD

1 a. Author/Editor: Mark Abashiaw/Fritz Seiler 2. a. Project Number: 301302.09.02.02
b. Reviewer: Donmald E. Shaw

c. Date: 30491 b Pageldof22

3. Report Title: EATF Fiasl En ed m'l‘n.sk Force {Draft, Jan. 1991)

4, Approval for Report Iasuance Dau. / 7

5a MNE b. Where Located ¢. Comments/Corrections

ATTACHMENT C

E IC Perhiaps Eq. C.1.2 and C.1.3 could be swilched, giving the mare general form whea the
2 X quantitstives are not independent then specializing for the case where they are
K I independent.

NIC It coudd be mentioned that underlying probabilitics of risk componcnts arc almost never

know and that some sssumed distribution is almost always used, and that the normal

3 disribution is often approached with large samples.

NIC It might be mentioned that Eq.C.1.13 is for the case where the stochastic parameicrs
4 arc indopendent.
6

N IC Table C.1-1 is referenced in this paragraph. It might be more instructive of a figure
6 showing the variation of the contribution with the ratio B,
3

ATTACHMENT D

NID It might be mentioned that using forklift accident data from similar industries is likely
3 10 be conservative because of improved safcly procedures associgied with wasic

RA Shaw Cormn

handling and resiment facilitics.

d. Dispasition

C.1.3 is more general bu ”Zan appendage bhere -
more an afterthought. &%~

The central limit theorem is not really the
here. 1L is not what we are doing here.

NPA

mt————e

Both done. See page 1-94. ;é

True ai the beginning, but after a few yeans?
Since forklift incidences are given as a rough
esumate only (1% of occupavonal accudeats). |
did not consider it appropriate 10 introduce swch
a redm%lor. With beuer daka, yes, |
would,
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b. Where Lacated ¢. Comments/Correclions

Sa M\NE

MI-D
3
3

MI1D

MID

Aevcoom

Neglocting accidents in waste handling and treatment facilitics is probably not a good
idea simply because it amaousts 10 neglecting a risk associsied with the objective of the
study which is 10 evaluaie relative risks associased with reatment. Since specific forms
of some treatments sxe not known and the form of the plants are not known, there is
probably ao basis for thinking that they would be any more or less prone 10 accidents
than other processing plants. Could an approach similar (o tha for forklifis have been
used in which accidest daia from chemical processing plants could be cited as 0
probabilitics. Such a citation could provide additional justification for neglecting
accidents in treatment facilitics.

The satement that “Such risks do not fall undes the scope of evaluating overall changes
in risks due 0 weatment of the wasies” relative 0 dicsel exhaust is confusing. If
weaiment prooesses have greaier needs for diesel powered transporters than the bascline
condition, the risk should increase in proportion W the different amount of anticipated
use. Thus the risk reduction factor wouid be icss than 1 and could vary among the

Why aot consider the risks mentioned? Are they sufficienty small o be neglecied?
Or are they & washout that would enser all aliematives including the bascline 10 the
same degree? Some justification should be provided refatve to the expecied effect on
the resulis of neglecting events.

d. Disposition

Specific radiation accidents are imponant for
credibility but yield small risks due 1w H&S

restriclions.  Evaluating is far beyond the
scope of this study.

—

Nonsense duc 10 & mixup ol several garbled
suements. See third paragraph of Section D1 .4
on pages [-101 and 1-102.

RS

Not treated in FSEIS or FSAR. '—é—
Jhhinal
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3. Report Title: EATF Final
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MI-D
10
3l

MI-D
12

MI-D

RA Shaw.Comm

Date: 7, é"//C;/

¢. Comments/Corvections

Taking the systematic error equal 10 the random error was arbitrary,  If nothing is
known aboul sysiematic emmors, it's probably as good an assumption as anything else.
How scusitive are resulls 0 assumptions such ag this? Was a similar approach used
clsewhere relative 0 sysiematic errors? The reason of differences beiween the
weatmend facilitics as 8 basis for systematic ervors relative (0 increased manpower nocds
would also apply 1o other issues. This is an cxample of level of precision in input vs.

level of precision in output.

The assumgnion that the population exposure around a treatment facility is the same as
around WIPP probably biascs the resulis toward WIPP or western treatment sites
because it seems that larger populations would be expected at castern treaamend sites.

In the last sentence of the last paragraph, a strain rase of 0.1040.03 is assumed for
creating the perforation. Is there a reference for that value, it seems predly specific,
particularty the 0.03 emor, for just an assumption. If there is no reference, how
seasilive arc the resulis 1o this assumption?

Line spacing changed from single 10 space and & half at this poinL

In Eq.D.3.32, there is a onc plus epsilon on the sight side with epsilon defined as 2
small fraction. In Table D.3-7 the value given is 140 or epsilon is 0. This should be
checked as 1o which is correct If epsilon is zero it should be stated afier the definition
of cpsilon as 0 why it is zero.

he El;heeg Aliernatives Task Force, VaJ. I (Draft, Jan. 1991-)

d. Disposition

Manpower s a very important quantity,
Therclore, an effort was made here 1w include
cffects of a syssematic emror.  Effort to do tha
evczwhcle is beyond time and money lumits.

-

Resuling in permitting restrictions, assumed 10
pull it down 0 similar values, (4

The sensitive quantity in equations (D.3.20) is
y 2 not €. Reference given. The sensitivity for
€ is taken into account by the error propagation
cakculation. The emmors should be large enpugh
involving O and 0.2 a1 the 2% level.

ol

—_—

€ = 0 due 10 model assumpuon,  Insencd

scnm(}xx that eilect. Soc page 1-i24.

—
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3. Report Title: EATF mﬂ Force, V. nn. Jan. 1991)
4.  Approval for Report Zﬁ/
SaMNE b Wlere Lecated ¢. Comments/Corvections d. Disposition
MI-D The reference 10 Bq. 3.14 should probably be B.3.14. Also Egq, B. 3.34 gives valum of Typing grror; corected. See page 1-124.
26 1/04 while Table D.3.7 shows 14+0.3 for these values. '
2
MID There is & typo in the last line of the first paragraph. “shortage” should be “storage”. Correcied. Sec page [-126. (4
32 —_—
1
ATTACHMENT E
) Done. Sec page l-l47.”~£
MI-E The [ sub “exp” in this paragraph should be f sub “dep”.
1
3
MIiB In the last paragraph it is argued that because of modular construction the same fraction Yes. The accident will happen in one moduke
3 of wtal persounnel is assumed 10 be exposed. Since treatment (acilitics arc essentially only, 30 the crew of that moduke only will be
k] uadefined from some treatmends, is il reasonsbie (0 assume, modulsr construction or exposed. Corre ing teat change made. Sce
not, that the same (raction of personnel would be exposed? page [-150,
E IE Swikching back and forth betwoen occupational and public risks becomes confusing. Too much potenual for typos if a change is
4 Perhaps subsection headings could be used to distinguish between the (wo. This u:zod Besides, we follow FSELS scenanos.
3l comment applies throughout Atachment E. o
M I-E It is sisied that ratios are the same for occupational and public risks. This is confusing. They are. See equations (E.1.1) and (E.1.2) on
11 1t the exposure is underground, how is the public exposed? It would socm that the only page 1-147. aﬂ.
2 risk component would be worker exposure in the underground environment. —

RA lehnr Comm
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SaMNE b Where Located €. Comments/Corrections
MI-B The first sessence of this paragraph beginning with "As long as the last three ..." should

18
4

E IE

73

MILE

RA:Shaw Cowens

be extended with “for each treatment” afier the word “same” which is at the end of the
sonience as writien, Otherwise it reads as if the public and occupational risk reduction
factors are the same which does pot follow from the assumption that the factors are
indepeadeat of cessment.

There is something wrong with the last line of this paragraph.

An explanation that treatment alicmatives affoct the number of truck miles mavelled
because of volume changes resulting from weatment as the basis for the expression in
Eq. B.6.1 would be helpful. Au first, it would appear that the risk of a traffic faality
would be independent of treatment because an accident would not be dependent on
what the truck was hauling.

Does the term L sub "s”, the distance between stops include stops st traffic signals?

It would scem that the exposure for vehicles travelling in the opposite direction would
involve some time while the vehicle is in the proximity of the TRUPACT truck, and
that the duration would depend on the speed of the vehicle, the spoed of the TRUPACT
truck, and an exposure distance. There does not scem 10 be a duration or speed of
other vehicles in the List of parameters.

d. Dispaosition
See resofulion to preceding comment.
Last sentence deleted, o%j

Donc. Sec page 1-213.

