) _ MAY 4 1201

Mr. Edward F. Tuerk
Acting Assistant Adminf{strator
for Afr, Koise eand Radfation
U.S. Environmental Protection Agency
Washington, D.C. 20460

Dear Kr. Tugrk:

Thank you for the opportunfity to review Draft £19 of the EPA High-Level Waste
Standard. My major concerns regarding Subpart B of this draft standard are:

1. The direction {n Subpart B of the standard to use “"quantitative perfor-
mance assessments” as the sole basis for evaluating compliance with the .
numericzl release Yimits of the standard should be deleted. Reorganiza-
tion Plan No. 3 of 1970 clearly limited EPA's authority to the establ{sh-
ment of generally applicable environmental standards and left the respon-

- sibi1{ty for implementation end enforcement of such standards with the AEC
(now NRC). The NRC must have the flexibility to use whatever assessment
methods are most appropriate for evaluating & particular license applica-
tion. The wording of Subpart B implies & -degree of numerical precision

. which is incompatible with evaluations of geolocic processes and human
{nteractions far into the future. The NRC staff intends to use such
analyses to the extent practicabtle, but recognizes that non-quantitative
analyses must play & significant role {n evaluating the acceptability of
2 waste disposal concept. I do not consider the standard to be implement-
eble by the NRC without the flexibil{ity to use whatever assessment methods
are most appropriate. ‘

2. The current definition of the term "accessible environment” shouid be mod{-
fied. The present definition, which {s linked to Part 146 of Title 40,
appears unworkable. Further, the one mile exclusion distance in the defi-

- nition 1s inappropriate. The key to what {s the "accessible environment"
{s that which is in direct contact with or readily avaiizble for use by
thuman beings. The Secretary of Energy should {dentify {n DOE's 1{cense
applicetion the physical boundaries of that part of the environment “iIn
direct contact with or readily available for use by human befngs.” Such
&n {dentification 1s a very site specific environmental {ssue fnvolving
long-term comnitments of resources (land, groundwater and, possibly, human
resources for monitoring or other protective measures). This issue will
be reviewed by the Commission in accordance with NEPA {n the course of
the lfcensing process. The definition of the “"accessible environment”
should be changed to specify that the Secretury of Energy will {dentify
the 1imits of the “accessible environment" for a particular site.
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3. Our contractor (Sendfa Nztfonal Laboratory) has begun an {ndependent analy-
si1s &f the relezse 1imits proposed by the standard. The results to date
{ndicate that EPA's znalytical methods for estimating repository releases
are appropriate but, because of large uncertaintfes {n some of the {nput
data, the reletse 1imits proposed in the standard may not be as readily
tchievable as EPA has {ndfcatéd, and the resulting number of hezlth effects
may be somewhat larger than EPA's estimate. I recormend that EPA proceed
with publicatfon of the draft standard with the current relesse limits, but
noteIthat some revisfons may be recomended when our analyses are more
complete. :

We are continuiripgto review the standard with respect to one or two procedunsl?l
{tems which I belfeve can be modified easfly and will make the standard more
read{ly implementable. The overall approach adopted by EPA in developing this
standard appears to be reasonable for establ{shment of an environmental standard.
This standard §s an important part of the national waste management program and
wi11 establish the overall performance objective for our regulatfon, 10 CFR 60.
With {ncorporation of comments I and 2 above, the stendard will be technically -
sound.and 1 urge EPA to proceed with publication of the standard for public

corment.

Sincerely,

/s/

John B, Martin, Director
Division of Waste Management, KMSS
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DISCTATMER

This is an uncfficizl transeript ¢f a maecing of the Unisad
Stazes Nuclear Sagulatory Comxissicn held ox May 12, 1981
i the Commissgion's offices az 1717 E Stzeec, & e W., Washingten,
. Do € The maeting was open to public atzendancs and observarien.
.- This. transcziat has mot beex reviewed, corsecsed, or editad, and
it may contain izzccuracdas, < .

"The tzanscripe is izntendad sclely for gemeral i=formacicnmal
purposas. As provided by 10 CIZR 9.103, it is noc part of che
for=al or informal record of dacisicn of the marsers discussed.
Exprassicns of cpimion iz this tmanscrize da zot secessarsly
veflace £izal dagarmi=zrions or helisfs. No plegdizg or cther
paper zay be filsd with the Commissicn iz any procesdizg as tha
resules of or addressed £o any stacemenr or arzelent contained
hezeiz, except 25 the Commission may autheriza. '
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PROCEEDINGS

CHAIRMAN HENDRIE: If the Commission will come to order,

please.

We meet this morning to continue bur discussion on
SECY-81-267, the proposed technical criterial for high-level
radioactive wastes in geologic repositories, the Part 60 rule.

The last time we had considerable discussion about the
subJect and when we ended, Jack Martin wés going to bring us
some language touch-ups which have come thfough in a May 1l1lth
paper and also some other materials for which we give our thanks.

There will be a nﬁmber of questions to continue the
discussion from the last time. I wonder, to get started, if you
would tell us about the materials you have suppilied and make any
comments you may wish. I was interested in staff responses to
some of the DOE comments. |

MR. MARTIN: We have dealt with the DOE staff on
their Aprill2hth letter aﬁd went through each andevery one of
the comments. As I mentioned last time, I think we reached
resoiution on all of them and around half of them had alreadyl

been resolved in the version that was sent to the Commission

on April 27th. Of the cther half, we agreed to make some

changes or in those cases where we did not reach agreement
on precise language, there were four or five items like that
where it was lef: with the DOE staff, why noct see what light is

shed on these remainingissues during +he comment period and seée

e G, e o o . e e — e
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if that will help and that was agreeable to them.

We have sent you a copy of the DOE letter as Attachment
1 to the new paper. Attachment 2 1s a mark-up of the paper we
sent down on April 27th with the changed pages already
incorporated. Attachment.S is a little guide document on what
the DOE comment was and how we resolved it. Attachment 4
is a half dozen things 1n going through all of this the last

few days, there were some minor modifications that it looked

‘1ike to us ought to be made as long as we-.are makling some

changes.

I woﬁld not characterize any of these changes as
big issues. Théy are mainly clarifications and making clearer
our intent.

The whole thing is a bit more complicated by the fact

that the DOE comments were made to a verslon of the document

that you do not have.

COMMISSIONER AHEARNE: I am not sure having it would

be of any help.

MR. MARTiN: If we are goilng to do an one for one
comparison, 1t gets to_be a pit tenuous. Tﬁey had commented on a
version of the document we had used for review at a meeting a
couple of months ago, which was subséquently fevised to be the

April 27th document.
COMMISSIONER AHEARNE: I gather there are a number of

the points that really are the same in the two documents,
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for example, performance standards that they were commenting on.

MR. MARTIN: Yes.

CHAIRMAN HENDRRIE: John?

COMMISSIONER AHEARNE: I have a number of relatively
minor questions that probably can be handled very quickly. I‘will
start out with the 267 document. Some of them you may have
already taken care of in the revision.

What 1s a vadose zone?

MR. MARTIN: It 1s essentially an unsaturated zone
where frequently out West you can find some placeé that may be
several hundred feet before you hit the water table. One of
the characteristics of a zone like this is there 1s frequently
no recharge to underground aquifers where the rainfall is
evaporated just by diffusidn, it comes back up to the surface
and 1s evaporated before it ever recharges the aquifers. That
is the technical definition.

COMMISSIONER AHEARNE: Your point in the 267 document ,
you say additional or alternative criterla may need te be

developed for the vadose zone.

MR. MARTIN: We have not totallyvthought it through
whether all of thé’definitioﬁs and the precise wording of this
document would be applicable to a situation where you do not
have --

COMMISSIONER AHEAR&E: How sérious amoblem 1is that

in the sense that many of the repository sites that at least

Al PERGCGAN REDARTINIR MDD ANV INC
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have been talked about are in the West?

MR. MARTIN: None of them that are being pursued are
in the vadose zone at the moment.

COMMISSIONER AHEARNE: They are all deeper than that?

MR. MARTIN: Unless DOE makes a change to the program,
we may not have to address this.

COMMISSIONER AHEARNE: On page seven, under the role
of the site, you mention you are:mending the previous rule, or
the comtents of the safety analysis report. |

MR. MARTIN: As we went through this, our "technical
rule," we had a iot of internai discussion abouﬁ whether many
of the requirements we had in the advance Notice were not in
fact procedural type requirements. After lots of discussion we}
agreed that yes, many were, so would 1t not make sense to
consolidate all of the paperwork requests and contents of

applications and safety reports and put them in the procedural

document.

There are several additions to the procedural document.

This 1s a reference to one of them, as to what the safety report

ought to contailn.

COMMISSIONER AHEARNE: It will not carry with it the

sense that there is some threshold for release?

MR. MARTIN: No. This simply adds you should do this

type of analysis to support the application.

- COMMISSIONER AHEARNE: Can you say a few words about

ALDERSON RFPORTING COMBANY INC
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your readily retrievable criteria? You have two sets of criteria.
One is 1t should last for 50 years after the repository is closed
and the second, the time span 1in which’the retrieving should be
done is approximately equal to the time span that it took to

go through and build it and put it in.

MR. MARTIN: This has been probably the most difficult
thing we have had to deal with 1n the sense of being able to
communicate it to other people.

What we mean is it 1s our view that the period of
retrievability or the period during which you want to maintailn
the abllity to go 1n and do corrective action is hard tb know
in the beginning. It will undoubtedly be the result of a
monitoring program that willAunfold during repository development.

On the other hand, decisions have to be made early
that will affect the ability to hold the facility open; waste
loading, stresses in the rock, that sort of thing will have ﬁo
be decided long before monitoring and surveillance program is

put in place.

We are saying the initial design should contemplate

maintaining the option for future people to watch thils thing

without closing i1t up for a period of time. We picked 50 years.

That does not mean it is readily retrievable like a retrievable

storage facliity.

If DOE can make the case that backfilling the

| repository and the tunnels and what not can be done while still

Al MEDCAAN DEDARTIAS /AL IR ANV I,
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maintalining the ability to go back_in in a reasonable period of
time and take correct;ve action, fine. The reasonable period
of time we thought we would define by saylnhg about the same
overall timeframe as it took to develop'and £111 up the
repository in the first place.

COMMISSIONER AHEARNE: That could be 10 to 15 years?

MR. MARTIN: Or longer; 25 to 30 years. What we did

not want to do is have a situation where one could claim 1t

1s theorectically possible to go back in but it may take
several hundred years.

The way we have defined things and the way it is
understood by DOE and most of the contfactors, they seem to

be satisfied.

COMMISSIONER AHEARNE: Related to that is a requirement °

on the packaging,to be able to be available for retrievability.
I guess :that would end up meaning certaln criteria on the
external corrosion resistance.

MR. MARTIN: Essentially that 1t be intact and

locatable.

COMMISSIONER AHEARNE: Tﬁat also does not seem tc
te much of a problemn.

MR. MARTIN: As long as it does not entail
essentlally an open réédily retrievable stofage facility, most
¥ the contract people working in this area do not seem to be

concerned. I think we have removed that. I think the advance

89 Paparmn .l s e - - s s e se e e .
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Notice was confusing in that.it led people té think we wanted
essentially a long term storage facility.

Also the regulation does not require it be held open.
The ﬁeople at any time, if they are satisfied and know enough
about it, they can close it up. We do not ﬁant tb have a situatios
where the initial design is such that either the heat loadings
cr presses are such that it is 1mpéssib1e to go do anything later.

COMMISSIONER AHEARNE: On page 20, under "HLW
facility," you have an asterisk and you drop down picking up
the definition out of the Atomic Energy Act, primarily for“the
recelpt and storage of high-level radicactive wasfes.

Where is the word "long term"? Is that not there
because 1t is not in the Act or does>this intend in some way to
pick up the short term storage facilities?

MR. WOLF: We decided to start with the broadest
and most fundamental definitional source which was the section of
the Act that is reproduced here, and that is an HLW facility.

We would use that definitional term. Then the question became
what class of HLW facilities ought we be éddressing in Part 60. -

That would be in the beginning of the procedural rule,
where we attempted to define the scope. Tpat class of
“aclilities would be covered by Part 60.

We set oﬁt a geologic repositery operations area,

Tﬁat takes you back. We héve 1t tied down to geologic

repositories intended for or may be used for long term -

Al MEDCAA DEDAMTIAS Z7AA/ALIMALINV air~
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1 ~ COMMISSIONER AHEARNE: You are saying if I follow the

2 fthread through here, i1t will end up not covering short term

3 [storage?

4 MR. WOLF: There 1s a caveat there. The scope ties you
5 {into geologic repository-operations areas, 1f a short term
facility were co-located, then it is not so clear that 1t would

not be on 1its face'subject to regulation under Part 60 unless

0o N O

exemﬁted.

9 ' Unless there ia tie-in with disposal operations, Part 60
10 {would not apply. . .

N COMMISSIONER AHEARNE: On page 24 under (F), this is

iz talking about the description and assessment of a site and 1t

13 ltalks about the anticipated response. Is that an analytic

14 fcalculation you ai-e looking for or the response characteristics of
15 | the media? Islit a measurement you are asking for or an

16 | analytic calculation?

17 ' MR. MARTIN: I think it will be a combination of both.
18 | There are some of these things that can be measured, like the
19 | geochemechanical stuff.

20 COMMISSIONER AHEARNE: These are the response from

21 | thermal loading?
22 MR. MARTIN: Yes. Some of it will be directly

23 | measurable. Some of it will not. I think that is going o vary

24 | from site to site.

25 | COMMISSIONER AHEARNE: That leads me to -conclude that

| ALDERSON REPORTING COMPANY. INC.
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you are saying the SAR should include an analytic calculation
based upon actual meaSurementscﬁ‘the properties.

MR. MARTIN: Yes; which was done during site
characterization.

COMMISSIONER AHEARNE: On page 25 at the bottom, (E),
you have a confirmation, the analyses and models will be confirmed.
Perhaps that is just a standard state-of-the-art term. What
do you have in mind?

MR. MARTIN: It means one should present the bases for
believing this model mimics reality. We use the word "confirm"
advisedly rather than "validate," which is a much more
rigorous term. What we want to do is all of the different models'
used should either bé validated or confirmed, using natural
analogs or lab tests or mon;toring data. There ought to be somne
basis for convincing us those models indeed will predilct reality.
Some can be valldated and some cannot. |

COMMISSIONER AHEARNE: Is it correct to conclude that
it 1s whéther or not the experiment gives you confidence in the
models?

MR. MARTIN: Yes.

MS. COMELLA: I think we wanted to make certaln that we
understood very clearlj the basis for DOE's choice of a
particular model or set of models, that they_were using as aprt
of their application. We wanted to understand what the basis

for it was; what they felt it was and what they believed was

. ALDERSON REPORTING COMPANY, INC.
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appropriate for the use of that particular model.

- COMMISSIONER AHEARNE: On page 26, in the middle of the

-lpage you have a section which is underlined. You are asking for

the analysis to include an evaluation of the alternatives. I
would have thbught one of the important things édu would want ig
the basis for their selection.
Do you assume when they provide the comparative

evaluation they wiil then clarify what is the basis for that?

MS. COMELLA: Yes. I think that was implicit in what
we had intended. Perhaps we ought to make it explicit. I think
whenever one is presenting alternatives, I guess it did not
dawn on me that they would not deal with the bases.

MR. MARTIN: We looked this up for a different reason.
I think there is another section in here that deals with

presenting the bases. We will check that. I am pretty sure

that is covered.

COMMISSIONER BRADFORD: While you are on that one,
why did you drop the language having to do with alternatives
that would provide longer periods of isolation?

MR. MARTIN: Miké?

MR. BELL: During our review, there was some confusion
as to what éypes of things we wanted the alternative analyses
done for. Some read it tc mean every single system component

and structure important to safety should have 2 cost beneflt

» -1 ' < - L od
analysis done and what wWe are focusing on is those major parts of

ALDERSON REPORTING COMPANY, INC.
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the system, the waste package, the underground facility design,
important to the 1ong term isolation. We attempted to clarify
that. |

COMMISSIONER BRADFORD: It would seem. you could have.done
that and still kept the emphasis on alternatives that would pro&ide
longer isolation.

MR. MARTIN: I do not think that was taken out for any
strohg reason. Is there any reason why we had to take that out?

MR. BELL: I guess we would be happy © discuss it. We
did not see any signiflcant change in the level of the analysis
or requirement as'a result of thié change. If you see one, we
should discuss 1it.

COMMISSIONER AHEARNE: You could always take a phrase
that was taken out and put a comma after "isolation" and put in-

that phrase, which would then take care of the point Mike was

worrled about.

COMMISSIONER BRADFORD: Yes.
COMMISSIONER AHEARNE: At the bottom of page 26,
going onto page 27, you talk about the identification and

evaluation of undiscovered deposits, including you will describe

physical factors as tonnage, grade, quality.

I guess I am a littlé'puzzled about how YOu eXpect‘

they are going to get this amount of detall for the undiscovered

deposits.

MR. MARTIN: I had a feeling this was gcing to come

ALDERSON REPORTING COMPANY. INC.



300 7TH STREET, S.W., REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554.2345

10
n
12
13
14
15
16
17
18
19
20

21

23
2 |

25

13

up. We discussed this during the Advance Notice and took 1t out.
Since then, we have gone back and looked at the small resource
question again and tried to deal with people who understand
these types of resource assessments.

I ﬁhink the way ;his is donebis %) you have a good
understanding of the geologic setting, there are established ways
when doing resource assessments of ﬁaking estimates, 1nc1udihg
tonnagé and grade and that}sort of things.

.COMMISSIONER AHEARNE: I am very familiar with one type
of resource assessment and that is uranium. It may be much‘
differént from the others. The level of uncertainty even by

the very best people on this kind of inference drawing 1s quite

large.

MR. MARTIN: I agree. Tﬁere will be quite abit of
uncertainty but on the other hand, I think we want some sort of
an assessment done on the resources we know about and those that
are inferred to be in the area.

COMMISSIONER AHEARNE: Do you not later point out that
1s one of the factors which could disqualify a site?

MR. MARTIN: Yes. |
COMMISSIONER AHEARNE: My concern is having gone through
#ery extensive debates on whether or not uranlum can be found
in areas, there is such a band Qf uncertainty that someone who

is in favor of a site can very easily drive those inferences

or the extrapolation very low and someone who is opposed to the

ALINERSK)NI?EFKDFTWNG;CCM%PAUQY."QC.
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site can raise the extrapolation fairly high. Other than actually
going out and doing a lot of drilling throughout ﬁhe region, |
you are not goingnto find out.

COMMISSIdNER~GILINSKY: What page are you on?

COMMISSIONER AHEARNE: On page 26 and 27 of Enclosure A.

MR. MARTIN: Are we not in that pickle anyway? Having
a2 resource conflict at the -site 1is éertaihly a negative attribute.
One is going to have to do the best possible. I kind of see that
debate as being inevitable.

COMMISSIONER AHEARNE: Unless you were to link 1t into
what is found 1n a test boring.

MR. MARTIN: One does not want to do test borings
because of perforating the site. | .

MR.-BELL: To understand this requirement, you have to
understand the definition of "site" which i1s defined in Part 60
as a very large area. It is true that you will have an
exploratory shaft and some information right from the liocation
where the underground facility will be, the questions are
always going to be coming up about someone coming in and

solution mining ten miles away and changing all the groundwater

charagteristics.
, There are all sorts of questions that we feel will

come up during the iicensing process. We think 1t is better to

raise i+ and address it and basically the way this issue 1s put

3 to bed is a finding that based on geological techniques, this

ALDERSON REPORTING COMPANY, INC.
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area 1s no more likely to have resources that would result in
intrusion than many other'sim;lar areas and that resolves the
issue.

COMMISSIONER GILINSKY: Are you worried about intrusion
or giving ub the value? | |

MR. BELL: About intrusion, not the vglue of the
materials. These methods wili be supﬁlemented by some
exploration techniques because there will be bore holes sunk
and -very widely spaced throughout.

COMMISSIONBR GILINSKY: Whaf control will there be
over -- how big a site do you envision?

MR. MARTIN: Three or four square miles.

MR. BELL: The geological aquifef operation theory
will be a few square miles. You are going to be depending on

aquifers that may be of concern ten miles in elther direction of

the site.
COMMISSIONER GILINSKY: You are talking about activityA

séme miles beyond that?
MR. BELL: Yes. \
COMMISSIONER GILINSKY: How f;r beyond that?
MR. BELL: It will be sité specific.
COMMISSIONER GILINSKY: A few more miles?
MR. BELL: .A few more miles in each direction.
One additional clarification along Commissioner

Ahearne's concern, this is nct something that autcmatically

ALDERSON REPORTING COMPANY, INC.
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disqualifies a site, none 6f the potentlal adverse conditions
are automatically exclusion conditions.. Thereanethinés thaﬁ
have to be evaluated and dealt with in order to show the

site can be llcensed.

COMMISSIONER AHEARNE: TI understand.

COMMISSIONER BRADFORD: This 1s not phrased as though
the concern were solely intruslion, that is, the language at the
bottom of the section 1is in terms of estimates of net value
and current markets and what have you.

MR. BELL; The reason for that analysis is whether it
1s goihg to be attractive for exploitation.

COMMISSIONER GILINSKY: It is pretty hard to tell whethe:
1t will or will not be 100 years from now. |

COMMISSIONER AHEARNE: They have picked that up.

They have natural resources without current markets.

COMMISSIONER GILINSKY: Is there not any way to siﬁpiy
prohibit drilling for some distance around that? -

MR. MARTIN: I think we deal with.that later when we
get to the good and bad attributes. Right now we are still
in what you have in the application, what kind of information
we want to see so we can judge. We do deal with this in the
siting section. We have several requirements addressing

drillings, subsurface mining, population pressure in the area.

We did make a change here. DOE had a problem with this

also. Théy wanted to limit this to resources which are
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characteristic of the area, which seems llke a reasonable change
©o be made. This may be an area that could benefit from some
more comment. So far everyone seems to agree. |

COMMISSIONER AHEARNE: On the top of page 28 you talk
about you are goIhg to place the records in arcﬁives elsewhere
in the world.

MR. MARTIN: We did also have "in languages which are
likeiy to survive for a long time." -

(LAUGHTER. )

COMMISSIONER AHEARNE: .At the bottom, you have
"omissioﬁs'in this subpart do not relieve DOE from the
requirement of providing neceséary safety features..." Is this
sort 6f a catch-all phrase, that if there 1is some bther safety-
feature that later we think of? |

MR. MARTIN: Yes. I think most regulations have an
including but not limited to kind of feature.

MR. MALSCH: It depends on the regulation. Some of
our regulations havé been putting that in and others do not have
'that provision.

CHATRMAN HENDRIE: Why is it in this one?

MR. MARTIN: It seemed like a good idea. I never

cbjected to it.
MR. DIRCKS: The time 1s so much greater thén anything

we have dealt with. It 1s very difficult to predict if there

zre going to be any advances along the line. We are dealling with
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something that goes almost to the year 2000 before we even.gee
anything happening. I think it would.be good sense to allow
some flexibillity.

MR. MARTIN: That was certainly the major reason, it
seemed reasonable.

MS. COMELLA: I think the other aspect was the fact
that the:construction and design requirements which are contained
in the technical criteria, we wefe not striving for
comprehgnsiveness in terms of every single'area that 1s important
to safety belng covered and we wantéd to make certain it was
clear there were omissions and there was qot an inference being
made that where there was an omission, i1t was not important to
safety..

When you get down into the’design and construction
requirements, beginning on page 41, there are a lot of fairly
detailed requirements there. The absence of the requirement on
a component or subsystem, we did not wish thére to be an
inference that was nbt an .area that was not lmportant to safety.

CHAIRMAN HENDRIE: The first thing to do 1s to put this
disclaimer over with the detailed requirementg, along with
language that says, here and after aré certain mére detailed
requirements that strﬁck us as useful but we do not intend in
this part to hereby lay out everything. DOE has to design the
facllity to meet the qonformanée opjectives stated previqusly

and in doing that, ought to pick up these particular requlirements
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back here in this part but there wili be other requirements they
Qill have to pick up in their designs in order to meet the
performance objectives. |

The way it‘stands now we start out with technical
criteria, scope; we purport to be the agency which establiéhes
the criteria under the geﬁeral guidélines froﬁ EPA for the
radiblogicél safety requirements of the repository. You have
a great regulation here which says we do that but anything.
we do not say still counts. | o

People have a reasonabie right to come to you and
say, if you have not written down the requirements in some form
or another, pray tell, who has? It is our responsibility. When
this thing is 1ssued, these ought to be the technical criteria
for the repository. |

Some areas of the repository design, you only cover in
the most general way. It is inclusive and if you meet that
general one, then our regulations say you can have a license.

In meeting it, you'also have some specific steps
saying, down here in thls corner, in developing’;his area, we
want you to paint it blue, make it verticalg square the corners
and so on. That does not mean that the fact that we nave not
putAthat kind of detail in all other places under the umbrella

means that does not count. That is covered by the general

umbrella.

You really have tc have z regulation that says here
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are the requirements as far as radiological safety is concerned.
If you meet those requirements, you get a license.. You cannot
say, meet these requirements and then there 1s some vague and
totally undefined set of additional requirements we have not
bothered to write down and you can gﬁe38>whét those are, and if
you guess right, eventuallyfyou can have a license.

You cannot write it that way.

COMMISSIONERAGILINSKY: What is the actual effect of
this section? What difference does 1t make whether it is in or
out?

CHAIRMAN HENDRIE: Relocate it and fewrite it to make
clear what 1s next. |

COMMISSIONER AHEARNE: I have been thinking about the
archives elsewhere in the worlid. It sﬁddenly'occurred to me
is what you are saying is they are supposed to include placement
of the records in the archives of locél and Federal Government
agencles and archives elsewhere in the world who would likely be
consulted by potential humanAintruders.

I guess the flbw'of logic 1is that if the United States
is to disappeaf or the Government 1s overthrownror conguered,
the DOE 1s supposed to figure out who 1ls likely to be the

conqueror and make sure the records are placed in the archives

Is that correct?

MR. COMELLA: I do not thlnk that 1s guite correct.

ALDERSON REPORTING COMPANY. INC.
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CHAIRMAN HENDRIE: It is clearly a foreign policy
difficulty.

COMMISSIONER AHEARNE: It giveS’thé ﬁOE quite a
chailenge.

CHAIRMAN HENDRIE: We will have to have the advice
of the Department of State.

MS. COMELLA: I had the tho;ght that 1f 1t went into.
the Vatican Libfary, that would take care of everything.

(Laughter. )

COMMISSIONER AHEARNE: I see. On page 30 and 31,
you say if specified conditions are met, the license may
thereafter be terminated. This has to do with decommissloning.

I thqught particularly in the procedural rule we were
st1ll leaving open the question of what might happen to the
license. Are we now reaching a concluéion that given certain
conditions, we'would allow them to walk away?

MS. COMELLA: Jim, correct me, this 1s really
completeness. We really do not have any specific criteria that
deal with termination of the license. There 1s>just a provision
in the procedures that allow for termination of the license.

COMMISSIONER AHEARNE: I thought the way we came out
on the procedural rule was to leave that a little open because

+ was not clear whether we would pe going at that stage for

termination or modificaticn of the license, that they would still

have to have some oversight responslbility.
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MS. COMELLA: fThat is correct. Your concern is we have
implied something that does not allow for that?

COMMISSIONER AHEARNE: VYes. |

MS. COMELLA: I think we can modify the words.

CHAIRMAN HENDRIE: '"Terminate" 1s only one of your
options. A license may thereafter be modified as appropriate
for a permanenfly closed facility.

COMMISSIONER-AHEAﬁNE: Yes.

CHAIRMAN HENDRIE: Our successors can decide what that
means. Do you see how convenient a word like "appropriate" 1s,

Peter?
. COMMISSIONER PETER: That is exaétly its nature.

COMMISSIONER AHEARNE: Theré is a point at the~bottom.
You pick up a lot of tﬁe definitions that I think you have
already defined earlier,

MS. COMELLA: The idea in terms of the concept section
was tb put together how this all fits- together. 1In the
definitions section, it is alphabetical. In order to avoid the
problem that, for instance, you encountered earlier, where you
had a‘definition of "highelevél waste facility," what does that
mean and we had to track baék to geologic repository operations

area -——- wWe are attempting to track it here in order that the

person coming to thls regulation can underétand how we tried
to put everything together.

COMMISSIONER AHEARNE: And need not read the

ALDERSON REPORTING COMPANY, INC,
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definitions section.