—_—

No, L is a distance, stops affect time. ‘,{

Given by RADTRAN scenarios w which we are

—_—an
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e e e S s s i for o

SaMNE b. Where Located 7 ¢. Commentw/Corrections '
MI-E In the last line of this paragraph should the reference be 0 Eq. E6.4 or E.6.14?
m .
1
MILE For vehicles tavelling in the same direction the maximum exposure would occur
9 during overtaking, passing, and leaving the truck behind with an cavelope around the
1 ‘truck during which exposure would occur. The length of that eavelope would seem 1o
set the durstion of the exposure. Assuming an eavelope length of 100 feet and an
incremental speed of the paasing vehicle of 10 mph (14.7 fps) it would require about
6.8 soconds 10 overtake, pass, and leave the exposure zone. What is the basis for the
2 seconds given in the list of symbols?
E IE 1s there something missing before the start of the last paragraph? From the last line
106 of the preceding peragraph it appears that an expression is missing.
3
E LB Just before the lazt line on the page, it appears thal an equation is missing based on the
110 last kine of the previous paragmph eading in “given by.”
k]
MIE The assumption relative 10 public exposure from drill cumings being cssentially zero
19 sccins appropriaie, but in carlier discussions in the Executive Summary it appeared that
6 the two were considered (0 be the same.

o Shaw Conwn

It has been comecied 1o E.6.14. aﬁ

d. Disposition

Again, a RADTRAN scenario.

e

Orphaned ecquation (WordPerfect 5.}

idiosyncrasy).

This has been comected. o7Z.

e

Same as above. U'L

The nsk reduc
are minule.

e

Lfo'x:lors are the same, the nsks

——r
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SaMNE b Where Located ¢. Comments/Corvections ' d. Disposition

ATTACHMENT F

—

-F Line spacing changed from space 10 space and a half. Comected. {—

- e

MILF If undersiood correcdly, the purpose of Section F.2.1 is 10 develop bascline risk No. The risk coeffycients are developed in
3 cocfficients 50 that risk reduction factors can be determined for the various realments, Section D4.11.
| and that this necessary because there are o associated bascline risks in the FEIS. If —_
this is the case, an introduciary paragraph 1o tha effect s the stant of Section F.2.1
would be helpful in undorstanding the remaining sections, The introduction should
discuss how she industry wide data was applied 10 the estimae of reatment bascline
risks.

RA:Shaw.Comm
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MIG
4
i
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Page 21 of 22

¢. Comments/Corvections'

Eqs G.1.2 and G.1.3 highlight a problem relative 10 weights in aggregation of risks into
supercomponeats thal was troublesome where it was discussed in Auachment C,
Weighting by the relative contribution 10 the wotal risk docs not treat perceptions of
risk. While using the law of diminishing marginal utility in the sense that a small
additional componeat of risk causes a small additional disutility, the issues of voluntary
va. involuntary risks is not considered. In the ransportation supercomponent, the risk
of traflic imalitics oveswhelms the other risks of cancers causod by radiation exposure
W0 the point that the latier two can be casentially dropped. However, maffic fatalities
occur with or without hauling TRU nuclear wasic and whea a person gets in s car and
goes out on the highway, he voluntarnily assumes the risk of iraffic fatalities that could
result from truck accidents bocause of the perceivod benelis of his travel. On the other
hand, most drivers on the road would not voluntarily assume the risk of cancers due
10 radistion exposure. Thus, in this case the largest component is voluntary risk and
the two small components arc involuntary. Consequently, the smali components may
have far, {ar gresier disutility than the iasgeat component. By weighting traffic impact
faalitics the beaviest, the effect is 10 say that the risk associsied with the various
alicrnatives is merely due 10 the presence of more trucks on the road and the same risk
could be obtained if it were newsprint being transported in the same quantitics over the
same distances. This would seem 10 produce a totally different reaction in the publics
acceptance of the risk compared (10 cancers caused by radiation which they did not
know they were exposed io0.

The heavy weighting of risk components on impact injuries does not include
consideration of voluntary vs. involuntary risks. Sec¢ comment on transportation
fatalitics. This supescompanent also wums oul 10 be simply & measure of the effect of
more trucks on the road regardless of what they arc carrying.

d. Disposition

Perceptions of nisk componenis dicuaie the
grouping of aggregates, The actual weighting is
done scparately. Grouping here scrupulously
scparates voluntary and involuniary risks.

———— e

Toec scope includes all  short-lem 0ok
components. New Section G.4 discusses the
intiuences of transport general occupatiog and
radiation exposure. See page 1-157, -

———
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SaMNE b Where Lacaled ¢. Comments/Corrections ] d. Disposition

8 an cxample of snother probiem with aggregating risks. Since the objective of the risk lhanlhconcdlsc sseh here
1 asscssmont is W0 provide information for decision- makers relative 10 desermining

. optimum straiegics for wase treatment if nocessary because of problems with the
cuisting design, there are other factars involved in the decision beyond risk, and the
individual componenis may have an impact on decisions. For cxample if fork lift ”’fé'

accidents far outweigh general indusirisl accidents, there may be a basis for the
development of reatment alicrnatives that mitigase forklifs problems such as different
packaging and handling schemes. Understanding of risk componeats is important 1o that

MIG What are the relative contributions of the two components? This supercomponent is 1 agree bun thay isadif[emm;s%j‘:mjsis

process.
MG The absoluic weighis shown in Table G.2-1 give 56% weight to transporiation relased 56% is less than some nationally recognized
n risks which cssemtially are impact accidents that are independent of what the trucks arc experts propose. Again the new section G.4
1 canrying. Considering the voluntary aspocis of assuming risks of highway iravel, this discusses the differest contnbution. What s
weighting scems far 100 high and cssentially unrclated o0 radioactive aspects of the proposed in the comment is outside the scope of
TRU waste disposal. It scem chat a heavy weighting on non radioactive aspecls wasie this study. See Section G
weatments unfairly biascs the results agaiast treatment iechnologies. The point is that %4 w—,_‘,,__,,(
the same conclusion would be reachod i the issuc werc questions of whether 1o
manufacture shocs st & variety of facilities or st a central facility and that the shoe

manufactusing process involved some degrec of chemical carcinogenic and
non-carcinogenic risk. Could the risk augmentation indices be recakulaied using
societal weighting factors which weight supercomponents 1 and 2 with a combincd
mnduadmhwfmmmwpamnewwmumemmﬁrlmd
2 be varied over a range with curves produced for the resulis.

RA:Shew Comen ‘ )
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4. Approval for Report Issuance:

5a M\NE b. Where Located

E
E

E AS
E A

WP EATE 1991 Nutalt

Ex. Sum.
Pg. XVIl
Para. 3

Ex. Sum,
Pg. XXI1
Para. 2

Ex. Sum.
Pg. XXIl
Para. 4

Ex. Sum
Pp. XXV
Para. 2

/‘j;/ ‘ f 7 w , Date:
/// ¢. Comments/Corrections

Second sentence beginning with some seems unnecessarily vague.

“This is caused by the assume coupling between anoxic corrosion and brine inflow.” (Explain
coupling) . :

"Improvements of one order of magﬁiwde in pressure”

Shorter work of periods--does this mean payoff times? Clarify!

d. Disposition

Sentence has been reworded.  See
pege ES-i. (SC)

:

explanation has
, this section
reworded

11

i
5

[
8

per com
Shaw.
explanation of the ooupli
incl in a detailed
of processes  and
in a revised Chapter 2,
ES-viii Section 2.1,

r;g;:g
it

53
g

-

improvements are one
itude in the measure
relstive  effectiveness (MRE
See page ES-ix. (SMD)

3
i

=]
-3

;

A definition of "work-off” periods
i# provided in the lakest revision
of the report. See page ES-x.
(5C)
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E " Ex. Sum Last sentence seems unclear, "bottoms up” needs to be better defined.
Pg. XXV
Para. 2
M SN Chap. 3 Type! The units for hydraulic conductivity needs to be shifted o that column,
Pg. 39
Table
E Chap. 3 Add a glossary of acronyms.
Pg. 3-10
Para. 1
’ \/
E ! Chap. 3 First sentence.  Hydraulic conductivity is not considered in a glass. Change wording.
Pg. 3-17
Para. 3
WP EATE 1991 Nutsit
) )

d. Disposition

Sentence has been reworded for
better clarity. See page ES-x.
O

Comu&u!yiwpuudh
Intest sevision of report,

pege 3-7. (SC)

Comment cannot be incorporatod
becanse a list of acronyms

in the report. It
can be locsted immedimcly after
the Table of Contents, and is also
listed in the Table of Contents.
Sece pages xii-xiii. (SC)

Semence reworded, "It s
important (0 note that ffuid
movement within certain materials
such as glass, is due o diffusion
or...". Seepage }-17. (DV)
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M LS
M {

E

M A

WP EATY 1991 Nunall

Chap. 3
Pg. 3-17
Para. 3

App. B3
Pg. B-5
Para. B.3-1

App. B4
Pg. B-8
Para. 3

App. B6
Pg. B-11

¢. Comments/Corvections

Several questions about the hydraulic conductivities presented in this paragraph. Also
concemn about hydraulic conductivities in unsaturaied flow.