On page 33, under "Control of releases,"

you want the
rate of release to be as low as reasonably achievable. You'go
on to say the minimum. I gather what you are saylng 1s they
should meet the 105 requirement but you would still expect the
licensing review to see if you could achlieve lower.

MR. MARTIN: My attempt here is to provide some
incentlve for the peoble doing research in this areé to continue
to think on this for the next few years. ’it is my personal
conviction that these goals can bé far exceeded at very little
cost if people keep thinking about it and working on it. There
has been considerable improvements Just in the last year. |

Those are the only two places in this whole standard

where "as low as 1s reasonably achievable" appears. It is on

the release rate and the package lifetime.

It is generally is an attempt to keep people thinking

about this area and be prepared to make a case if they dida

reasonable Job.

COMMISSIONER AHEARNE: When you have a requirement,

"the design shall provide the 109" and that release 1s abgve'

ground?

MR. MARTIN: No, from the engineered portion of the

repository.

COMMISSIONER AHEARNE: It is only to the post-media?

- MR. MARTIN: Yes.
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CHAIRMAN HENDRIE: To the geologic setting.

MR. MARTIN: Yes.

CHAIRMAN HENDRIE: It is then 1,000 years.

COMMISSIONER AHEARNE: It is probably longer than that.v
The water transports i,OOO years.

MR. MARTIN: Yes.

COMMISSIONER AHEARNE: The legal requirement that you
see being met providing, is this again engineering judgment or
how tight aﬁ analysls would you expect to be able to be done
to prer that 105 at any time after 1,000 years?

MR. MARTIN: This‘is the question we.discussed'last
time, what exactly is the burden of proof to show you have met
all this. This i1s something that the procedﬁres and what not
we would use that we have to work out with the technicalhpeoplef

COMMISSIONER AHEARNE: You would expect as you write
these technical documents that.yoﬁ would begin to develop
methodology of analysis?

MR. MARTIN: Yes..

COMMISSIONER AHEARNE: On page 34 you talk about .
1n "Isolation period," "...will not result 1nrsignificant
doses to any (individual)member of the public.”

Does that include intruders?
MR. BELL:> We have changed that to "memcer of the

public."
COMMISSIONER AHEARNE: Same guestion.

ALDERSON REPORTING COMPANY., INC.
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MR. BELL: The intent is somebody in the general
environment, not a potential intruder.

COMMISSIONER AHEARNE: Tectonlc stabillity means;knowing
the NRC invented the phrase "Tectonic Province," what dees
teqtohic stability mean?

MR. MARTIN: Mike, is that not defined?

MR. BELL: "Stability is defined.

COMMISSIONER AHEARNE: I will leave that to be provided.

MR. MARTIN: Is that not covered by either.showing
that in the future that the tectonic activity elther would not
change or would favorably affect?

COMﬁISSIONER AHEARNE: I Jjust wanted to make sure
we do not have somewhere the idea that 1t i1s tied up tb a
teétonic province because that would be disasterous.

Going back to page 39, you pick up again the questlon
of resourdes that have eithér greater gross value, net value or
cornmercial poténtial than the average for other representative

areas of similar size.

I assume you are linking this to commercial pofential
as reasonably can be estimated based upon purrent reallstic
estimates of commercial potential, because you are talking about
a <imeframe embe@ded throughout here of thousands of years.

MR. BELL: There is an one to one linkage between

mesting this requirement and the pre-evaluation you are reguired

-\

ALJDEH?SCﬂNl?EFKDR11hK3(ﬁDh4PAJQY."QC;
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tonnages, et cetera.

COMMISSIONER AHEARNE: My concern is the type of
material. I doubt whether you can make a creditable showing
that we know what material is going to be valuable 1,000 years .
from now.

MR. BELL: That is right.

COMMISSIONER AHEARNE: This has to have implicit the

idea and I guess it 1links back to that previous statement that

there was an explicit statement of what can be reasonably
estimated now to be commercially marketable.

MR. BELL: That 1srright.

COMMISSIONER AHEARNE: It is a very near term
economic forecast.

MR. BELL: The economic forecast, yes.

COMMISSIONER AHEARNE: On page 43 under (3), you talk

.about protection against dynamic effects. Structures, systems

and components important to safety shall be designed to resist

dynamic effects that could result from equipment failure, missile

impacts..."
‘What kind of missiles?
MR. MARTIN: Exploding air compressor.
CHAIRMAN HENDRIE: Do you want to say something like
missiles from equipment accidents?

GOMMISSiGﬂER AHEARNE: ost peorls probably would not

worry about 1it.
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On page 45 and 46 you talk about compliance with
mining regulations. You are saying nevertheless, the design
shsll include sﬁch provisions for worker protection as may be
necessary; Who determines which of those provislons will Ee
necessary? | |

MR. MARTIN: This 1is one where we had to do some
careful crafting. The long and shofs'of it 1s what we realij
want to try to do is make sure those parts of the mining
regulations afs applied here. Unless DOE mines this out for-
resale, then they do not strictly appiy. This is a way of our
requiring them to comply with the mining regulations by sayiﬁg
we are going to use them as the standard of judgment. | |

COMMISSIONER AHEARNE: All of the mining regulations?

. MR. MARTIN: Title 30, Subchapters D, E and N.

COMMISSIONER AHEARNE: All of those?

MR. MARTIN: Yes, but not as an absolute requirement.
Some of those regulations that are to achieve Ievels of worker
safety would not fall within the scope of ouf mandate. To the
extent théy are requireﬁents that do not have anything to do
with health and safety responsibilities of this Commission,
the rule could be rebuttsd. That 1s the purpose of the last

sentence; ]
COMMISSIONER AHEARﬁE: Should I read this paragraph
as saying the provisions for worker protection that will be

necessary in our judgment are those contained in D, E and N?

' ALDERSON REPORTING COMPANY. INC.
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MR. WOLF: It would be presumed those are the ones
but any particular regu;ation‘there that is unrelated to ﬁrotectin;
structures, systems and components important to safety --

COMMISSIONER AHEARNE:. The way you want DOE to read
this and the licensing board is those are the ones?

MR. WOLF: Yes, look at those regulations and
presumptively all of those have to be met. |

CdMMISSIONER AHEARNE: They are going into this mining
operation. What about the other kinds of mining operations

that have been established, containment design, structural

'strength of tunnels and things of that sort?

MR. MARTIN: kThey are not in the mining'reéulations.
The only thing one finds in the mining regulatlons is those
things that have resulted from some kind of a disaster. I guess
I was very jumpy. We are getting into an area that is really
outside to a degree our expertise inlthis agency and we really
should not ignofe thoseikind of things that over the years
have been found to be necessaryAto keep people alive.

This was the way we could do that, and teing urged
very much by the Bureau of Mines to do this.
. | 'COMMISSIONER AHEARNE: On page 51, under
"Engineered barriers," I would like to talk about (A)vand (c).
I will pick up the point you have modified.

Secfién (A) has you will provide a barrier to

groundwater movement into and from the underground facility.

ALDERSON REPORTING COMPANY, INC.
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The new (C) 1s reduce and control groundwater movement within the
underground facility. |

Those are different and if that is true, what 1s the
significance of (C)?

MR. BELL: I think it reflects the fact that we are
talking about very large facllities, probably 2,000 acres
undergrouhd excavations. ‘We'are going to require them to
do the best they can to keep the water out but given it
eventually does come into one part of the facility, we want to
have additional barriers to pre;ent the entire underground
facility from becoming flooded very quickly. It is Jjust to
delay as long as possible the resaturation of the underground
facilivty.

COMMISSIONER AHEARNE: I find my duestions‘disappear
as I check the new version..

MR. MARTIN: We aim to please!

COMMISSIONER AHEARNE: On page 62, you have
the quality assurance program applying to systems, structures
and components important to safety and to activities. I guess
I would like to understand the rationale. I can understand
wny the QA prégrém should flrst apply to systems, et ceteré,
important to safety. i guéss my question is why should 1t not

zlso apply to other systems?

MR. MARTIN: I think we looked at this out of Part 50.

MR. BELL: We are applying Appendix B criteria here,

ALDERSON REPORTING COMPANY, INC.
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to systems; structures and components important to safety. It
would be 1like in reactor areas, where we would apply some lesser
type of requirements to other components of the system that‘are |
not spelled out in the rule we developed as part of the
rggulatory program. |

COMMISSIONER AHEARNE: Where in thg rule would I find
what kind of quality assurance requirement would be placed on
those-other systems?

MR. BELL: At the present'time, you would not.

COMMISSIONER AHEARNE: In the reactor world we are
finding an increasing number of cases where probably we should

have applied some quality assurahce to Systems that were "not

important to safety."

MR. MARTIN: This hasAbeen one of the comments.we have
goﬁtén in the past, for example,.what kind of quality assurance
program would apply to geological exploration. This is one of
the items we have targeted to work out some kind of protocol
and breakdown with the geologlists on.

COMMISSIONER AHEARNE: If I look at the DOE guestlion
they raise, I had a question with your response, in particglar
I am looking on pagg five of the DOE letter where they are
questioning 60.132(c). The issue they aré raising is why do
we include oné part and 105 per radionuclide as opposed to
one part and whatever the rate 1s for the total inventory.

Your response is DOE misinterpreted the requirement

ALDERSON REPORTING COMPANY. INC.
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and no actlion is needed. I am not sufe what requirement they
misinterpreted.

MR. MARTINi I can explain each 1sotope.

MR. BELL:V The part they misihterpreted primarily
was the fact they thought they had to apply the one part and
105 to anrinventory that.was decreasing expoﬁentially‘after the
1,000 years for all time. They had misread that part of the

requlirement.

We.have clarified that what we are talking about is
a fixed point for something is decreasing exponentially, 1t
is maximum concentration that occurs at 1,000 years and it 1s
these rates should not exceed one part. and 160,000 of that number.

There are few nuclides that grow in with time, éome
of the radium and others that peak after 1,000 years.‘Infhat
case; i1t 1s based on one part and 100,000 of the peak
concentration.

DOE still has a‘residual concern about the fact
that there_wefe a number of nuclides that at the time of 1,000
years are still fhere bu£ because of the laws of radioactive
decay, there may be only 10 to the 12 lefﬁ and we would never
be able to detect them and show we have met the criteria. That

is not what we intended. We will still have to come up with

some clarifying language.

We were interested in the things that are left after

1,000 years in large concentratlons.
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CHAIRMAN HENDRIE: It sounds like you could have

a diminuous quantity. If your repository contains less than "X"

curies in this isotope in 1,000 years, never mind.

MR. MARTIN: That is exactly what we mean to say.
I think we agreed\in our meeting that we can work this out.

MR. BELL: The write up should have had one more
sentence that said what are the}significant things that are
left after 1,000 yéafs as still being considered.

| COMMISSIONER AHEARNE: Would that be perhaps‘the list
of isotopes that EPA has? As we discussed last time, what'you

are really trying to do is guarantee you can meet that detalled

list.

MR. BELL: We think we need to have a little more
discussion and give it more thought. There are probably several
ways you could do it. You could do it based 6n half life
perhaps as well as concentration and basically we had two days

to turn these around.

COMMISSIONER AHEARNE;. I notice in your definitibn

of the "accessible envifonment" you have struck a large section.
MR. MARTIN: This 1s consistent with our comment

to EPA. Ve are hopihg they are going.to accept our comment

and if they do, this new-definitidn would be an appropriate one.
COMMISSIONER AHEARNE: This is on page 17. Does our

definition have to track their definition? For consistency, it

should.
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MR. MARTIN: That is our intention.

CHAIRMAN HENDRIE: It would make life a lot easier.

MR. MARTIN: The definition of "accessible environment"
is still very much'important. At some point they will have to
be made the same. If they accept our suggestion, we are there.

COMMISSIONER AHEARNE: On page 22 of the revision;
you have changed the TRU. definition“to.go from.the half l1life
greater.tha§ one year to half life greater than five years.

MR. MARTIN: This is to conform it to the low level

waste rule which you should be getting next week.

What exactly was the reason for that?

MR. BELL: It is for conslstency W1th the methodology
that the people are using in Part 61 to develob what you.might ’
loosely call their classification system. As far as
transuranics ére concerned, whethef you cut 1t off at one year
or fi&e'years, it is not very significant. They want to have
a.cutoff point that they can apply to fission products and':
activation products as well and five years makes a big
difference for some isotopeé like cobolt and some of the
fission products. |

COMMISSIONER AHEARNE: The shift-from one to five
would be~consistent}ﬁith respect to our low level wastes.

MR. BELL:> Yes.

COMMISSIONER AHEARNE: Does EPA end up using the same

definition?
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MR. BELL: I do not even think there is a time
cutoff in their deflnition. That is one of the technical
concerns we have to discuss with them during the comment period.

vCOMMISSIONER AHEARNE: We obviously will be hoping to
get a similar definition for both us and EPA. |

MR. BELL: Yes. |

COMMISSIONER AHEARNE: I see "archives elsewhere in
the world" is still surviving. I guess I will submit a public
comment. | |

In your performance of the‘engineefed system,
containment of wastes, as I understand it, what you are saying
is the waste packége which 1s part of the engineered system
has the 1,000 year criteria and the rest of the englneered
facility then has the 1057

MR. MARTIN: Yes. We have defined the waste
package. For shorthand, we say the cannister. That is not
strictiy what we mean. We mean the cannister and the overpack
and the discretely placed backfiil that form a reasonably |

portable unit.
CHAIRMAN HENDRIE: I thought the backfill went

~with the englneered system.

MR. MARTIN: We are saying'if you can imagine a hole
drilled in the floor with a cannister in it and it is packed
with some engineered backfill around it, that Is all now

considered a package. It 1s all a discrete unit. It is all
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engineered as.a module.

Whereas the just unqualified word "backfill" is the
stuff you f1ll back into the tunnels and that sort ef thing
which can also be aﬁ engineered portion.

Thie is a change we made primarily because of some
of the developments in the last year or so have shown some
of these discretely placed backfills can be every bit as
effective as metallic cannisters and perhaps more so, at a
vastly reduced cost. |

We did not want to OVerly constraln what we mean
by the package.

COMMISSIONER AHEARNE: In your discussion of the
basic rule, when you start talking about pros and cons, you ‘
talk about that an example of an otherwise satisfactory site
which must be rejected 1s one that 1s too close to an area
of high population density.