Why assume thai the brine flow stops when lithostatic rather than hydrostatic pressure is
exceeded?

Replace air gap with void space.

Show and explain 1-D transient flow equation, T am not familiar with hydraﬂk diffusivity.
e

d. Disposition

waste/backfill composite is
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4. Approval for Report Issuance:
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b. Where Located

GEN

WP EATI 1991 Nutuell

Date:
¢. Comments/Corrections

The chemical and physical processes st the proposed WIPP facility sre exceedingly complex
and involve many coupled interactions. The spproach used in this report scems both
practical and logical given the nsture of the problem. The fact that the models have not
been validated is an important consideration and should be of high priority for future work.
! have some concems about the aspects of two phase flow during gas generation with brine
intrusion and if the repository can truly maintain pressures well in excess of lithostatic. In
summary, given the complexity of the problem and the degree of required assumptions, this
Study is a reasonable approach and produced interesting resuls.

d. Disposition
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1 a. Author/Editor: Mark Abashian/Fritz Seiler

b. Reviewer: Douglas G. Brookins MW

¢, Date: 32191 b.

2, a. Project Numbey: 301302.01.06.02
Page 1 of 14
3. Report Title: EATF Final Report of the Engineered Alteraatives Task Force (Draft, Jan. 1991)

4. Approval for Report Issuance; Date:

5.8 M\N,E b. Where Located ¢. Comments/Corrections’
E Ch. 1 The sentence "All of the types of wasic are in a chemically stable....”. Add the reference
Pg. 4 that documents that this is the ¢ase. (Brookins)
Para. 2
E Ch. 1 Add reference st end of paragraph. (Brookins)
Pg. 6
Para. 2
M Ch. 1 Last sentence on page... provide detail showing that processes that can dissipate gas pressures
Pg. 7 are “slow", This is important, for if these pmoesm are rapid, then a built-in
Para. 4 depressurization mechanism exists.  (Brookins)
N Ch. 2 Give predicted range of brine inflow here. (Brookins)
Pg. 1
Bullet 4
M Ch. 2 I am not convinced that this is the critical reaction involved. (Brookins)
Pg. 4
Eqn, 2.3-1

WP.EATF.1991 .Com: Brooking

d. Disposition

The appropriate reference, NuPac
page 16. (SC)

Comment has already been
incorporated into Revision | of
the documenl. See page 1-8
(8C)

The sentence has been reworded
o read, "As shown Jater
Section 4.0, these processes are
siow relative to the .. .". Sec
pages 1-9 10 1-10. (SC)

No absolute range bhas been
established. (SMD)

Other reactions will be provided
in the final version of the rcpon.
{(SMD)
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b. Reviewer: Douglas G. Brookins . A
¢. Date: 2191 b. Page 2 of 14

3. Report Title: EATF Final Report of the Engineered Alternatives Task Force (Draft, Jan. 1991)

4, Approval for Report Issuance: Date:

Sa M\NE b. Where Located ¢. Comments/Corrections
N Ch, 2 Give range of Salado Formation permeabilities as well as aversge. (Brookins)
Pg. 7 .
Para. 3,
secon
bullet
M Ch. 2 This nceds a reference; some data (i.e. agon) argues for advection of gas by the Salado.
Pg. 8 (Brookins)
Pana. 1, first
senience  on
page
M Ch. 3 This is a very confusing sentence: . solubility...investigated.. lack of...data.” 1f investigated,
Pg. 1 aren’t there limits on data that can be used? (Brookins)
Para. 5, last '
sentence  On
page

WP.EATF.1991:Com-Brookiins

} )

d. Disposition

Text modified 0 reflect range of
1x 10%m*to I x 10"m! with an
expecicd  permeability  of
34 x 10" (Rechard, & al., PA-9,
1990). See page 2-9. (SMD)

The threshold pressure is so large
that advection inio the Salado
Formation may be ruled out for
mny gas. Sce  Section 2.1,
(SMD)

Sentence reworded s,
“Investigations in radionuclide
solubility (Rai ct al., 198); Felmy
ct al., 1989; Maricua ¢ al., 1989)
have shown variabilities of six
orders of magnilude. The EATF
has therefore assumed a value of
1 x 10* molar Tlor all
radionuclide solubilities (Marietta
et ab, 1989)." Sec page 3-1.
(V)
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2. 2. Project Number: 301302.01.06.02

b. Reviewer: Douglas G. Brookins

c. Date: ¥V21M1

b. Page 3 of 14

3. Report Title: EATF Final Report of the Engineered Alternatives Task Force (Drafy, Jan. 1991)

4. Approval for Report Issuance:

5a M\NE b. Where Located

N

N Ch. 4
Pg. 1
Para. 2 (last
sentence  of

page)

WP-EATF.1991:Com-Brooking

Date:

¢. Comments/Corrections

Add rcference for this section. (Brookins)

Assumption needs justification (i.c., 50% void filling). (Brookins)

Assumption of contaminated liquid swabilized by cementation needs verification. (Brookins)

This assumption is contradictory o earlier assumplions (RE gas generation, C 2). (Brookins)

d. Disposition

Reference is  (Buicher,
See page 1-12. (DV)

1990h).

The following has been added ©
footnote (4), "This assumption
resulls from uncerainties in
backfill emplacement
methodology and the use of slip-
sheets between layers of drums.”

Sece Table 3-1, page 3-3. (DV)

Sentence changed to read, "The
contamunated liquid is
concentrated and then solidified
by cementation (Alen et al,
1982." See page 3-8. (DV)

This sentence has been deleted.
{SMD)
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b. Reviewer: Douglas G. Brookins
c. Date: ¥iim1 b.

2, a. Project Number: 301302.01.06.02
Page 4 of 14

3. Report Title: EATF Final Report of the Engineered Alternatives Task Force (Draft, Jan. 1991)

4. Approval for Report Issuamce: Date:
5a MNE b. Where Located ¢. Comments/Corrections
M Ch. 4 This entire discussion of fracturing is weak and needs to be strengthened. The reader is left
Pg. 2 in the dark. Data from fracture distributions, exc., during mining and other operations should
Para. 2 be available. (Brookins)
through
pg. 4
para. §
N Ch. 4 What is justification for using maximum H, generation rate? (Brookins)
Pg. 3
Para. 3 last
sentence

WP.EATF.1991:Com-Broaking

) )

4. Disposition

The prediction of fracwring and
subscquent propagalion is a
complex issue which is being
investigated by SNL (DOE/WIPP
89011 WIPP Test Phase Plan:
Performance Asscssment
Document). This has been siated
in the icxt.  Sec page 4-2.
{SMD)

A maximum H, generation rale
based on a SNL number is
assumed il sufficient brine is
available 0 maintain  this
gencration rate; otherwise the
reaction rate is scaled dowm n
the Design Analysis Model.
(SMD)
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1 a. Author/Editor; Mark Abashian/Fritz Seiler 2. a. Project Number: 301302.01.06.02
b. Reviewer: Douglas G. Brookins ‘
¢. Date: 32191 b. Page 5 of 14

3. Report Title: EATF Final Report of ibe Engineered Altermatives Task Force (Draft, Jan. 1991)

4. Approval for Report Issuamce: Date:

5a M\NE b. Where Located ¢. Comments/Corrections:

N Ch. 4 "...pressurizing smaller void volume...". Is advection by backfill and other surroundings in
Pg. 7 this assumption? Not clear. (Brookins)
Para, 5 last
sentence

N Ch. 4 Have the anhydrite beds been tested for gas behavior (i.e., argon, radon, eic.)? This would
Pg. 11 be useful information. (Brookins)
Para. 5

N Ch. 6 [ think there are studies on behavior of cementiferous materials in evaporite environments...
Pg. 8 -references? (Brookins)
Para, 6 last
sentence

WP EATF.1991:Com-Hrooking

d. Disposition

The wvoid volume within the
waste/backfill composite s
assumed (o be available for gases
to occupy. This void volume
will be less for the case of a
vented repository than for the
baseline case since venting will
permit  higher creep closure and
subsequent roduction in this void
space, since the fluid pressure
docs not build up during the first
100 years. Text has been revised
accordingly. Sec page 4.8,
(SMD)

No gas behavior test data is
cumrently available, but tesling is
underway. (SMD)

We are looking for references,
though the statement in the text
is a result of the Cement Pancl.
(DV)
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c. Date: 3/2191 b.