I wondered what in yoﬁr view for rejecting this kind’

of a site, what 1s high population density?
MR. BELL: I think you are twisting the requirement
around somewhat. What the rule really says -- |
| CCMMISSIONER AHEARNE: I am reading it. It says
"Another example is that of an otherwise satisfactory site
which must te rejected because it is too close to an area of
high population density.”

. MR. BELL: The rule itself treats low population

ALDERSON REPORTING COMPANY. INC.
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density as a favérable condition. ‘This i1s the discussion of
the supplémentary information from the Advance Notice. I fhink
our thinking is modified somewhat since then.

COMMISSIONER AHEARNE: This is a synopsis of public
comments and comments of the staff on the public comments.

MR. BELL: I think we may want to go back and make it
more cons;stent.

COMMISSIONER AHEARNE: I am reading on page seven of

Enclosure C.

MR. BELL; That 1s inconsistent with the rule and
should be changed. ; |

MR. MARTIN: I think maybe we can come back to that.
I ém sure there 1s an answer.

MS. COMELLA: I know what that means. What I think
we are trying to do is contrast doing a strictly numerical
calculation and have that be the primary decision tool.

COMMISSIONER AHEARNE: I understand that. Obviously
there 1s some kind of a population density threshold. I was
curious about whether the staff had thought about what thaf was.

MS. COMELLA:‘ We have not thought about quantifying
what we mean by "low population density." We have not really
discussed that in terms of a number.

MR, MARTIN: We had a number In there.

MS. COMELLA: We took it out. We were not ready to

" sommit to something like that. I would have to take issue with

ALJ)ERERDBIRETNDRTThK:CIMﬂPﬁﬂQY."QC.



300 TTH STREET, S.W., REPORTERS BUILDING, WASHINGTON, D.C; v20024' (202) 564-2345

10
n
12
13
14
15
16
17
18
19
20

21

23
24

25

" for earthquakes that would apply to the previous sentence?

37

the way this particular sentence is wfitten. I have read it
a number of times and apparently I read what I wanted to read
and not what is written there. |

COMMISSIONER BRADFORD: You are not saying-it is
inconceivable that you would reject a site on grounds of
popﬁlation aldne. | |

MS. COMELLA: It is conceivable wé would reject a {
site on grounds of population alone. g

COMMISSIONER BRADFORD: In that case, why is this ’
sentence wrong?

MS. COMELLA: It is almost categorical in the way it
is stated. _ |
COMMISSIONER AHEARNE: My question is 1f we say that
black étatement; then there must be a threshold.

MS. COMELLA: We would have to be able to speak to this
in a far more definitive way than we have in the technical
criteria. We have not done that.

COMMISSIONER AHEARNE: Underlying it 1s a very
difficult aspect that population density when, for example,
the Southwest of the United States 1is an area of very low
population density. It is not all obvious that 1,000 years from
now given techniques of water control and so forth that this

could be a substantial population.

COMMISSIONER GILINSKY: Have they set any standard
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MR. MARTIN: We had a figure in the Advance Notice but
it was some number per square mile which we thought would be a
useful thgmbrule as to when low populatioﬁ ceases to be low.
I cannot find 1it.
COMMISSIONER GILINSKY: Do you have a seismic standard?
MR. MARTIN: No. |
MR. BELL: There is not a strict numerical number.
Most of the potential adverse conditions are phrased so that
they are comparative, compare the site with the frequency

and magnitude of earthquakes and such. The criteria mainly

requires an evaluation rather than a particular number.

CHAIRMAN HENDRIE: You are really only interested 1in
population over the period the reposifory is open.

MR. BELL: That 1s true.

CHAIRMAN HENDRIE: Once 1t is closed and you get
started on into the indefinite future, you become progressively'
less able to project and less interested.

MR. BELL: Yes, ybu try to favor an area with a le
population density;initially, we feel it is favorable 1in terms
of reducing doses during the operating period but then there
would be less potential for people doing things like diggirg
wells and pumping large amounts of water for 1rrigatioﬁ and
such that might change groundwater conditions and we realizé

as time goes by, population --

CHAIRMAN HENDRIE: VYou do not convince me. Let me
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tell you the once place in the world where as long as there is
a population resident 1n the area, no one will ever bore deeply

as you would have to, to get to a sealed repository, without -

people knowing about it, and that 1s the Island of Manhattan;

If you had a repository under Manhattan and it was
all sealed up and you had.somehow.gotten through the operational
period, which is the clumsy part, wh} that would be a good place
for it. People are not going to drill around‘there:without
somebody_noticing it. They notice practically everything!

MR. MARTIN: That leadé to a veryvgood'example using
Manhattan where in years past they usgd to pump for drinking
water ih the 1sland. After they buillt thé subway system and
started piping water from the Adarondacks, they quit pumplng
and simply started to flood;‘They have to continue to pump those
wells for no other reason than to keep the subways from flooding.

CHATRMAN HENDRIE: When you deal with population
density, I think someplace out in the outlying literature of
this rule, you are going to have to make clear you are concerned
primarily with the period while they are emplacing waste. It
simply is not praétical tb bore a big shaft in a populated area
and truck stuff inandprocess 1t as you may need to or shuffle it
back and forth between cans in the middle of a densely populated
area.

Beyond that, I do not think you have much concern nor

should you.
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COMMISSIONER AHEARNE: Your heat loading wheﬁ you
have the kilowatts breakef, I assume that is heat loading from
your storage? |

MR. MARTIN: That was a convenient figure. I do not
think anybody is‘ﬁalking about that kind of heat loading.

COMMISSIONER AHEARNE: Why is the higher temperature
reached for a lower heat 1oadihg?

MR. MARTIN: Where?

CHAIRMAN HENDRIE: Figure six in J.

MR. MARTIN: You start out with aged waste versus
fresh waste. |

COMMISSIONER AHEARNE: There are two curves..

CHAIRMAN HENDRIE: You either have the curves

misplaced or mislabeled.

MR. MARTIN: The lower curve is for 20 year old waste.

CHAIRMAN HENDRIE: I think you just have the 60 and
kilowatt labels reversed.

MR. MARTIN: That could well be.

COMMISSIONER AHEARNE: That would be the obvious
answer but I did not know.

MR. MARTIN: That 1s the answer.

CHAIRMAN HENDRIE: Yes.

4o

150

COMMISSIONER'AHEARNE: That is all I have. Thank you.

CHAIRMAN HENDRIE: Peter?

COMMISSIONER BRADFORD: I will have some Juestions
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but I will do 1t by memorandum.

CHAIRMAN HENDRIE: Vic?

COMMISSIONER GILINSKY: On the point of heat loading,
why did you ﬁot have a standard for heat loading?

MR. MARTIN:  That is what we started with. That is the
most obvious starting point. I guess'the more we got into 1it,
it became clear that different geologic media can withstand
much different heat loadings, hard rock granite, for example,
could have a much higher kilowatt per acre loading and still}
remain stable and do the things.you want it:to than clay.

That 1s not even simple if you take two different kindsl
of granites, one type that has a very high initial residual
stress where the cracks and joints are closed uﬁ-and could take
a much lower thermal loading than one that is still sort of
loose and the joints are open.

The initial heating and expansion Just closes the
Joints and thérevarevno stresses built up.

The more we scrﬁtched our heads about that, the more it
seemed like the real way to get at the heat loading problem is
to tell the people, here is what I want the repository to do

and then they have to figure out what sorts of heat loadings

would be an upper limit to still give you confidence that you

«tould have to do that.

That 1s one of the major reasons why we wanted

the test facilitles and the site characterization, to determine
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just what that;limit might be. Most of the test facility
results that I have seen do not comport with predictions,
pre-test predictions, because for example, at STRiPA, it could
take a much higher thermal loading thén predicted at the
beginning. It had a lot of Joints that were not closed up.

'You had a non-linear stréss strain problem and it 1is
not clear what the rélationship is so you do the testiﬁg.
| On a first approximation, we would have to figure
out different heat loadlings probably for each media but that
1s if it 1is an ideal media, then once you get to specific cases,
it seemed to be too complicated and it seemed better to step .
back and say, here is what I want it to do and you make the case
what is the appropriate heat loading;

COMMISSIONER GILINSKY: I would like to ask about the

definition of "high-level waste" which you define as radlated

fuel or product of reprocessing.

What about the kind of material we are running into

as sort of the remains after accldents?
MR. MARTIN: I am glad you brought that up. This

will be taken care of in the low level waste rule, which

essentially defines --

CHATRMAN HENDRIE: We have gotten by pretty good so
far without a definition of "low level waste" by saying low
level waste is everything that is not high level waste.

What I imply from what you just said is high level

.ALINERSK)NIQEFWDRT1NG;CCHWFAUQY.HQC.
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waste is defined as all that material that is not low level

waste.
MR._MARTIN: It sounds like you ére catching up with us.
(Laughter{) | |
CHATRMAN HENDRIE: There has to be a way to break the

cirecle.

MR. MARTIN: This 1s what we are doing, to put an
upper limit on those things that can be dealt W1th in shallow
land burial or near surface burial. There are curle limits

on it, curles per cc.

COMMISSIONER GILINSKY: How would this rule pick up

the rest?

MR. MARTIN: It would be the only home the rest of

it would.have, to the high level waste fepository, unless

43

someone wanted to invent dnd convince us that some Intermedlate

form of disposal was satisfactory.

COMMISSIONER GILINSKY: Do you not want to leave
some referegce to the other category of material here? The
only thing'I see is 1f DOE chooses to put other material in
the repository, 1t would have to also meet the standards.

MR. WOLF: The term "high level waste" has a
statutory foundation. The question‘we were dealing with
was to apply a definition of the term "high level radioactive
waste" which is consistent with --

COMMISSIONER GILINSKY: What is the statutory

ALIHERSKDN[REE%DRT1NG§CCHAPAWQY."QC.
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foundation?

MR. WOLF: 1In Section 202 of the Energy Reérganization
Act --

CHAIRMAN HENDRIE: Stuff from the reprocessing plants.

COMﬁISSIONER AHEARNE: It certainly does not mean
radiated reactor field. |

MR. WOLF: Yes, that has been the position the
Commission has taken. |

COMMISSIONER AHEARNE: The statute does not say that.

MR. WOLF: The statute talks about high level radioactive
waste which as a term in the statute the Commission has
understood to comprehend - |

COMMISSIONER AHEARNE: Why can't we also interpret it
to mean the high level wastes from an accident?

MR. WOLF: There was some other statutory history
and other statutes did include radiaﬁed reactor fuel within the
definition of high level radioactive waste.

COMMISSIONER GILINSKY: Is that definition in the law
or our regulafions, of high level waste?

‘MR. WOLF: 1In the Mariné Sanctuaries Act, it does
iﬁclude - |

CHAIRMAN HENDRIE: Who has a copy of the Energy
Reorganizatlion Act?

MR. WOLF: It is not defined in there.

COMMISSIONER GILINSXY: There is a definition in our
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regulations but'I do not believe there'is a definition in the
Atcmic Energy Act.

MR. WOLF: But the other statutes were referred to in
the determination that was made fér purposes of Section 202.of'
the Energy Reﬁrganization‘Act. It was reasonable to include
radiated fuel within the scope of the term "high level radiocactive
waste." | r

.COMMISSIONER GILINSKY: It seems to me the only
sensible definition 1s the waste is the fission products and
if you get above a certaln concentration, you worry-abogt.

MR. MARTIN: We are coming at ii from the Opbosite
direction, rather than take the high ievel reposit&ry and put
some sort of floor on it, we are going at it from what 1is
suitable for near surface burial and put a ceiling on it and’
everything over that does not have a home and has to go to either
the high level waste repository --

COMMISSIONER GILINSKY: Why here?

MR. MARTIN: It could go somewhere else, like sea
dumping, if we ever get around to that, or intermediately mined
cavitiés.

COMMISSIONER GILINSKY: What 1s the difficulty of
referring to it here, you would have to pick a nuﬁber, a
concentration that you are not sure how to‘pick yet?

MR. MARTIN: I am not sure this is the right rule to have

l the concentration in. We are going to have the concentration in

ALDERSON REPORTING COMPANY., INC.
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the low level waste rule,

COMMISSIONER AHEARNE: How would you handle some of the

fliners from Three Mile Island?

MR. MARTIN: Let's take the SDS liners, they will not
have a home. -They will have to go elither to the high level
waste repository or some other special scheme that has not yet
been proposed. At the moment, the only outlet for them will
be the;high level waste repository.

COMMISSIONER GILINSKY: What 1s the difficulty about
saying in thils rule fhat anything above the celling of a
forthcoming rule on low level waste would have to go to this
repository?

MR. MARTIN: I am not sure that -- let me say this.
We'thought through what 1s suitable for near surface land burial.
It is clear what the boundaries are on that. Fbr the moment,
everything outside of that, the only obvious home 1is here.

There are other options. For. example, radlated thermal
shields in reactor wessels with a lot of Nickel 63 probably
could not- go to near surface burial but it 1is not clear yet
whethef the repositories are the places for them to go.

COMMISSIONER GILINSKY: Because'this is a too high priced
solution?

MR. MARTIN: Yes. What we prefer to do is first put the
iimit on the near surface burial, then run down these other

abnormal things like thermal shields, sort of leave the high level
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waste repository as the outlet for everything that is not
explicitly dealt wilth somewhere else.

I think we would be going to the wrong end of the system‘
to use this to put the upper limit on things. It would be
better to puf‘the limit on near surface burial thch is either
the repository or fof someone to come up with some other
proposal.

-COMMISSIONER BRADFORD: I am not sure why‘that 1ssue
arises in terms of the definition.here. There is nothing in this
rule that says all high level waste has to go to a repository.
If you define high level waste in the way Commissioner
Gilinsky 1s suggesting, it would not affect your ability ﬁo put
the liners or the thermal shields wherever &ou thought they
belonged. »

Mﬁ. MARTIN: Maybe I am getting confused.

I do not belleve this rule precludes you putting other
things, spent fuel and féprocessed’waste, in it.

"~ COMMISSIONER BRADFORD: If it does make sense to have
definitions that go by curies, you do not lose anything by
haviﬁg the definition in here that is complimentary to the
definition that you will use for low level waste because
neither one of them tellg you put any type of material in
eiﬁher type of repository. It may preclude you erm putting
high level waste 1n a low level repository.

MR. MARTIN: If it 1s permissive to put things down to a
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certaln concentration?

COMMISSIONER BRADFORD: The rule is not structured to
say that now anyway so that what was puzzling me was I did not
understaﬁd your poinf about the thermal shields_or the l;ner
wastes. It did not seem to me that whatever was said in the
definition here.wouldraffect what one did with those one way or
the other.

MR. MARTIN: There is really not an one to one
correspondence between low ievelahdtugh level. Those are
misnomers. There are wastes sultable for néar surface burial
and wastes suitable for-.other kinds of disposal and wastes
that might go to geologlic repositories.

Once you puzzle through all these limits and what not,
Ilfhink you will see there really are hore than Just these two
categories and the right way to do it is put the caps on the
1essef disposal methods which makes everything left over --
in a practical sense, it 1s only spent fuel and high level waste
and a few other things that look like high level waste like some
of the TMI accldent waste and perhaps some of the very highly
radiated componénts.

COMMISSIONER GILINSKY: Ydu are really talking about
the fission products and things that contain fission products,
in fairly high concentrations.

MR.vMARTIN: Yes.

I am not sure the number you would put in this rule
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would be to compliment it in a low level rule. There may be some
intermediate level of flssion products, for example, if one wanted
to do like the Swedes and builld an intermediate disposal

facility in a rock cavern 200 dr 300 feet deep, you might have
some intermeaiate level waste that we have not yet dealt with

in this country. I am noﬁ sure what those nuﬁbers are. |

CHAIRMAN.HENDRIE: What do wé do with hulls?

MR. MARTIN: To date, they have been put in the nation's
only high level waste burial ground in West Valleyf I am not
sure what the half life is. I think they would clearly usiﬁg
the technology of é few years ago, they would be classified-

as transuranic waste.

CHAIRMAN HENDRIE: The Tramp uranium pulls them over

into TRU.

MR. MARTIN: There was a considerable amount, like
one percent or so, not that much, several'thousands or hundreds
of thousands of manacuries. It has been years since I have

looked at that.

CHAIRMAN HENDRIE: Even after getting chopped and

dissolved and washed.

MR. MARTIN: My recollection was there was still
sufficient contaminatidn that would be classifled as

transuranic waste by anybody's definition.

COMMISSIONER GILINSKY: T would approve this rule for

publication.
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CHAIRMAN HENDRIE: All right. 1In view of the hour,
I would propose to take up the discussion once again‘at another
meeting. There are some things I would like to discuss at
some length, such as the performance obJectives. I think this
is more usefﬁlly done in a discussion format than in a writing
fashion. |

COMMISSIONER AHEARNE: I notice the copy you sent down
to us of the EPA draft makes note that it has not been released
by EPA to the public. I'gather that means 1t is inappropriate
for us to try . to go 1nto'any detail in a public meeting on 1t?

MR. MARTIN? That is what I have interpreted it to mean.
It has not been passed around very much.

CHAIRMAN HENDRIE: All right. Thank you very much.

(Whereupon, the meeting was adjourned at 11:50 a.m.)
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PROCEEDIXKGS
CHAIRXAN HENDRIZ: If we could come to order,

pPlease, the Commission continues a series of meetings here
discussing a proposed rule on the technical criteria for
disposal of high~level wastes in qeologic depositories.

The 1ast‘time-we met there were a number of
questions and some useful discussion. We are today in
effect continuing that, as soon as I can find the
appropriate papers.

(Pause.)

CHATIRMAN HENDRIE: Since my paper has flipped uﬁ.
into it, since we were curious last time, did Figure 6 turn
out to.have & reverse labeling?

¥R. XARTIN: Yes, it did.

CHAIERMAN HENDRIE: Well, that happily restores the
configuration to one in which one's expectations of nature
are reasonably met.

COMXISSIONER AHEARNE: At leest it's
understandable. |

CHAIREAN HENDRIE: Now, John, you had a numbef of
questions last time.

COHHISSiONER AQEARNE: They've been pretty well
ansvered, or I got thenm all_asked;

CHXIRHAN HENDRIE: ‘You got them asked for the

first round.

ALDERSON REPORTING COMPANY, INC,
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One of the reasons I scheduled this meeting was so
that I could ask some questions, some more questions. But

before I launch, Dick, do you or Peter have anything?

COMMISSIOKER GILINSKY: No.

»CHAIRHAN HENDRIE: Then let me go ahead.

COEMISSIORER AHERRNE: I wiil have a few after
yourse.

CEAIREAN HENDRIE: Well, I expect as one or
another of us asks questions they §111 generate some

interest fromr others.
There is a footnote on page 20. Let's see, a
high-level vaste facility means -~
COMFISSIONER AHEARRKE: The earlier or the later
version of it?
CHRIRMAN HEKDRIE: Let's see. That's a good
question. Are they different? |
- ¥R. MARTIN: I think not. We talked about this a
little last time.
| CHAIRHAN HENKDRIE: The citation is not different,
I think. There's a difference in that -- is that right?
Hell, mayﬁe not. Anyway., let;s see. I put marks on it.
These are DOE facilities used for the receipt and storage
from activities licensed from the Act, and then there is a
cliuselthat includes retrievable surface storage facilities

and others authorized for long-term -- in case they ever go

ALDERSON REPORTING COMPANY, INC,
N 400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345



vay. Okay?

¥R. ¥ARTIN: Yes, I think these words are listed
tly out of the Act.

CHAIRMAN HENDRIE: So let me put a slash after the
s in the third line. We say, "High-level waste
ity means a facility subject to licensing and related
rity.“ Okay, and then the asterisk says, "These DOE
ities used primarily for receipt and storage of
level radioactive waste resulting from activities .
sed under such Act.”

Wouldn't that pull in an AFR?

COﬁHISSIONER AHEARNE: This is one of the
ions I asked last time, and they vere promising, at
the legal representatives who wvere sitting at the
last time, not being here this tinme.

CHAIRMAN HERDRIE: They said they would mull on it.

- COXXISSIONER AHEARNE: They said they would try

ake sure it tracked through there. ' ‘

CHAIRMAN HENDRIE: &y note didn't reveal that I
itisfied with the ansver. |

COEMISSIONER AHEARNE: There was no ansver.

CHAIRMAN HENDRIE: Aha, that's why I wasn't
Iled with the ansvét.

¥R. MARTIN: I think I'll defer to legal counsel

L8 one.

ALOERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 5§54-2345
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MR. SHAPAR: Am I going ﬁo answer?

¥R. WOLF: That's -- -

CHAIRMAK HENDRIE: You may ansver, Howard.
Whether yoﬁ can answver is sometﬁinq wve will find out, which
means in the near future.

¥R. WOLF: The question was asked last time, and
the ansver offered at the time in dialogue was that if you
tracked all the definitions you could indeed determine that
unless a facility included at least the qeolo;ical
repository as a part of the facilit}, there would be no
licensing jurisdiction under Part 60.

COEMISSIONER AHEARNRE: Yes, and that was the
statemeﬁt of belief, and at least I left‘the neeting with
the understanding that someone was going to acfuallj'try to
track through and ensure that that's correct.

Hﬁ. WOLF: That is correct. I haven't done so,
but I would be happy to 10 so separately for thé record, if
you would like.

COMMISSIONER AHERRNE: Okay. So I guess the wvay
to say it is if one does that careful analysis of tracking,
then you find out that that is what that refers. But the
reader of éhe footnote just reading through is not likely to
be able to understand.

¥R. WOLF: ©FNot from that footnote azlone, and the

question'of the AFR, if co-located, is not completely

ALDERSON REPORTING COMPANY, INC,
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resolved by that issue.

CHAIRMAN HENDRIE: T would think not; because it
seems to me that the vay the proposition reads here you've
got the paragraph at the top of page 20, and the footnote at
the bottom, and it seems to me that they form in fact a
closed definition set that you can’t get out of. '

It says HLW facility means a facility subject to
-- and then the footnote says these facilities are at, and
You create a problenm withArespect_to‘co-located AFRs and
even co-located wvaste tanks, as a matter of fact

MR. WOLF: Tha;‘s right. TIf they are co-located,
then they vould be included in Part 60, except to the extent
that an exemption were granted. It would provide a
mechanism to determine vhether or not the relationship to
the geologic repositorx activities are such that there
should be =--

CHAIRMEAX HBNDRIE:I Ah, you would tend to include
them? |

¥R. WOLF: That's the vay it's presently written.
As long as there is a geologic repository that we are
licensing, everything at that repository site, by the terms
of the scope and everything else --

CHAIRMAN HENDRIE: Part 60?

¥R. WOLF: Ié includéd. To the extent it doesn't

make any sense, then the facility -- the co-located AFR

ALDERSON REPORTING COMPANY, INC,
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vould.have to be exempted on a case-by-case basis. That is
the vay it is -- it is curtently literally set up.

COEXISSIONER AHEARNE: Was that the intent?

MR. HARTIN: This is the point that ve thrashed
through fbt an hour or so over the procedural rules just
this issue. Ky recollection is that it was left, if they
vere co-located, to the extent that they are intricately
bound toqethef, they are covered. If not, then they would
not be covered. Then we vwould have tb Just leave it to the
case that presents itself at the time, and exercise a feason
if there are.

CHKIRHAR HENDRIE: But you've got some rules for
AFRs, right?

MR. DIRCKS: Yes, Part 72, isn't it?

iR. RATHBUN: Yes, Part 72.

YR. MARTIN: Yes.

CHAIRMAN HEKRDRIE: Would the inteﬁt be to license
under Part 72 for the AFR if there were one co-located? Or
would it be licedséd under ?art 60? Would there be tvo
licenses on the ;ite. or would there be one?

¥R. WOLF: Presumably there would be a Part 72
license. The ?oint is that before any kind of a waste ‘could
be received at a geologic repository site, Part €0 would
apply. In other words, if they are thinkinq about using the

site for a geologic repository, they wouldn't be able to

ALDERSON REPORTING COMPANY, INC,
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bring any high-level waste there for wvhatever purpose
vithout at least having made a submission to NRC so that it
vould give us a possibility to see that the activities they
are broposinc to 3o aren't going to interfere for the use of
the site for geologic repository purposes.

Having been satisfied that the proposed activities
aren't going to louse up the sitebfo: purposes of a qeoloo;c
repository; then if we propose to go ahead and have these
facilities, AFR for example, licensed under Part 72, if an
appropriate technical determination is'made that it is truly
independent and it‘'s not going to interfere with the use of
the site under Part 60, then there would be an exenption
given from the rsguirement that you have to go through all
the Part 60 procedures before you bring any material on-site.

CHAIRMAN HENDRIE: ‘Good. Where in the
supplenentary considerations or the rule itself does it say
Just that?

‘ER. WOLF: In the discussion of comments on the
procedural rule, the Fuestion arosé as fo vhether or not the
language, as written, would cover AFRs at the site of a
geologic repository. I'helieve, in response to that
specific qﬁestion, this concept wvas presented, although in a
very shorthand sort of a way.

T think that's the only place where it is

eddressed.

ALDERSON REPORTING COMPANY, INC,
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_ COXMISSIONER BRADFORD: In the proéedural rule?

HR. WOLFs That's my recollection, that there wvas
some corresponﬁence on this point at thﬁt time. I would be
happy.to pursue this and try to recapture some of these
thinqé.

CHRAIEMAN HEKDRIE: Well, yes. This isn't
particularly a sticking point with me, but I have the
follovwing oﬁservation.

It makes me uneasy to put out rules which apﬁea:
to have certain logical, either incons;stencies in them or
overlaps in licensing authority or other pedimentia of that
kind, vith simply the understanding in the sponsoring staff
and the apﬁrovinq commission that oh.‘well, vhen a case
arises why ve will grant exemptions and fix that all .up.
Because, first of all, it doesn't seem to me that it can
possibly ﬁe very cléar to an observing, interested audience
vhat the intent of the-aqency is. And on the other, suppose
all of us reasonable people aren't here at some future time
and some bunch of mud-headed clods who are determined to
make mischief use the regulation as written, with all of the
clumsies that were built into it?

Nov I am sure that won't happen. I'm sure that at
least some of us reasonable people will still be around to
preserve sanity and save the day. But, after all, as

regulators prudence is indicated and I wodld very mnuch like

ALDERSON REPORTING COMPANY, INC;
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to see in the tracks which this proposition leaves as it
goes through the forest a fairly clear indication of what we
had in mind and how ve would handle cases like that.

Now I don't' know whetﬁer it's vorth discussing it
in the supplementary discussions or whether -- I suspect
that you are going to get a comment on it vhen we put this
out for comment. And that would give you an opportunity in
the reply to that comment to expand upon the comments mnade
in connection with the procedural rule.
| Or, if you didn't get a comment directly, why it's
no great shakes to take the closest on; and expand the
ansver to it to cover the point.

¥R. SHAPAR: It might be best to include a
paragraph in the statement of considerations and the -
proposed rule to flag it and state what our theory is.

CHRIRMAN HEHDRIE:‘ Well, whatever. It just =--

¥R. MARTIN: If it's not covered already. We have
discussed this at great length the last time.

¥S. COMELLA: I don't believe it's in the
supplementary information to the final procedures. I Just
don’'t think we put it in there.

" CHAIRMAN HENDRIE: Ko, no. I just think it's Just
in the aqency's'rasponse to comments, which is in the staff
paper.

MR. WOLF:s That's right.

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S.W., WASHINGTON, 0.C. 20024 (202) 554-2345
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CHAIRMAN HENDRIE: It's at least there in the
files. |

¥S. COﬁELLA& This footnote is probably the
easiest wvay fo‘deal vith it, to elaborate on that footnote.

¥E. WOLF: We can work on that.

CHAIRYAN HERDRIE: I'leﬁve that to the .ec «

COMMISSIONER AHEARNE: Vic, I hope you are
11stenin§ carefully,'bécause I think you are the only one of
vhen you said "us"™ who are likely to be left here vhen this
thinq comes back, when they have applied for their
application.

(Laughter.)

COKMISSIONER GILINSKY: I ceased listening when
you said "mudhead.”

(Laughter.) -

CHAIRMAN HENDRIE: You concluded he was talking to
someone else, so why listen?

COMMISSIONER AHEARNE: He then went on to say, "ve
reasonable."

COMMISSIONER BRADFORD: What Vic is doing is
improving the document retrieval system to a point vhere he
vill be able to find the comments and responses on the
procedural rule.