3. Report Title: EATF Final Report of the Engineered Alternatives Task Force (Draft, Jan. 1991)

Page 6 of 14

4. Approval for Report Issuance; Date:

S5a MNE b. Where Located ¢. Comments/Corrections .

M Ch.6
Pg. 9
Para. 1
entire pp.

Potential for increasing handler/operator exposure is increased in shredding; this should be
mentioned. (Brookins)

M Ch. 6
Pg. 27
Para. 4
entire pp.

A statement on the relative risk of the various scenmarios with those from other types of
wasle treatment would be appropriate here.  (Brookins)

N Ch. 6
Pg. 29
Paras, 2
entire pp.

Comparc 0 non-TRU waste shipments would be helpfuf here. (Brookins)

What is basis for EID interpretation of RCRA? Factual information (if so, should be
documented) or guesswork? (Brookins)

N. Ch. 6
Pg. 37
Para. 1 last
sentence

N Ch. 7
Pg. 4
Para. 2.3
entire pps.

i suggest canoon-like figures (o illusirate the text for these paragraphs. (Brookins)

WP-EATF.199) :Com-Brocking

)

d. Disposition

This is mentioned in
Section 6.3.7, "All components of
the ovenll risk that involve the
actual treatment of the wasies
lead 0 addidonal injurics and
fatalities.” (DV)

Outside the scope of this work.
(80)

Outside the scope_of this work,
(8C)

The 'reference for this information
is Paul Drez of IT Corporation,
(DV)

Commem noted; we will ry
find appropriate renderings of the
processes. (DV)
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b. Reviewer: Douglas G. Brookins

¢. Date: 32191

b. Page 7 of 14

3. Report Title: EATF Final Report of the Engincered Alternatives Task Force (Draft, Jan. 1991)

4. Approval for Report Issuawnce:

Sa M\NE

N Ch. 8
Pg. 1
Para. 4
gencral

M Ch. 8
Pg. 3
Para. i
general

M Ch. 10
entire
chapler
- (references)

N Ch. B
Pg. 29
Para. 5
(B.13)

WP.EATF.199) :Com-Brocking

b. Where Located

¢. Comments/Corrections

If gas-sorbing backfill is used, gas pressure might not build up f(v). (Brookins)

Yes, climination of Fe containers gready reduces the already small amounts of gas that
might be generated, yet this would involve additional handling and exposure and extreme
cost. Not a well thought through altemmative. (Brookins)

References are incomplete in many cases and inappropriate, All personal communications
should be so listed in the text and not included in the references.  All legitimate references
must have enact tide, cxact pagination, exact and complcic location materials, elc.
{Brookins)

1 suggesi some i:ommenlary on other reactions that may be likely that could depressurize the
system, (Brookins)

d. Disposition

Comment noted, though gas
sorbing  backfill is a scpanac
aliermative.  The paragraph is
limited to0 minimization of space
around the waste, (DV)

Disagree. Relative 10 the cost of
not opening WIPP or other waste
treatment  altemnatives, container
cost is cheap. Addition
exposures will result as with any
other treaiment aliemative. (DV)

The format followed in the report
for personal communication
references i3 the standard IT
format. Efforts are underway lo
make references as complele as
possible. (SC)

Other reactions that may be likely
will be included in the fnal
version of the report.  (SMD)
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Page 8 of 14
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4. Approval for Report Issuance:

5a M\NE b. Where Located

M

K1Y))
lence

Pg. 1
Reactions
E-1,2,3

M Ch. F
Pg. 4
bullet three;
assumplions

WP.EATF.1991:Com-Bronk ins

)

Date:
¢. Commenis/Corrections .

Why is instantaneous dissolwion of radionuclides in brine assumed? This needs verification
and precise referencing, or a good explanation, (Brookins)

These assumptions need precise documentation! Of the assumptions listed, I agree with the
last one (.far-field pressure..remaing constant) but not necessarily with the others.
(Brookins)

The pH of many attacked cemems is above 10, hence C0,, not HCO, may be the product.
Reaction of the calciferous maierials with other materials present (i.c., bentonite) should also
be considered. (Brookins) ‘

I do not agree that assumptions have been adequately described... and justified. (Brookins)

d. Disposition

Leachability of the waste forms is
difficult to quantify at this time,
SNL has not yet sttempted 10 do
this for PA and are assuming an
infinite feach rate, ic.,
instantancous dissolution (Rechard
et al., 1990, p 111-19), (SMD)

A more detailed discussion of the
sssumptions will be provided n
the final version of the repont
(SMD)

While other reactions and
products can be produced, there
is insufficient data to justify those
reactions. The effect of
portlandite reactions on peak
index pressures is a negligible
phenomena. The use of bentonite
was not considered in  the
altematives, (SMD)

A more detailed discussion of
assumptions and their justification
will be provided in the final
version of the report. (SMD)
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Sa M\N.E b. Where Located ¢. Comments/Corvections .

N Ch. G !manmmdaomediscussimoflhemkofﬂ,Sctuahﬂwmpa’l:i.e..eiﬂmrefnlcits
Pg. 3 importance/role carly on or include proper discussion of it. (Brookins)
Para, 4
(Microbial
activity)

N ChG Salt swored & the swface at WIPP has a recrystallized salt srmor on it would it be possible
Pg. 7 to re-create this kind of atmor on the outer pant of salt used as backfill? (Brookins)
Para. 2
generic
comment

N Ch. 1-D Give reference for justification of sludge proportion. (Brookins)

Pg. 2
Pam. 3 (all)

N Ch. 1-D It would be useful to provide an estimate of the non-radiological health effects. (Brookins)
Pg. 3
Para. 35
(generic
comment)

WP.EATF.1991:Com-Brooking

d. Disposition

A brief note sbout the role of
HS has been added in the
revised Chapter 2. Sec page 2-3.
(sC)

Recrystallized salt ammor requires
the addition of water to the
backfill. Addition of water
underground is not  advised.
(MSA)

Given, Veuer, 1990 (page 1-100).
(¥S)

Too complex 1o explain here.
(Fs)
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3. Report Title: EATF Final Report of the Engineered Alternatives Task Force (Draft, Jas. 1991)

4. Approval for Report [ssuance:

S5a M\NE b. Where Located

N Ch. 1-D
Pg- 5
Para. 5 (RE:
chemical
wasies...)

E Ch. 1-D
Pg. 18
Para. 4

M Ch. }-E
Pg. 2
Para, 5 Re
comment on
linear

hypothesis

N Ch. I-E
Pg. 14
Para. 2
...density...
s ¢ | f
adsorption...

E Ch. 1-E

Pg. 82
Pam. 1

WPEAT" ‘31 Com-Hrodkins

Date:

¢. Comments/Corrections '

Some VOCs may be partially encapsulsted in solids and released only when shredded, thus
the assumption made here may not be jotally valid. (Brookins)

Provide daw for Bennet of al. (Brookins)

Many studics (i.c., NAS-NRC) argue convincingly that a quadratic, not lincar, relationship
holds for dose-health cffect for radiation. Further, threshold must be considered. Further,
hormesis must be considered. These possibilities, even if blaiamly ignored for the purposes
of this document, must be mentioned o the reader. (Brookins)

A reference 1o document the assumptions made here is necded. (Brookins)

Provide reference wheree indicated. (Brookins)

d. Disposition

Added sentence in [0.2.2.3, page
1-103. (FS)

Done. Scc page 1-116. (FS)

Ounly BEIR 11, [V and V used
by FSEIS and this study. (FS)

-

Done by explanation, Sce page
I-158. (FS)

Dane. (FS)



1 ». Author/Editor: Mark Abashian/Fritz Seiler
b. Reviewer: Douglas G. Brookins

c. Date: 32191

DOCUMENT REVIEW COMMENT BOARD

2. a. Project Number: 301302.01.06.02
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4. Approval for Report Issuance:

52 M,NE

EM

b. Where Located

Ch. 1.E
Pg. 107
Para. 2 --
e arly
effect...

Ch. 1-E
Pg. 108
Para. |
...CANCeEr...eIC

Ch. 1-E
Pg. 119
Para. 2
...wind
crosion,..