CHRIRMAN HENDRIE: A question which grows out of

things that the safety analysis report is to include. Page

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE,, S.W., WASHINGTON, D.C. 20024 (202) 554-2345
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25, actually, but starting a page earlier, this is in 6021,
the content of application. Thérgh;s a requirement here for
estimates of the likely maximum individual doses vwhich could
result.

Now I keep thumbing because it‘srwhere my notes
are on the old one --

ER. MARTIN: It's page 25, itenm f.

CHAIRMAN HENDRIE: Yes. Also page 25, it's a new
one. Yes, paragraph C there.

Now doses are nowhere else. Dose cazlculations
aren’'t required anyvhere else in the rule. And when DOE
calculates the doses and puts them in the SAR ahd‘gagAlobk
at them, as far as I know, nothing happens to then. Yod
don‘*t do anything. That is, if the calculated likely
maximum individual dose is 17.5 R, you say aha, it;s 17.5 Re

On the other hand, if you say it's 107, you ahsa, -
it's 107. If it's 3 millirem, you say ahé, it's 3 millirem.

I thipk that's right. Is it?

¥R. MARTIK: Well, I think --

CHAIRMAK HENDRIE: #There’'s no regulatory ctitetia_
attached to the likely maximum individual dose?

ER. MARTIN: This 1is corrects. The governing EPA
standard does not deal with individuel doses.

CHAIREAN REKDRIE: Right.

MRe KARTIN: The only real reason that we ask that

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) §54-2345
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that be in there is that in coﬁparinq. at this point, that
they submit their applicaﬁion, undoubtedly there will be
several tradeoffs that they will have looked at. It would
be nice ip know how the differént approaches they are
looking at compare with regard to an 1ndividua1 dose.

And that’s just anothé: vay to look at the
probler. There was & lot of discussion i;ternally among the
staff as to vhether we ought to do this or not, and the
final resolution vas that yes, ve really ought to see at
some point what the maximum individual doses would liké be
out of this system.

¥S. COMELLR: One of the things that this does it
assist in the assessment of the overall performance of the
repository. How well is the repositery working? Because
one of the jobs of the repository in isolating the waste‘1§
really a relezse -- a very slow releasé ~- over very long
periods of time, and so by calculating this one gets a
pilcture of hovw vell the repository is working.

I think this is a wvay of --

CHAIRMAN HENDRIE: Wait. When you say "is
vorking”, you mean "is projected to work"?

;S. COMELLA: 1Is projected to work, yes.

CHAIRKAN HENDRIE: But as far as I know, the dose
number can come out -- it Just doesn't matter what it comes

out in terms of the regulatory basis.

ALDERSON REPORTING COMPANY, INC,
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MR. MARTIN: This is true. -

MS. COXELLA: That is correct.

MR. KARTIN: This is true.

CHAIRMAN HENDRIE: .Now, presumably, if the
facility meets the three -- the limiting criteria for the
subsections, a thousand-year container, a Part in 100,000
leak rate, and the thousand-year travel time, vater travel
time, and also meets the EPA's standard of not more than so
many carries of a certain isotobe over the first 10,000
years, then it's hard to see how DOE could calculate out of
2 specific repository design and éét of geology, doses which
vere any larger than EPA calculated for its generic one. Is
that right, or'wrang?

MR. MARTIN: I think that's right. The biggest
doses, if everything is working the way it should, that wve
could £ind are in the order of, oh} a2 fev millirem less than
ten.

Now the thing, of course, that they would be
looking at here is --

CHAIREAN HENDRIE: But they might be less, if they
found themselves with a really great site.

KR HABTIN: Absolutely. .

CHAIRMAN HEFDRIE: About absorption in the media,
vhy they might be able to show it, say, gee we not only meet

the EPR standards but we're much better than that.  We

ALDERSON REPORTING COMPANY, INC, _
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Now it might be nice to have that estimated
individual dose number. I guess one might even specuiate
that if you vent ahead without it in wvhat you require by way
of information, that you vere going to end up asking that it
be calculated anyway, because some Board member would be
bound to say, by the way, vhat dose does this all turn out
to be for the maximally exposgd person?

So I can see some rationale for it. But it's also.

MS. COMELLA: It was placed in there basically to
assist in the undersiandinq of the projected performancé of
the repository. I think that's a very important part of
this tequlation that wve ﬁave before you right now, is the
fact that, granted DOE will have to do a calculation in
order to assess ~- in order to evaluate vhether itrmeets the
EPR sfandard.

Part of the licensing decision is going to be an
assessment of that evaluation, and all of the uncertainties
attendant upon the performance of the geologic repository.
And I do believe that this tendé to assist in an
understanding of how well»a particular repository can be
expected to perform.

COMMISSIONER AHEARNE: How would wve --

CHAIEHAN HEKRDRIE: I §uess I -~ let me -- I guess

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S.W_.. WASHINGTON, D.C. 20024 (202) 554-2345
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I don't follow that, because in order to meet the reguletory
criteria you have to show the :etentibn'lihits, the thrée
retention limits, plus the overall EPAR retention limit,
right? So you are going to show those things. You have to
demonstrate those things so that findings can be made by a
Board eventually that those criteria are nmet.

Row, having made that showinq. then the only other
thing you do for the doses is say -- and havin§ thoseileak
rates out of the facility, I assume the following about =z
pathvay, and then I get a dose. And I don't think there is
anything you are going to show in your assumptions about the
pathvay ani the convérsion from -- and then the rest of the
dose éalculation that particularly illuminates how you met
the regulatory cfiteria on a 1,000-year container, the EPA
standard, et cetera.

I Jjust seems to me that it‘is a downstream part of
a series :alculation‘and iﬁ's not going to, yYou know, do
that much for you. 4

| MR. ¥ARTIN: I think that's correét. But, as you
pointed out -- | ) |

:H&IRHAN HENDRIE: Proving things you have to
prove in order to meet the regulations.

¥R. HRQTIN: That's right. But on the other hand,
I can't imagine getting inﬁo the licensing proceeding where

ve don't knov what the doses to individuals might be. It's

ALDERSON REPORTING COMPANY, INC,
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going to come up and wve are going to expand the analysis to
include that so we have some visibility as to what is
happeninge.

 COMEISSIONER AHEARNE: How vould you expect to
calculate this likely maximum individual dose?

¥R. KARTIN: Well, I think this gets to a =-- there
are plenty of codes for doing tha;. We have some; DOE has
sone.

COMMISSIONER AHEARNE: I guess more specifically
vhat I -am asking, oft times in the reactor case you put.in a
theoretical individual at the site boundary and have him
stand there for forty years; ‘

¥R. HAﬁTIN: I think it would be that same kind of
a calculation, given the site and the population patterms
and the vay you think they are going to be for a while, wvhat
is the most realistic? -Where are people living? Where are
they drawing thelr wvater?

CHAIREAN HENDRIE: Steady now. You have just run
back and forth across a barbed wire fence. If you use the
vords "likely maximum”, okay, do you mean "likely maximum"?

MS. COMELLA: That's exactly vhat is meant.

CHAIRKRY HEHDRIEt. Or do you mean ve will take a
realistic look? And wvhat is a "likely maximum" anyway?

¥S. COKELLA: We =--

CO¥EFISSIONER ARHBEARNE: If you remember, an

ALDERSON REPORTING COMPANY, INC,
400 VIRGIN!IA AVE., S.W., WASHINGTON, D.C. 20024 (202) £54-234S
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individnal'sAlifetime is at least the same order of
magnitude of a reactor's lifetime, but it isn't for the
repositorye.

CHAIRKAX HENDRIE: True, but --

COEMISSIONER AHEERNE: Well; I'm not sure if they
are going to hypothesize ¥ethuselah.

CHAIRMAN HENDRIE: Well, no, I guess this will be
the root mean standard, 76-year-old human beinq. And yon'te
right. I can see vhere one would have to-look and see vhen
ip the history of the repositofy a 76-year receiving period
would accumulate the maximum dose, right? Because clearly.‘
on day zero nothing has come out and on day 1vmillion, vhy
ﬁh;t comes out never mind, and somevhere in-between there is
a maxiumuﬁ. And I guess you could do ﬁll of that.

Suppose the likely maximum dose occurs at about
the 2400th year of the repository?

HR. ¥ARTIN: That‘'s probably about when it would
occure. o

CHAIRMAN HENDRIE: That's why I selected it.

(Laughter.)

ER. ¥AKTIN: Well, I think the way you do that
calculation is to assume that somebody living there would
use the wvater from the céntaminated aquifer and what dose
vould he gst over a fifty-year dose commitment. You know,

ve've done that hypothetically. It comes out a few hundred
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millirem over his lifetime.

CHAIRMAN HENDRIE: I suspect that is the way it's
going to have to come out.

MR. MNARTIN: And as time goes on .that qéts better.

CHAIRMAN HENDRIE: I guess by "maximum”™ you are
going to have to mean he lives relatively close to the
boundary ﬁnd that he gets his principal water intake from
that aquifef. I guess the "likely”™ part means that he
doesn't spend at least forty hours a week down in a mine
shaft drilled into the repository. Okay? -

It used to be in releases during normal operation
from reactors, there was a time of great interest in that,
in the regulatory process, Appendix I time, and ve used to
have the "fencepost cow.” There vas an infant vhich vent
vith the fazncepost cow. The covw.was tethered to the site
boundary, post at the site boundary, hence "fencepost cow,"™
and the infant was cradled beside the cowe. The cow ate the
grass at fhe fencepost, and the infant drank the milk, and
that's how ve cai:ulated how much iodiﬁe wvas alloved to come
out. .

~And I guess what you are going to have here i§ the
fencepost resident, and I wish you well with it. At one
time I formed the Society of the Fencepost Cov, and it was a
select group. You may.remember it, Mike. You were active

in this. We had a rather good time. I wish you vell with
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dn to Subpart (e). KNow ve've got performance of
geologic repository after permanent closure. And what I am
vondering about>the Qve:al;iﬁgggen;performance and then the
engineering systenm perfornance,.the subgroups, wve don‘'t
anyvhere in here inc;ude the kinds of vofds,that have been
useful in other regulatory -aspects of our vork -- like there
is reasonable assurance the vaste packages will.contain all
radionuélides for the first 1,000 years. | |

I hear some complaint from the DOE side and
contractors who have worked on it ﬁnd looked at the draft
regulations that phrases like on page 33 in the old one,’
performance of engineered system, sub (i), containment of
vastes, "The wvaste packages will contain all radionuclides
for 1,000 years after permahent closure.” Okay?

And the concern is that that may be intrinsically
unestablishable; that the best ve can hope for in this
imperfect world is that there can be a';easonable showing of
laboratory data and of general metalurqical and geochemical

reaction theory and analysis to tell us that for the

particular package design that they propose that we have a

good, souni basis for believing in fact that they will hold
up for at least 1,000 years..
Novw is that identical to proving that packages

will contain all radionuclides for 1,000 years? And the
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ansver is no, it's not. Okay? And I wvonder then why in
these sections, since the same is sort of true for each one
of them, why you have avoided such language as, you kﬁow;

the engineered system shall be designed so that there is.

reasonable assurance that the packages vwill contain =211

;adionuclidés for 1,006 years and so on?

MR. MARTIN: Well, first of all, let me say I
think it's the staff's intent to do just exactiy wh#t you
described, and ve have massaqed these vords around
considerably to get some language that we think does that.

| Some of the wérﬁinq that has-been.complained about
ve think has been fiied, and DOE agreed have been fixed, by
the current version that you have where vwe used the words
"designed™ rather than “shall be capable'of“. There is a
difference ihere. I think "designed” means, or has implicit
in it, some of the connotation that you were discussing.
And also notice that wve have "assuming anticipated processes
and events” to further get this into 2 more reasonable grove.

And at some point in the past we had the wvords
"reasonable assurance®™ in there, vhich I personally liked,
but were taken out, judged being not really necessary. But
I would have no objection personally to putting them back -
in. But I think the intent is to dofjust exactly what you
described. We think that this does that.

COMMISSIONER AHEARNE: Howard?
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¥R. SHAPAR: I think it's our viewpoint you could
make the argument, if you use the wérd "designed”,
“"designed”™ has no guarantee that it will perform that vay.

CHRIRMAN HENDRIE: 1If it‘s got to be designed to
contain all radionuclides, people are going to argue with
yoﬁ that you have not met that standard unless you can show
that materials and the way in vhich you have done the

design, that a case can be made that nothing comes out,

‘maybe.

Now you can also argue that by saying "design” you
can say, no, design means the best we can here and have high
assurance but not absolute assurance.

MR. SHAPAR: You could ob‘through our mass of
regulations and find it done both ways. ,

CHAfRHAﬁ HENDRIE: I think that's probably riqht.
By feeling here was, if wve mean "reasonable assurance”, then
ve ought to say it, because I think these are going to be
hard enough propositions to make the case on in any event on
the one hand, and on the other, I.think it is Jjust clearer
to people vho are more nearly the informed lay public wvhat
precisely your standard is if you say "reasonatle assurance”.

MR. MARTIN: I thought that back in the procedural
rule the basis for finding 2 favorable finding was
"reasonable assurancé" that those requirements of subpart

(e) are met,
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¥S. COMELLA: Yes, that was just the point I was
trying to recollect. I think you are right. It's in the
decision standard itself in the procedural rule.

¥R. dARTINK: Do we need to repeat it again here?

CHAIRMAN BENDRIE: I don't know vhether ve do or
not. Is it clear? _ v

KR. SHAPAR: I think it is. We can put a generic
thing in this one to make it understandable rather than
repeatidq_it in éach section.

CHAIRMAN HERDRIE: That is a possible approach. I
vould appreciate a recommendation on that that looks both at
the ﬁrocedu:al rule and what it says and vhat the |
bracticalities ara. What I aﬁ afraid of is that if you
leave it to the procedurzl rule you have the interesting
confiqurkﬁion that you have a techﬂical criteria requlation
vhich ve say, novw here are the technical criteria, and if a
repository meets these, why, then, the implicit aséumption
is that it is acceptable to us.