Ch. I-F
Pg. 8

WPEATF.1991:Com-Brooking

Date;

¢. Comments/Corrections

I am hard pressed w belicve TRU wasies could be released in point-source quantitics to
cause radiation sickness! (Brookins)

Even if the linear hypothesis is used, then in all faimess, a relative risk chant showing the
samec calculation for workers, others exposed 0 madiation from coal (mining, processing,
transport, disposal) snd from ecarth excavation operations where Th, U are sbove background
is needed so that the reader of this document can put the TRU releases into proper
perspective. (Brookins)

Comparative figures for fly ash, cement wastes, uranium mill wilings, other mine wastes,

coal piles and coal wastes are, again, needed 10 accurately inform the reader of the relative
TRU risks involved, (Brookins)

Section on discussion of Table F.2-2 is missing (Brookins)

d. Disposition’

So am Il Yet the neutrons and
gammas could - just barcly,
(64.2.1, first paragraph). Sec
page 1-241. (FS)

Absolute risks arc for the FSEIS
W discuss. Our scope is mose
narrow. (FS)

-

Same as above. (FS)

Inserted. See page 1-281. (FS)
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b. Reviewer: Douglas G. Brookins ;
c. Date: 32191 b. Page 12 of 14

3. Report Title: EATF Final Report of the Engineered Alternatives Task Force (Draft, Jan. 1991)

4. Approval for Report Issuance: Date:
5a MNE b. Where Located ¢, Comments/Corrections , d. Disposition
N GEN The mathematical treatment scems rigorous and complete.  The numerous assumplions made [t is not!  See discussion in

throughout, however, may range from those that are strong o those that arc weak. It is not  Section 52.3, page 1-49. (FS)
always clear, even with discussion of ermmors, how the weighing of all parameters is carried
out and, further, if the conservative approach used throughout is neccssary.

N GEN This document is, I think, iniended to address high- 10 low-probability types of scenarios or - Comment appreciated.
incidents in which public health and environment can be impacied by TRU handling,
transport and disposal. For the most part this objective is reached.

N GEN However, in order 10 put this document and its appendices into proper perspective, it is  Qutside the scope. (FS)
necessary 10 provide a ranking of relative risk for similar types of operitions more familiar
10 the lay public. For example: risk of TRU transporied wastes vs. transport of coal,
chemical wastes, gasoline-other flammabies, e(c.; release madiation to the environment (on site
workers to away from sike) from coal processing, buming, disposal of wastes; cement
production; comparison of TRU payload to arsenic, sclenium, cadmium, lcad, mercury from
numerous operations (all with higher interaction potential to the public) such as coal, carth
cxcavalion, mining, processing, and so on.

N GEN Further, would the scenarios presented in this repost result in greater or less risk if applied  Would be fun, but outside scope.
10 handling of chemicals? of coal? of petroliferous materials? of non-U mine wastes? and so  (FS)
on. In order for the public to get a true feel for the relative risk of TRU disposal at WIPP,
a few of these scenarios should be run through for comparative purposes.

WP.EATF.1991 :Com-Brocking

) ) )
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4. Approvsal for Report Issuance: Date:
5a M\NE b. Where Located ¢, Comments/Corrections '
N GEN No discussion is provided on background madimion and studics of arcas of high (i.c., Minas

Gernis, Brazil, Kerala, India) or normal-slightly clevated background radistion (i.e. China)
areas. A comparison of worst case release of TRU radiaton to increase in total US
background radiation due (0 coal transpori-process-buming and commentary on normal US
background radistion fluctuations is highly recommended. Comparison with indoor radon
risk is necessary, also.

N GEN  Even though the calculated probabilities for many of the scenarios are low, the text does not
always emphasize this fact; hence the reader may be falsely concemed about low-probability
incidents.

N GEN Some in-depth discussion of applicability of the linear hypothesis to radiation releases is a

must. Without such a discussion, the report is severcly weakened.

WP EATF.1991:Com-Broak ine

d. Disposition

Same as above, (FS)

I tried 10 address that in many
places. (FS)

As far as needed, sce
Section 2.4.5, page |-27. (FS)
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c. Date: 32191 b.  Page 14 of 14

3. Report Title: EATF Final Report of the Enginecred Alternatives Task Force (Draft, Jan. 1991)

4. Approval for Report 1ssuamce: ' Date:
5a M\N.E b. Where Located ¢. Comments/Corrections
N GEN The wvarious sections on gas generation and behavior could be stromger; ie., possibly

discussed in greater detail or more fully referenced, eic.

WP.EATF * "9):Com-Brodking

d. Disposition

A more detailed discussion of gas
generation and coupling with
other processes has been included
in a revised Chapler 2.0, Seclion
2.1. (SMD)



Future Resources Associates, Inc.
2000 Center Street, Suite 418, Berkeley, California 94704 (415) 644-2700 FAX (415) 644-1117

20 June 1991

TO: Mark S§. Abashian

International Technology Corporation
FROM: Robert J. Budnitz

President
SUBJECT: Review Comments on Appendix I of Report

DOE/WIPP 91 - 007

A few days ago I received "comment resolution" responses intended
to respond to my comments to IT on the referenced report. My
comments had been provided in letters to Fritz Seiler of IT dated
March 8 and March 22, 1991.

I have studied the information you sent, and I have no problem
with any of jt. I have signed the relevant sheets on each page,
and am pleased to return them to you.

I continue to believe that one key criticism of mine holds.
However, I suppose that on this matter Fritz Seiler and I will
continue to "“agree to disagree". This issue is fundamental to
the whole study, and revolves around my conclusion that the use
of risk reduction factors (RRFs) as the key figure of merit for
the study, and especially the use of aggregations of RRFs, is not
a sensible way to carry out the analysis nor to present the study
results. Fritz disagrees. Oh, well.

Thank you very much for the opportunity to have participated in

this effort, If there are any further questions, please don't
hesitate to contact nme.

RN ="

Robert J. Budnitz, President
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DOCUMENT REVIEW COMMENT BOARD

ject Number: 301302.09.02.02

b. Pagelalll

3.  Report Tille: EATF Final Report of the Engineered Alternatives Task Force (Draft, Jan. 1991)

4, Approval for Report Issuance: Date:
S5a M,NE b. Where Located ¢. Comments/Corrections
N GEN Technical Risk-Analysis Work: The complex technical risk-analysis work, aimed at

RA: Budnitz Comes

determining risk-reduction factors for the many different cisk endpoints and for 16
different alicmative scenarios, is of high quality and descrves commendation. The
sechnical information buricd in the back of the Auachments 10 this report can provide
an cxcellent basis for docision-makers 10 understand the various risk issucs, and 10
make decisions about them. The choice of shemative scenarios, the assumptions
made 10 Limit the scope of the analysis, the risk endpoints identificd, and the analysis
methods used are all fully acceptable 10 me. | am panticularly pleased with how the

analysis of the spocific risk endpoints was accomplished in a way that focused on the -

key issucs relevant 10 the sliemative scenarios. This pan of the report can be a
goldminc for further sudy by expens, as well as of use w0 decision-makers if
presenued properly.

Some vital information is unfortunately missing--specifically, the base-case sbsolule
numerical risk numbers arc missing for some of the risk endpoints, bocause they were
B0l otherwise available and were not developed specifically for this analysis. As |
will discuss below, | believe that this missing information is essential to enable
decision-makers 10 make sense of the overall results and then 10 make sensible
decisions based on the analysis.

d. Disposition

Comment appreciated.

See laler comments.
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A Single Figuro-of-Merit Useful for Decision-Makers: Although the admire the
attempt 10 come wp with @ single figure-of -mexit, useful 10 decision-makers, by which
0 judge the overall beacfit/disbencfit of each of the various scenarios being studied,
in my view the effort has aot succeeded. The methodology does use established
docision-theory methods 10 idemtify and calculate such a single figure-of-merit, and
scems (0 bresk some aew ground, but in my opinion the single figure-of-merit
identified is mot sufficicady useful 1o decision-makers 0 justify the continuation of
work along these lines.

in fact, [ believe that the use of a single figure-of-merit obscures rather than
illuminases the sitsation. Decision-makers are in my opinion fully capabie of dealing
with mukltiple attributes presenied separately, and of weighing them their own ways
for decision-making purposcs--this gocs on every day in the upper-management board
rooms of large emlerpriscs and agencies. But 0 make these judgments, decision-
m:neadﬂwhenaudablcduaggmgacdmfummammemsmmhmd
in s CAS i DS : specific_rnisk
endpoints. ldu'l belm dmlugh-levcl deasmmm genenlly use aggregated
information very much or very well, and [ ceniainly don’t belicve that the aggregated
information basod on the single figure-of-merit developed in this report will be of
much use. .

d. Disposition

In our direct discussions we agreed 10 disagree,
White [ grant the use of disaggregated
information by many decision makers in finance
and indusiry, | maintain that you need a
procedure such as the one proposed here il you
must document and defend your decision before
yOur Superions ar in an adversanal procedure 10
court. In that siwaton, a "gut-feeling” evatuavon
process will not do. While a decision maker may
armive a4 a decision in this way, he may Lthen use
his insights in a quantified procedure such as the
one suggested here.  This is a major difference
between private industry and the Depaneent of
Encigy.
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N GEN ir A ation: In my view, the approach of

identifying sad wosking with risk-reduction factors (RRFs) is a very uscful
intermodiste step toward what is actually needed. Indeed, calculating RRFs is ofien
simpler thas calculating sbeolutc magnitudes of risks, for reasons cited well in the
report.  However, 1 believe that for decision-makers these RRFs cannot adequately
substitute for knowing the actual magnitudes of the risks involved as well as the
RRFs, except in special cases, such as when almost no changes occur (RRF near
unily) or when the absolute risk magnitudes are minuscule small for both the basc-
casc sccnario and the aliecmalive accnarios.

I also do not believe that there is any sensible way for decision-makers 10 use an
aggregmed figure-of-merit developed by combining various different risk-reduction
faciors. Since RRFs arc ont sicp removed from the actual risks themsedves, the
aggregation of RRFs further obscures rathes than illuminates the information, no
matier which aggregation method is used. While | am especially bothered by the
logic supporiing aggregation by geometrical averaging--that is, averaging the
logarithms--[ don’t think that any method of RRF aggregation can be helpful 10
decision-makers withowt the underlying information sbout the absolute risk
magnitudes.

d. Disposition

1 agree with the basic observations. The bascline
nsk is importand (or any cvaluation. However,
an approprialc aggregation process does nol
obscure he issues; in fact, the weighicd
geomewic average used here wull result in
meaningful supercomponents, il Lthe aggregation
extends over an appropriate set of nisk reduction
faclors.
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My Recommendation: | recommend that this project’s cffort be redirecicd toward the objective
of developiag absolute risk information for each of the many risk endpoints being studied (for the
base case as well as the 16 sliecmative scenarios). Most of this information is already contained
in the report, 30 developing the missing infosmation does not seem very difficult, and especially
because for some of the missing risk endpoints a bounding estimate can be used 10 establish that
the risk is tiny, and caa be dismissed.

Since all of the RRFs have already been developed, the absolute risk information can then be put
together with the RRFs (multiplied) 10 provide a tabulation of all of the different risk endpainis
for the base casc and cach sliernative scenario.  Thig should be the project’s final product. 1
belicve that it can be easily accomplished, and will in my opinion satisfy the needs of decision-
makers sbhout as well as is cumeatly fessible using loday's state-of-the-art in risk assessment
Without this absolute risk information, 1 do not believe that decision-makers can make effective
decisions.

Certain of the many risk endpoints can be combined when they are fully commensurawe--that is,
when they are measured in the same units and decision-makers can otherwise casily figure out
whal the combined numerical values mean, and why. As an example, it may be helpful 10
decision-makers 0 add all near-term occupations deaths from all causes into a single aggregate
figure. This will be relatively casy 1o do once carlicr abjectives are compicted.

To summarize my perspective: As | see it, besides (i) the very nice risk-analysis work itsell, the
project has 10 dae cmphasized as is endpoint objeclives the following two “producis™ (i)
developing RRFs and (iii) developing a single figure-of-merit as its approach to assist decision-
makers, ‘

d. Disposition

Absolute risks for the alermatives are beyond the
scope of this study, and are not one of the project
deliverables..  As for the rest, see carlier
reSPonses 10 comments on pages 2 and 3.
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. In my view, each of these two latier objectives is incorrect There ace thus two fundamental
differences botwoea what | would like 10 see and what has been accomplished so far in this project.
They e

» 1 do not belicve that risk-reduction factors are, by themsclves, uscful pieces of information
for risk decision-making, absent the underiying numerical values of Lhe risks themselves.
Thus my emphasis would be different--1'd emphasize absoluie risks, not RRFs.

o 1do not believe that it is feasible 1o "combine” different incommensurable risks into a single
figure-of-merit in & way that helps decision-makers. In my view, decision-makers require
knowledge in disaggregaiod form abowt cach of the many different risk aitributes. Thus in
my view efforts s combining them o a single figure-of-merit are intrinsically a wasie of
offors because rational decision-makers will always want the disaggregation. Again, my
cmphasis would be different--I'd develop a wsbulation, including estimated uncertainties, and
1'd be sure 10 snnotaic it thoroughly.

Given the two points, it foliows that I also do not belicve at all in the uscfulness of approaches that
combined RRFs.* [*As a subsidiary but key point, [ also cannot conceive of any weighting
method for RRFs that would be useful 0 decision-makers except one that weighs by the sizes of
the underlying sbeolute risks.] To me, combining them, absent the underlying dbsolute risk
numbers, produces & scoond layer of opacity that further obscures progress toward what should be
the overall objective (giving useful information (o decision-makers.)

d. Dispesition

Se¢ responses on page 4.
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Page [-ES-  The text says that the puwrpose of the study is w0 cvaluate numerically the balance between the
1 changes ia the short-ierm risk components and compare them 10 the eapecied improvement in the
Fist Para. long-term risks.” [ concur in this broad objective. [ question whether the approach of using a
- single figure-of-merit can best meet this objective.  Since the short-ierm and long-term risk
compononis are nol commensurable (and not s0lcly because of the discount-rate issuel), 1 believe
that the only reasonable approach is developing a tabulation for a decision-maker 10 ponder.
Page I-ES- The 4X4 matrix of four site combinations and four treatment options is in my view a fully
1 accepiable approach 10 this siudy. 1t is rich enough 10 provide meaningful insights but not so
Sccond complex as 10 overwhelm the decision-maker.
Para,
Page I-ES- 1 don't agree that the "gencral result” is “insensitive even (0 the largest source of bias, the decision
2 maker.” How can this be s0? Furthemmore, it isn't necessary, oc even desirable, that it be so!
L a s ¢ Quile the opposite--1'd like the decision-maker 10 weigh the multiple ausibutes in his head. In
Sentence  any ovemt, the case is not made anywhere that [ saw in the iext 10 support this statement as wrilten.
on Page
Page I-ES-  The iext sclls us that scaling the risk componenis "o the level of activity required by the different
3 teatment options” was "onc of the primary challenges.” | don’t understand this comment. This
Sccond seems omits face (0 be not nearly as difficult as many other aspects of the analysis, not the least
Pana. of which is doing the risk analyses of the various componcats themselves.

d. Disposition

Sec carlier response (0 comment on “singie figure
of ment” on page 2.

Now put in execulive summary. Seec pages |-
and [-isi.

In direct discussion we agroed to that statement
if it penains 10 the narow grouping of Level il
weaumeats and the spread of level I reatments.

Toned down w0 "primary wasks”. See page I-1.
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Page I-ES-  The texi here preseats a very nice summary of the range of issues covered in the risk analyses
3 themaselves,
(Thircd
Para)
through
HES-6 (m
top)
Page 1-ES-  The scat ssys that the “risk comparison” . . . is based on the cvaluation of the compleie
7 mathematical expression for the risk and a study of the trearment dependence of each parameter.”
First full This isn't couicet as writicn. In any event it isn't necessary 0 develop such a “compilee
para. mathematical cxpression” 10 carry owl the objective of this project. The results and insights don’t

require such, nor is it in fact achicvable.

Page 1- The assumptions here are fully acceptable, and even though they introduce biases the biases
ES-7 shouldn't be debilitming if explained clearly 10 decision-makers.
Sec.
2221
Page I-ES-8 The table is confusing, and docsn't track onc-10-one with the text. 1 had a difficult

(Sec. 22.1.2) time, ot first, figuring out what was what, and finally did not only by going back 10 the

and Table 2.1

mais ext.

d. Disposition

In order o avoid such an exact reading, the
sentence has been reworded using "approximating
the risk.” Sec page 14.

Emmoneous insertion of an old {abke correcicd.
Sce Tabie {-2-1 on page I-7.
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Page 1-ES-18 The scenario descriptions are very helpful as introductions 10 the main analysis. The
Sec. 23 accident scenarios (Sec. 2.1.2) are especially nicely writien, and at the right level of
detail for an executive summary. However, ['d suggest that it would be helpful 10 add,
T for each scenario, exact descriptions of the onc or mare sisk endpoints that will be
calculated. If placed cither in she text or in tabular form, such descriptions could help
_guide the reader 10 just what is actually (0 be analyzed in the body of the report.
Page 1-ES-24 The discussion of the human-intrusion scenarios is 00 abbreviated in my view. If |
Sec. 2.3.5 wore mol already intimately familiar with the scenarios from other work for
SandisyWIPP, | would not have beca able 1w follow them well enough.  These need
some further explanations, for example 10 describe what risk endpoints are 10 be
snalyzed, snd why, and how. The reader ought to be introduced, for example, 1o the
issue of driller doscs va. homeowner doses af the 5,000-year time horizon, and the
issues of direct consumplion vs. airtbome pathways vs. ingestion pathways. this is the
place 0 discuss those ideas, (0 give the decision-makers an overview of the issucs.
Page 1-ES-27 The assumptions all scem OK 0 me, except for onc: what does it mean that “somaltic
over 10 cffects of radiation are not evalusted™? | believe that cancer is a somatic effect, and
I-ES-28 that the 1cm “somatic effects” is usually used mainly 1o distinguish them from genetic
and/or teratogenic effects. '
Page 1-ES-29 This is a nice description of risk in terms of scenarios, consequences, and probabilities.
Sec. 3.1.1 :

RA: Budniz.Comm

d. Disposition

Will be done in final draft in July which will
include a able of all components, end points, eic.
(ncw Atachmeat A).