The technical criteria say "will contain all" and
everybody says, by God, those are good criteria. But over
here ve've got a procedural rule that says vell, actually,
vhen ve make the decision wve don't want the technical
criteria to be met as wtitten; Ail wve want is reasonable
assurance that they will be met. ‘And it seems to me that

that may sort of hold up in a logical way, and through the
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Commission’s administrative procedures as a basis, but it
Jjust seems to me that it would be clear to everybody 1f the
technical criteria themselvés said now, look, here are
technical criteria. We vant to have reasonable assurance
that the container design is such that nothing will get out
for 1,000 years. |

And then right at the immediate level where nobody
can, you know, 1f they quote the section sub(i) here, the
containment of vastes, you've just got to £ill it in. You
don 't have to know that somevhere either in the preamble to
this rule or over in the procedural rule it says well, well,
povw wait a minute. You know, our decision basis is Jjust
reisonahle assurance that those great criteria are met.

So I don't know. I wish you would think some on
that. |

¥R, MARTIN: Yes, we'll take a look at it.

CHAIREAN HENDRIE: I don't know whether the
Conmissioners have a point bf viev on it.

COHHISSIONER»BHEARNEz I don't see howv practically
one is going to ever do anything more than have some
standard met, that with a degree of céﬁfidence. But you
certainly aren*t going to prove a 1,000-year behavior.

COKEISSIONER GILINSKY: But the sense of it is
that you vant to have high confidence that the naterial is

going to stay there for 1,000 years.
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CHAIRMAN HENDRIE: Yes.

COMMISSIONER GILINSKY: Now‘when you come to
evaluating it, you are going to have to apply some
reasonable stanliards, because you can’'t do anything but
calculgte.and maka soﬁe Judgment.

| COMKISSIONEE BRADFORD: Well, I think that’s
right. And it may be possible to say it -- that one wants
the sunm total.to be high assurance and that that is going to
be the product of a number of reasonable assurance judgrments
that have to be made at the individual steps. N |

I agree with your point, Joa, that vwhatever the
standard is it is vell to say it in both fulés so that if
one reads one and not the other they won't feel we are not
putting anything over on them.

‘CHAIREAN HENDRIE: I.just have a feeling that atn
some later time whén some future set of Comﬁissioners and |
staff officers are trying to explain to the Congress or a
hearing board what was neant here, it’s all going to sound .
rather patched toﬁéther. and it would be better if it vas
fairly straightforvard here.

¥R. DIRCKS: I think something got lost in the

shuffle heres As I recall, wvhen we got into this last year,

_that "reasonable assurance” vas in there, and, Jack, 1

remenber us talking-aboﬁt this. So T think we started off

with that intent. Somehow or other the words got lost.
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‘CHAIRHAN HENDRIE: I think there was this business
about saying it once in the procedural rule and then there
vere words like "idesigned®™ and "assuminq ahticipated
processes and events”, which helped the abiiity to make the
case.

In having "assurance,” -- and please stick to
"reasonable assurance.” The last time you used “"high
assurance.” Do you remember what happened?

COMMISSIONER GILINSKY: It was, what, ”physiéal
sécurity,“ or something like that?

CHAIRKAE HEKDRIE: Yes. |

¥R. DIRCKS: We wound up with three degrees of
"high assurance.” |

(Laughter.)

CHAIRMAN HENDRIE: We wound up patting everybody
down, remember, and promptly had to retreat before a'stOtm
of protest, so be careful about "high assurance”, please.

In this organization a "reasonable assurance” is
an extraordinarily difficult standard to meet. I was going
to say there are two aspects to the proveability of these
things. ©On the one hand you want a desianvhich can be
analyzed or ju&ged, because it isn't going to be so
complicated you are going to do great structural analyses,
but jusg be Judged to be a fairly conservative design and

that the supporting information on materials, properties,
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and interactions and so on indicate that it is probably
going to hold up in great shape for a long, long time. You
certainly vant that.

Another part of it is, good, I've got this design

and the supporting information, and every indication is that -

it vwill really do the job. Okay? Now I have to manufacture

a number of these -- some thousands, probably -- and hov do

I prove that my manufacturinq processes and so on, that the

quality assurance will be so good that there will be ~- that
all the containers will be absolutely as good as the desiqh

suggests?

Well, you know, in the real wofid you get a
distribution of quality in the produced product and you hope
that your inspection standards are'tiqht enough to cut off
the tail on the low side -- the unacceptable side -- but
there is still going to be a distribution of quality in the
packages and that also introduces a variability, which makes
it exceedinq}y difficult to prove one hundred percent of
anything.

(Whereupbn, at 10:54 a.m., Commissioner Bradford
left the room.).

CHAIRMAN HENDRIE: And that is another reason,
another part, then, of the reason, vhy some reasonable

assurancé that some of the places help the standard in the

sense of making it one that is practical and for good design
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that can be improved.

COMKISSIONER GILINSKY: I gues what bothered me,
vhere you were heading on this paragraph wvas if you stick it
in here, it seems as if the goal, the design gozl, is to he-
able to contain it with reasonable aééurancé. which is a
little bit different than saying our évaluation will bé |
based on reasonable assurance --

COMMISSIONER AHEARNE: ~-- assurance that the
design goal is met. | |

| COMEISSIONER GILINSKY: That's right. Reasonable
assurance o2n the part of the regulatory staff. It seems to
me that the design goal ought to be to contain a2ll, or all
but a relatively small -- A

CHAIRMAN HEKDRIE: One could say it that way in
fact, but that's not the way it ié said here. 1If one siid_
the design goal of the engineered system shall be, so that
even if it saturates and so on, the packagés will contain
all rg@ionuclides for the first 1,000 years.

(¥hereupon, at 10:56 a.m., Commissioner Bradford
returned to the room.)

CHAIREAN HENDRIE: That's one way of saying it.
But vhat this says is the engineered system shall be
designed so thatithat is true. And I'm Jjust not sure that
the word "designei™ and the anticipated events, together

with "reasonable assurance™ over in the procedural part of
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the rule, qéts you (2) what will I cell it, the
adjudicahilityAthat-I think it needs, on the one hand; or
(b) on the other, be as clear about what ve mean, as it
might be.

Why don't we let them think on it, because, Peter,
you said you vanted to scratch on this thing sorme nmore.

COEKISSIONER BBRDPORDs.'Yes. I assume we are not
going to vote today.

| CHAIREAN HENDRIE: You would prefer not to be

asked to yay or nay on a final vote this morning?

COE¥ISSIONER BEADFORD: Yes.

CHAIRMAN HEKDRIE: So, for that reason, I did not
expect to come to a vote. We will have time to scratch a
little more. A?hy don‘t we sée what they suggest?

But I think your point is cprrect; That is, one
goes into the design effort and‘says: My objective is a
containment that will not leak anything for 1000 years.
Okay? Now we have to find a way to say alsp, however, as
part of that standard, that vhen we all sit down in the
hearing to see vhefe ve ate vith the proposition before the
house, that the standard is going to be a reasonable
assurance that the radionuclides vill be contained. Okay,
enough said.

Now that is a}principal --

COMMISSIONER GILINSKY: I thought that was what
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vas meant here.

¥S. COMELLA: It is what ve mean. That's exactly
vhat we meant. _

HB. HARTINs Yes, if ve say --

CHAIRMAN HENDRIE: I think that's what they meant
too, but I have talked to some folk who have been working
and trying to figure out -- you knéw, looking at the draft
and so on and trying to.fiqure out how would ve deal with
that and so on. And there's a lot of headscratching. Part
of it's a communication problem and some of it gets cleared
up as time goes on, as you talk to people and so on. But
some of the concern, I think. has a reasonable basise.

Okay. The next piece I would like to talk about
is a little further, on page 34 on the old 6ne, “performance
of the geologic setting.” In the nev one it 1s -- this is
in ii, the isolation period paragraph. We've got a |
proposition here that followiﬁq‘the éontainment period the
qeolodic setting, et cetera, shall be capable. of isolating
radioactive waste. Here again is.a place, you know, that's
one of your reasonable assurance places, either, built in
here or eisewhere.

But then it goes on to say, so that the transport
of radionuclides to the accessible environment shall be in
amounts and concentfations that perform.to such generally

applicable environmental standards that may have lbeen
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established by the Environmental Protection Agency. That's
fine. We have to conform to those generally applicable EPR
standards.

But it goes on and says, and thereby vill not

result in significant doses to any of the individuvals.

COMMISSIONER AHEARNE: To any member of the public.

ER. MARTIN: We°ve changed it to members of- the |
public.

.CHAIEHAN HEEDRIE: Have resulted in significant
doses to any members of the public. Okaf. |

Why do you want that tag on there about the doses
and the criteria?

¥S. COMELLA: Well, once again ve get back to the
point that the purpose of the geologic repository is.to
isolate fhe vastes. And, practically speakinq. that-
transfers into a release of all of the material over very
long periods of time. So one really vants to talk about the
rate, as it were -- the amount.released at any particular
point in time to~make certain that it does hot vork for ﬁ
time, holdbit up, and then it's released to the accessible
environment in a slug. I can't think of a better wvay to
describe it.
| So that vas a way of coming at an understanding of
vhether or not, indeed; the repository was going to function

at or a&s projected.
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COMMISSIOXER BRADFORD: 1I'm sorry. Where are you
now, Joe? ‘

COMMISSIONER AHEAENEs Page 34, 2, near the bottonm.

CHAIRMAN HENDRIE: What are the doses you

calculate under this paraqraph?' Do you calculate doses

¢un¢er the paragraph? Or is the comment about doses meant as

a sort.of parenthetical remark along the lines of yocu've got
tb neet these EPR standards and we Jjust note in passing that
if you do, vhy members of the public won‘’t get significant’
doses.

¥S. COMELLA: No.

CHAIRMAN HENDRIE: Or do you mean meet the EPA
standards and also show that no member of the public
receives significant doses? | |

ES. COMELLAR: It implies a dose.calculation. That
is uhﬁt is asked for there. ‘

CHAIREAN HENDRIE: What do you mean by
"significant®? The EPA has, under their authority, decided
that if this repository d&éégt;w-- or they will decide, I i
trust. They have in draft decided that if this repository
doesn't let out more thanuso many curies of this isotope and
so many curies of éhat isotope”in the first 1,000 years that
doses to the individuals are oot significant.

¥S. COMELLR: That's correct, but part of it was a

desire -- part of it is for completeness. We really don't
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have an EPA standard Yet, and what does a functioning
repository mean? It means that -- what does isolation
mean? It means limited release to the environment over very
long periois of time.

And this was a way of coming at an understanding

of hovw the repository was operating and wvhether it could

operate.

CHAIRMAN HENDRIE: Well, huﬁ I don't knov wvhat you
are going to do with the dose calculation that you made
here. In the first place, is it the same dose calculation
you made back in the "likely maximum™?

¥S. COMELLA: Yes, it is the sane.

‘¥R. MARTIN: Both are the sanme.

ES. COMELLA: Dose calculation.

CHRIEXAN HENDRIE: But yoﬁ didn't propose to do
anything with that one, except to hu#e it handy when the
inevitable guestion arose. Okay, enough of this hanky panky
about geology, what does it reelly mean in terms of doses to
people as an information item?

Here it cracks a little tougher. Here there is a
comment, "will not result®™ -- "requirement vill not result
in significant doses to any member of the public.”™ In =a
section vhich is part (e), here are the requirements for
technical criteria for geologic repositories. Here, having

it appear over here, it suggests ve are going to do
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something with the dose.

Furthermore, it suggests, vhen we say "will not
result in & sigpificant dose”, it suggests we know what a
siqhifiéant dose is. And not only that, but even if they
meet the EPA release standards, ve have in mind some |
different radiologic health standard. All right?

XR. MARTIN: True. |

CHAIRNAN HEKDRIE: Let me suggest, if théy heet
the EPA standards then they meef the radiological health
standards established by the appropriate authority of the
Federal goveramente.

MR. SHAPAR: Maybe the word "thereby™ is intended
to convey just that.

COMMISSIONER GILINSKY: That's what I understood.
it‘to mean. I'm surprised.

| CHAIREAN HENDRIE: No, a minute ago I said does
this phrase mean just féllows, you've got to meet the th
étanda:ds and, by the way, if you do, then we all understand
there ié no siqnificaﬁt dose.

I asked, is that the interpretation, or is the -
interpretation that ve are going to use the dose and look at
it? And the ansver was the latter, not the former. So,
good, strike your cormment. 7

COMMISSIONER GILINSKY: Well, what does "an

thereby™ mean?
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CHAIRHAN HENDRIE& It apparently means "and show
that there will not result significant dose to any member of

the public®". What I am saying is, wait a minute. You are

‘now on the one hand, if you rea;;y nean that you've gone

across the line into EPA's étea of responsibility.

MS. COMELLA: I 4id not understand your line of
questioning exactly. When I saié ve would use the
calculation I know I am not getting across what I am trying
to. . | |

" The rzpository, if it is functioning properly,
ought not to release a large qﬁantity of radioactive 
material at any instant of time, and a vay of seeing hov the
repository is -- how well it's projected to work. is to look
at this very calculgtion'in order to have a better
understanding anid have greater confidence in vhether or not
the repository is likely to work as projected. That is why
that is there.

Now it is not meant to imply that we are setting a
standard that is different from EPA's. It is not meant to
imply that at all. |

CHAIRKAN'HENDRIEa But the proposition as to
wvhether it is workinq; vhether the design is such that there
is reasonable expectation that it wiil vork the vay we wvant
it to, and vithin lipits and so on, is deternined here by

whether or not the analysis of the design says wve will or
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will not hold the emission rate of radionuclides out of the
total repésitofy area down to the EPR 10,000~-year numberse.

If you do, if your revievw does say Yep, by George,
there's every expectation that it will be held down to those
limits, then you've met the standard established by that
other group of Feds vho have been told\off-to do that kind
of standardi-settinge. |

Now as part of their standard-setting, they have
calculated some doses and decided that that's-the wvay they
set their curie numbers, but they've done. That's their
tesbonsihility. They've done that. What I am saying is,
it®s really not our business to come élonq dnd say wve are
going to meet the EPk standérds and, in addition, wve are
going to meet the dose calculation, and we've got some ideas
about vhat our requirements are on that.

¥R. DIRCKS: Could you say, “and thereby
demonstrate that no siﬁnificant doses to members of the
public would occur?”

COEXISSIOKER AHERRNE: I guess, Bill or Pat, vhat
Joe is stressing --

CHAIRMAN HENDRIE: I want a "." after "agency.”