Descriptions are expanded. Sec pages [-22 and
1-23.

Carrecled 10 "somatic efflects other than cances”.
See page 1-25.
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Page The last sentence on p. 29 says that "For any multi-component risk, this means thiit a
1-ES-29 over 10 formulation must be found W reduce the mulisude of component values 1o one
Page 30 (1op) characieristic mensuse which can then be compared to two alicmatives.” | swongly
N disagree with this senicace. By analogy, can there ever be one single measure of a
bascball shortstop's effectiveness? Don't hitting, fielding, sunning, scamwork, and so
on, all aoed 10 be cvalunied? And don’: different situstions? Why preiend that they
can be lumped into “one characierisiic™?
Page There are & number of advantages 10 using risk-reduction factors, and they are cited
1-ES-30 well here. However, this doos not lead logically w0 the conclusion in Section 3.1.4 (soe
Sec. 3.1} aexi comment),
First Paca,
Page The ext tells us that “aggregation is best done at the leved of risk reduction faciors.”
I-BS-31 1 srongly disagree, for reasons cited above, 1 also believe that the text doesn't support
Sec. 3.1.4 this conclusion, either here or in the backup material in Anachments B and C. The text
Second Para. goes on 1o tell us, conceming the problem of large RRFs on small risks dominaling the

RA:Budeitz Coer

srithmetic, that “weighied averaging of the componenis will svoid that problem.”
Furthermore, an “unweighiod geometric average is usually preferable.” This is wrong
in my view, 1 have alveady stated why | think that any weighting scheme not tied
directly 10 the undeslying sbsolutc risk values cannot be correct. But I'm all the more
mystifiod by the goometric-average approach. Elegant mathematics aside, how can it
be correct as & matier of common sense? If a very lacge RRF applied (o a8 minuscuie
risk really makes no difference W a decision-maker, then it is best ignored, not
goometrically averaged! The only way w "ignore” it is 1o consider the absoluie size
of the risk, thereby observing how small it actsally is. No other way cun or will work,

)

d. Disposition

Sec carlier response W comment on “singic figure
of menit” on page 2.

Added a paragraph on evaluations based on more
detailed information. Sec pages 1-28 and 1-29,

Sec next swatemeat.,

The appropriate weighting scheme is discussed in
more detail now, paniculasly in Auachment G to
illustrate that the pnnciples of the report and
those here are in agreement and are adhered W as
far as possible, Sec Auachment G,
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Page The elegance and rigor of using multi-attribute ulility funclions cannot substituie for
1-ES-32 the obscrvation that they are a0t useful 10 decision-makers, in my view. Therefore,
Sec. 3.2.2 slthough they ase aitractive 10 me theoretically, 1 recommend that they be abandoned,
- "unique incrpretation” (Page I-ES-32, last paragraph) of not.
Page This section on ranking, and the backup maierial in the body of the Lext, are intesesting
1-ES-33 but not very useful. 1 don’t think anybody noeds Iessons on how o decide whether or
Sec. 3.3 when the ordinal rnking of things is “indifferent.” People intrinsically do this sort of

thing evesy day, and mathematical rigor is not very heiplul 10 them.

Page Much of the text here was very uscful, but the discussion on “scaling” in the first iwo
1-6S-3) paragraphs scems trivial $0 me, although | suppose that it needs 10 be said.
Sec. 4 on
Scaling
Page The discussion of “supercomponents” is very useful, although the logic of dealing with
1-65-38 RRF averages is wrong in my vicw, as staled carlicr. Some nice insights can found
Sec. 4.3.2 in this section!
Page The 1ext on societal weighting bothers me. | cannot find any justification for the
1-ES41 reiative weights of 10, 7, 5, and 4 chosen for the firsy four sisk supercomponenis--nor
Sec. 5.1.1 can | find justification here or clsewhere for the weights of 1, 0.3, 0.1, and 0.2 for the

last fowr. In my opinion, this is preciscly where decision-makers necd to intervene
before, not aficr, the analysis is completed and the details obscured by the weighting
process, .

d. Disposition

Sec earlier stalement.

This siudy was in luck insofar as the erors do
not overlap 100 much, so that these critwenia ae
not nocded except in a few cases,

The decision maker does come in, nght hee.
Morc text has been added here and n Secuon G
10 stress this poinl. See pages 143 10 145.
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Page The figue is magvelous a8 & means of displaying information, including the
I-BS-44, Figure uncertpintics! Usforuamely, the information displayed is flawed in my view for
5-1. reasons citod alsewhore. Congratulations on this figure)
Page Mmﬁmhmmm;dMshMMMWayﬂmm:mpmnorms
I-ES-46 ‘was donc, [ cannot kmow whether this information is acally robust based on the
Soc. 5.2.2 underlying analysis.
Page This section, like 5.2.2, puzzies me. In the third paragraph, the text says that "The -
1-ES-47 unsvoidable use of unweighted aggregation introduces biases of unknown amounis and
Sec. .23 tigns. It is belicved that, by the choice of supercomponents and the usc of the

RA:Buiniatz Comm

goomcirical averages, their influcace is kept as small as possible.” 1 do not believe
this.

d. Dispasition

" Added a section oa biases. See pages 149 and

1-50.

As we discussed, this is based on the low risks of
all accidents combined.



RESOLUTION TO COMMENTS ON ATTACHMENTS D, E. AND F

e e et eeeeem s

Page 1, Section entitied "Introduction”

No resolution deemed necessary.

Page 1 and 2, Section entitied "Conservatism versus Realism"

We acknowledge that, at times, the analysis is extremely conservative and does approach worst-
case scenarios which are unlikely to happen in reality. However, fram our experience thus tar
in the area of transuranic (TRU) waste (especially in our dealings with various regulatory
agencies), we find that more often than not a worst-case scenario is required or recommended
by these agencies. As an example, although the estimated time of transporting TRU waste from
the sites to WIPP is about 3 to 5 days, the Nuclear Regulatory Commission (NRC) requires that
many of the calculations (e.g., decay heat limits for each waste category) are based on an
extremely conservative shipping duration of 60 days. Thus, our experience tells us that it is
preferable to err on the side of being overly conservative rather than being realistic.

Page 2. Section entitied "Simplicity"

No resolution deemed necessary.

Page 3, Section entitled "Applicabil

We agree with the reviewer that, by necessity, the models were often a bit too crude, as is the
case of the C10 accident. Also, the assumptions are frequently too pessimistic. We are,
however, bound here by the assumptions of the FSEIS, which are part of the baseline risk. In
somae cases, altogether too pessimistic assumptions can be canceled by an appropriate scaling
model. Unfortunately, the "no respirators are donned . . ." assumption, for which the absoiute
risks are calculated in the FSEIS, is not of that type. A comment on blasas introduced into a risk
comparison by the practice of caiculating “worst case” risks and a place for using "best estimate*
risks can be found in Section 5.2.3.

Overall, we agree with the reviewer that some of the modeling assumptions are "crude and
probably pessimistic." The underlying bases behind some of these assumptions are explained
above. Also, as pointed out by the reviewer, the applicability of the models seems adequate for
the job at hand, given the complexity of the issues and the time constraints involved in the

project.

Page 4 “Lin

it is true that the assumption of finearity may not always be valid for every situation imaginable.
However, as the reviewer himself points out, such issues are not generally expected to

L pe
(-ﬂ& r.-k"‘-.




"invalidate" the 'c_malyses. given the approximate nature of these analyses. Wa belisve that under
the constraints involved, a deviation from the linearity assumption would have complicated the
analyses beyond the scope of the project.

Page 4, Section entitied “Broad Comments on the Data Used in ARF Anaiysis”

We agree with the reviewer that it is important for the decision makers to know that “those
insights dependent on detailed numerical values are probably less useful than those in which the
specific numbers don't matter much.” The limitations of the risk analyses presented in Appendix |,
and recommaeandations to decision makers about its applicability, are explained in Section 9.2 of
the revised version of the report. Please see highlighted text on pages 9-7 and 9-8 of Revision 2
of the report.

Page S, Section entitied "Broad Comments on the Assumptions®

The reason behind selecting worst-case scenarios instead of realistic ones is explained by the
resolution to similar comment earlier.

Page 5, Section éntiﬂed ﬁaninﬁas'

We agree that uncertainties in the risk modeling are often understated, particularty because no
time was available to do a decent job on estimating the influence on systematic errors. In some
cases, we are also convinced that the standard random errors should be larger, but by how
much? There simply was not enough time to do a proper evaluation. In the final version, there
will be a new Section 5.2.4, inserted before Section 5.2.5, Conclusions, which will discuss the
underestimate of the standard errors and their consequences.

Page 6, S n en r Summ mments”

We agree with the reviewer that additional effort is needed to calculate absolute risks to assist
the decision maker. We acknowledge the importance of the absolute risk values, but would like
to reiterate that these were not one of the deliverables for this project. The highlighted text on
pages 9-7 and 9-8 from the latest version of the report underiines the importance of calculating
absolute risk values. ,
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{Section 9.2.3). Thus, the decision maker must weigh the uncertainties involved against
the relative importance of schedule concems, and then decide if additional data are
required to make a decision.

Applcation of EATF Regulatory Analysis - The EATF analysis presented in Section 6.0
shows that significant uncertainty exists in the area of reguiatory compliance, and
therefore it is difficult to estimate the time periods required for permitting a tacility.
The EATF has considered the experience of other projects in various states, and also
the different state and federal regulations that affect the permitting process. It has been
observed that in general, the timeframe required for facilkty permitting varies with the
type of facilty being considered (i. @., Level I or Levei |Il}, and the proposed facility
location.

As discussed in Section 6.0, waste characterization may be required o comply with
the New Mexico EID or RCRA requirements. The extent of waste characterization
required by RCRA will have a significant influence on the choice of an alternative,
especially if the cost of such characterization is comparable to the cost of processing
the waste. At the moment, the extent of characterization required by RCRA is not
well defined, and thus increases the uncertainties of estimating the requirements for
regulatory compliance. Therefore, although the various factors that affect the regulatory
issues have been expiained in Section 8.0, the EATF has reirained from presenting
precise estimates of facility permitting time.

Application of EATF Risk Assesament - The risks associated with implementing
candidate altematives can be compared with the baseline design using the results of
the risk assessment summarized in Section 8.0 and discussed in detall in Appendix .
Atthough the analysis presented in Section 6.0 reiates to Altemnatives 1, 2, 4, and 8,
and does not include all 14 altematives, the four options analyzed by the EATF

the whole range of treatments invoived in the 14 atematives. For example,
_the waste treatment involved in Aemative 5 is similar to that of Aernative 4, and the

si 0 Alternative 8.

dominance of transportation risks favors treatment of wastos
transporting the wastes 0 WIPP. This is because the Lavel ill treatment of
before shipment substantially reduces the transportation risks, and this reduction more
than compensaies for the increase in occupational risks associated with the Level

WP:EATF.1991:R-1775-0 7

- . Y — g et P G VS A e Sy S— P St i) Sy . S— Ao M. W) b SR PP e S ey T S Sl S S e o e e o dmmbe, e A e =



”s O-SLLIAF 1081 ALY dM

e 't eABLIY Wo
mwnnmmmmmmmmm 29
PINOM ¥ USUAPES TBULIGY SBAIOAU] ¥ SARBLIGNY SOUIS - SUOREISDIUD) ATNIDe:

SI00A | 1§ OB PNOM
¥ SARBUIEYY SPAIOUM UOIRUBISIL JO} KIBSA /-G S} PINOM £ BAguLIeKlY - PSS

‘'t SARRLSYY
105 UBy JeySiy Aenumsgns eq 0 petedxe am ¢ SARBLLISYY 10} 10O Pejald - BT

‘uopiouel sel SUISIIPPE 0] SAROGHD GIOW S ¥ SARBLIENY SUSIBUM
‘uomsTuly] UBuINy sufede eARdeye aIow oq Asw ¢ sagsuweyy ‘Tweued U ‘emesad
OREISOLAN Bl B JOuBR) %02 M8 SAIBWEYE sap Jo) peopaid sanssexd xeply ywed
WUPELWL S PUB ‘ORNSOYN 0} seunssad BuPNPR) Ul SARDSYEU} 8G PINOM £ SAIISIY
opmsou @ sanssexd xepu ywed eonpal prom ¢ eAgsweyy - BESUSARSYS

. synse
Bupmonio; eyl LR J0pBe S epacud PINOM JLYS O JO SBAIBUR O ‘Y PUB £ SBARBLIRIY

payWl Ut SBAQRIEHE SWDPUE o3 W) Supunssy ‘eidumexe UB L MOq pelRAsSHY ase
sse0aid UOREZIURGO UB LUONS Ul POAICAU) 6q G} PEOedxe are T seessoaid BAROBIGI) O]

"SARBLIYE UB j0 8010ud S Buzrupdo 10; perebaiBibe eq jouues esojauey)
PUB ‘OAISNOXe ABNW UBWE! WM JOIOB) UOPe JO) 41V O} JO SYNsAl SR ‘PeUSIqEISE
S| SIORB; 8seyl 0 eouBlodW| ARl &l sselUY  (IOAa oyl ‘D ‘e) Jemu uoEPep
femuese 8wl AQ PEPREP 8q 0 SPESU SOUTUOdW| SARBIAL X8 ‘S1V3 B jo Sunse: &y Busn
SARBLIGHE® LOWe JO} POURIQO 8] UBD RICIOB; SSOL JO GINTEOL BARBISI B Sjum TBIR 810U PINOYS
Jopeas 8yl "GARBLIGNE UB Uhm PEIBIOOSSE Ysi Aems yeey

g

AiojeinBas ‘aNPeyYs 1800 ‘SSOUBARDSHS UB SSOYL "SANPLISYR UOBe J0) SIWeUOdod Jualeyip
8Ay Jo uofieiepisucd SNOSUERNILES AQ PEpPPRep 6q PINOYS eageweys fewndo oy ‘16 anbyy
U] UMOYS SY BANBWEYHE BAdo UB 10N8S O] BIEP &I 08N O) 8| dNIS XU O ‘Pepdiiod
USBq OABY SOANBUIGNE BIBPIPUED JO AIKISES; PUR $SBUSAROEHS O} UO WBP & 6D
MABRLLIG!] " . Te 0 Ty T

ueioue oy dnaub euo way uopdo JO UORBOYISSEION U ynsed o Aexau
S! ¥ ‘sdnaib uno; el §O YOBE UKM KUK LORDNPES NP BUL JO SONBA [BIPEN
o obueys Wb ssABUe SnAuoBY BIOW B SHUM TBY) 9100} IV Sl nau
{UGJaHIp INO) QU (B} SUORBIO| JUSUABAL PUR SOANBLUGHE JO SUORBUIGWIOD Juaieyip oy}
‘ xipueddy u; 1-§3-| @IGEL U) IIeP Ul peureidxe Sy Apmis S|t} jo 6d00S PERLE O}
JBqueWel piNOYS JOpBes By} WOWSSSSSE XS oWl JO synses eyl Builidde epm ‘sny

‘SARBLUISYE
yoee JO} UORONPE) NSU JO enfer ipbul: B 18 GAE 0} Weuodwoo yowe o) Subiom
rewpos buisn perebeiBbe aq uey pINoo Ay ‘Aauenb exqibum © 0 suue) uj pessaudxe
Ueeq ABY 1V 6th AQ PesepisSuod SWeuodwod WBI 8 JO YOS SOUD) N8 ‘PBABS
$eAj| Jo Jequinu ey} se yons Apuenb siqibue; © jo suue) U} (‘D)0 ‘SeRNETe) LOREIOOSURY
“D ‘@) weuodwod NSY yoBe J0) UORONPEI NSU BAITRIAS JO BNBA 9y Buissaudxe SeAJOAU
pue ‘sncuoby 559 $1 YoBudde PuUODES BUL ‘SBANBWENR 8Y) JO; SHSY MMOSGe 18
BAUJE 0} POUIGIOO 8Q LS PINCO XSP GAREIS! JO EYNSEL J1VI SR PUEB ‘SORUIBIIEIUN
8U 8dNpe. PINOUS SKIL  "HYSJY/SISSS O Ul Pesn euo eyl eyl poyew snasoby
aow B Busn SYSP BuNESEq OINOSTE Syl JO UCRBWIRSE UE SOAOAU| yowaxide JSiy
oyl ‘seyoeadde fRUORdO M} jO BUOC JEUHO SPUBIWIOOR 4|V Sl UG ‘SEATRLISYE
oW Jo; senfeA ¥SU SINIOSE By INOUUM UOISep B eyBw O] expssod you st N M

1661 UHdY ‘T NOISIATIY "L00-18 gdIM/BOQ