COMMISSIONER AHEARNE: Right. See, what he is
asking is: In‘a licensing reviev, either internally or
externally to the agency's review, that phrase must have

application to wh;t is being required to ke proved, and it's
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not soun&inq like & requirement that ve are --
¥R. DIRCKS: Well, I think the point vas that if
you prove you meet the EPA standards, you thereby prove that
no member of the public would receive a significant dose.
COMEISSIONER AHERRNE: Your iﬁterpretation then is
that it is a parenthetical statement.
COEMISSIONER GILINSKY: You mean the followv-on,
”and(thereby."
COMNISSIONER AHEARNE: Yes.
COMXISSIONER éILINSKY: It's jﬁst an additional
explanation. - »
¥R. DIRCKS: You can leave it in or take it out.
CCMKISSIONER GILINSKY: That's the way I
understood it.
#R. DIRCKS: But if you meet one, you the:eby‘meét
the other.
COMMISSIONER GILINSKY: And thus you have met it.
MR. SHAPAR: Which me;ns you don‘t.need it.
CHAIRHAﬁ HERDRIE: Which means you don't need it
in a section that is called specifically "technical
criterial.” You knovw, this is not a section that says:
Hefe is an explanﬁtion of hov everything is going to work.
It says these are the technical criteria, one, two, three,
four,‘five. The eXplanﬁtions about “thereby the significant

doses” won't be significant because s¢c on and so on are
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appropriate elsevhere.
COMEISSIONER AHERENE: A statement of
consideration type of statemént?
| CHAIRMAN HENDRIE: Yes, or a footnote.
COEEISSIORER RHERRNE: Or this rule puts in place
criteria which by meetinq’not\only_pur ovn standards but by
meeting the EPA standards will then have deveioped a

repository vhich will not result in significant doses to the

public. -
ER. DIRCKS: €So you can put ﬁ "." there and take
it out.
.> CHAIRMAN HENDRIE: Well, I would think so. I
recommend the staff gather on the point beforg ve neet

again, because I sort of -- There seem to be éome different
points of view.

¥S. COMELLA: That's right.

¥R, MARTIN: I think this is about as close to the
gathering as ve are going to get on'th;s point. We have
"gathered™ interminably.

COMEISSIONER BRADFORD: Let me ask that question
another wvay. |

.CHAIBﬁAN HENDRIE: Maybe some people want to
calculate doses and use thenm for éomethinq in a regulatory
requirement sense, and other people think if you meet the

EPR standards then the doses are just automatically not
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significant, and that's that. I see a hand. Yes.
¥R. COSTANZI: ¥r. Chairman, the calculation =--

COEMISSICNER RHEARNE: Would you use the miké,

‘please?

HR. COSTANZI: Oh, I'm sorry. The calculation of
the dose t> any member of the public is a way of measuring
or evaluating the potential'or expected performance of the
site under the partiéular conditions that performance
objective ca;ls to>, namely that there is no longer a
reliance on the engineered portion of the repository
system. And it is a wvay of obtaining confidence that even
in the period when the engineering features are no ldhqer
being relied upon, that the site will still serve a function
to assure that the amount and concentrations of nuclides
reaching the environment will not be significant, will not
be of significant harnm.

And that is why --

CHAIREAN HENDRIE: Yes, but isn’'t all of that
assured if you find that you can make a reasonable case that
the EPA raiionuclide limits over the firs£}10,000 years are,
in fact, met?

kHR. COSTANZI: When this vas wvritten, of course,
as it is novw, there was no EPR stahdard.

CHAIRMAN HENDRIE: I guess there still isn't in a

formal sense.
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¥R. COSTANZI: No, it's not. And the fact that
over the period beyond 10,000 years there will be a

significant in-growth of dollars within the repository and

‘there will still be significant amounts of radiation in the

vaste, and the draft EPA standards that wve have of course
don‘t speak to any period beyond 10,000 years.

CHAIREAN HENDRIE: That's right. _

COMXISSICNER AHEARNE: So you are sayinq-you would‘
interprétvthis as a;ras farbas a2 required calculation --"It
vasn‘t cleﬁr tovme vhether you veré saying that I can
interpret it as two requirements -- one, that EPA talks
about 10,000 years, and we vould want to iook at slices
within that, or say yearly, or a ten-rear_périod. And,
éecond. thit ve would want to look at past 10,000 years.

¥R. COSTANZI: I think that is correct. That's
the vay I would see it.

COMMISSIONER ARHEARNE: So you do see it as an
additional regulatory requirement?

¥R. COSTANZI: Without an additional ~- the EPA
standard I can't say whether it's additional or not.

COMMISSIONER AHEARNE:¢ But, given that the EPA
standard is in draft, it wvould be an additional standard?

MR. COSTANZI: TYes. |

¥R. DIRCKS: That‘poses a problenm.

COMMISSIONER AHEARNE: That's an interesting

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 654-2345



10

1

12

13

14

16

16

17

18

19

20

21

8

24

42

question.
| ¥R« DIRCKS: - Then ve should have raised that with
the EPR, I guess. |
" CHATEEAN HEKDEIE: I'm not sure that when the EPA
vas empovwered under the transfer authority Sack, vhen wvas
1t, *73 or something like that?

¥R. DIRCKS: Yes.

CHAIRNAN HEKDRIE: To establish generally
applicabié.radioloqical standards, that there was conferred
upon the REC and then-devolvinq upon us and authority to (a)
conform to their standards in their area of applicability,
certainly, but (b) also dd'them one better in those aresas,
if ve liked. |

| MS. COMELLR: I think part of this represents a
belief on the part of some members of the staff that the
10,000~year period, wvhen scrutinizéﬁ in the formal
standard-setting period, is not prdhahly going to sufvive;
and that if it does, obviously that this would be truncated
at:10.000 years, or perhap§ a requirement chanqe.

But if, in reality, that does not stand up =--

CHEAIRMAN HEKDRIE: Doesn't stand up vhere?

COMMISSIOKER BRADFORD: 1In EPZR.

CEAIRMAN HEﬁDRIE: We don't have an EPA --

CHAIRMAN HENDRIE: 1In the EPA rnlémaking?

MS. COMELLR: In the EPA rulemasking. We don't.
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have an EPA standard.

CHAIRMAN HENDRIE: But whatever the EPA produces
from its rulemaking =--

4S. COMELLA: Yes.

CHAIRMAN HENDRIE: Be it twvo years --

¥S. COBELLR: Yes, that's correct.

CHAIREAN HEKDRIEs Or to the end of the universe,
is covered by, "as may have been established by the
Environmental Frotection Agency.” So yéu've got it built
in. T don't see, you know --

COMKISSIONER BRADFORD: Ko, but I think what Pat
is saying, is that if in fact they said "two years,”
ridiculous though that might be, then the staff does not
vant to be bound by that.

CHAIRMAN HENDRIEs:s R party to it.

COMMISSIONER BRADFORD2z Or a party to it. And
there I guess you had another question of just whether ve

have the power to set a standsrd.,

CHRIRMAN HENDRIE:v‘That is exactly the question I
rﬁised. |

¥S. COMELLA: Yes, and my understanding 1s that ve
don't have that.

CHAIREAN HENDRIE: Good, then why are you talking
about a time period longer than the EPA has Jjudged

necessary--
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¥S. CONELLA: Because ve don't have --

CHAIRMAN HENDRIE: -- to establish these generally
applicable environmental standards? Don't tell me that ve
haven't got the standard. I know we haven't got the
standatd; We are basing this criterion on the proposition
that there will be one.

¥S. COMELLA: 211l right.

CHAIRKAN HENDRIE: And we adopt vhat our
requirements are to whatever that EPR standard may be by
saying, "as may have been established by the EPA," So-rou
have anticipated whatever they may do.

COﬁHISSIONER BRADFORD: 1Is it ttué. as a 1éqal
matter, that if EPR cuts their standard off at any given
point in time wve not only do not have the bpwer to establish
ﬁ different standard within that period of time, but also '
cannot address a desirable standard for the period of time
they haven't addressed?

CHAIRMAN HENDRIE: I donft know. It would seem to
me that that ﬁouid intrinsic in the transfer of that
autho;ity which, let's see, was by Executive Order, I think.

¥R. DIRCKS: Yes.

CHAIRMAN HENDRIEs It isn't statutory.

¥R. DIERCKS: I wvorked on it in °73, and I think
the rule was -- -

COMMISSIONER BRADFORD: You drafted it.
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ER. DIRCKS: -- to make the distinction. They
have vhat's out in the environment; we have what is within.
Now the lavyers can always come in and say what we had in
nind vhen we 31id this. |

¥R. SHAPAR: I think it was done by the
reorganization plan and .I think it's more complicéted than
the simple question that has been raised. They have two
sets of authorities. They have the authority they got from
the reorganization plan, which is generﬁlly applicable, and
standards applicable to the general environment. They also
have the old FRC authority, the guestion about whether that
is binding on us without the Presidential imprimateur being
added to it.

Hovwever, you've got the concept, "as low as
practicable.” You'‘'ve got the concept that the FPA standards
are supposed to be ambient standards,_ahout which there has
been some guarrel in the past. And that our standards are,
in essence, emission standards.

Now hov that all fits into this posture I think I
wvould have to say that any reasonable steps we took to meet
the EPA standards, remembering that they are different kinds
of standards -- one is supposed to be ambient and ours are
supposed to be emissions standardé -=- So I would say we have
considerabie fiexibility, but the general goal ought go be

the EPR "generally applicable” standards, and we ought not

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345



10

11

12

13

14

15

16

17

18

19

21

23

24

25

46

to trf to rewrite those certainily.

CHAIRMAN HENDRIE: Sheldon, you about to explain?

¥BR. TRUBATCH: There have been situations in which
EPR has not acted, and we have acted, though. One example
vas the Appendix I to Part 50. .

CHAIRKAN HENDRIE: Yes, that‘'s right.

MR. TRUBATCH: S§ at least the answer to
Commissioner Bradford®s gquestion to the point that say after
the 10,000 years, when EPR no longer has any;standard. I
don*t think that precludes the NRC from then having a
standaril.

CHAIRMAK HENDRIE: But if the EPA has determined
that for purposes of estabishing these radiological safety
requirements for geologic repositories, it is necessary and
it is sufficient to have considered the first 10,000 years.
Then wvhy are we mucking around out after that?

MR. TRUBATCH: Well, that's a separate guestion =--

COMMISSIONER GILINSKY: Did they put it in that

form?

ER. TRUBATCHs: -- from vhether as a matter of
law--

CHAIRMAN HENDRIE: I don't know that they did,
Vic. |

MR. TRUBATCH: That's a separate question from

whether as a matter of lavw we can't go beyond EP2 standard.
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.CHAIRHAN HENDRIE: Well, it would seem to me
peculiar if ve could, and if so, something of a little
idiosyncracy in the federal regulatory scope. I would hope
that federal agencies, you know} have authorities which
match along the interfaces so we.are not in their pockets
and they are not in ours, and on the other hand, so there
are not gaps.

I would think if they are fold to do it ve would
take their product and that's that, and we work on our side
of the line.

MR. DIRCXS: There was the reason for the °'73
néeting, because there had been a history of one moving back
and forth across the line. |

CHAIRMAN HENDRIE: Yes; vhat you've got here is =
proposition that goes beyond that. There is a question,
first of all, about what are our apprOpriaie authorities in
the matter. Are ve firﬁiy bound by wvhatever EPA publishes
as a final rule on the one hand? And, on the other hand,
there is the polizy question: . Tf we hay, should we?

Let me suggest to you that if the EPR could bring
itself to think that the 10,000 years is an gmple time to
Judge repositories, that as a policy matter I would be
extremely reluctant to see us lunge further into the
impenetreble future. The only thing we are going to do by

establishing requirements out past that EPR required period
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is to put ourselves in a regime where ve aren't going to be
able to say much cf anything except to vave our-hands and
look honest and look honest and sincere.

COMEISSIONER BRADFORD: RAnd talk about siénificant
doses. | |
CHAIREAK HEKDRIE: And let me tell you about long .
experience on the reactor licensinq side, that’'s not the
kind of regulation you want to write for yourself nor -- and
I teallf think that if one can conclude,thﬁt if.youwmeet the
10,000 leakage requirement that you've got a system which is
intrinsically as good as you are going to do and will hang
together for whatever time you are interested in, why, then,
I think you are not going to do better than that in a real-
safety sense, and I think you may make a lot of trouble for
yourself by trying to pfoject out into the distant
millenia. And you're Jjust going to have a very tough time
naking that case in court.

¥R. MARTIN: That’'s wvhy one of the major features
of the EPA rulemaking is to get straight just that point --
that beyond 10,000 years you are just kidding yourself and
you really knov what's happening here.

CHAIRMAN HEEDRIE: I know, but you have language
here, at least one interpretation of it from a group that
vorked on it, which would suggest that you in fact want to,

i1f they quit at 10,000 for vhat they regard are good and
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sufficient reasons: Never mind, ve'll go forth beyond that.

And I suggest that I wouldn't want to go that way
as a matter of policy. I also think as a matter of
authority it is noi right. But I recommend that you think
on it.

Nov, let's see. For the purpose of -- the rest of
that baraqraph is, "for the purposes of this paragraph, the
evolution of the site is based on the assumption that those

processes operatipng are those” et cetera, "those that are

operating on it during the"™ -- Is that gquaternary or

guarternary? How do you pronounce it?

HR; MARTIN: Quarternary.

CHAIRHAN HENDRIE: I know there had to be #
variation on it.

COMMISSIONER BRADFORD: How many years isvthat?

¥R. MARTIN: It's about the last 2 million =-- you
know, nothing much has happened. That‘'s the definition of
the quarternary. Nothing much hgs happened qeologibally‘
except the ice ages and the mountain-building is over.

CHAIRMAN HEKDRIE: You have to learn to take a
long viev, Peter.

COMMISSICNER BRADFORD: Well, I was thinking of
that in fhe context of rouf last few minutes of discussion,
Joe. I wondered hovw much time the Phoenicians had spent

vondering about wvhat they vere doing to use.
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(Laughter.)

CHAIRMAN HENDRIE: Not much.

COMMISSIONER BRADFORD: On the other hand, they
har not have been creating much by way of isotopes.

-~

({Laughter.)
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COEMISSIONER BRADFORD: ¥ay I ask a question or
tvo, if you are about finished?

CHAIRXAX HENDRIE: Fray do. I am trying to
puzzle-- I know what the staff is trying to do here is to
provide some guidance because you are going to have to try
and guess what is going to heppen, project what is going to
happen over some period of time, whether it is 1000 or
10,000 or'100,000‘or vhatever wve end up with, and you are
tryirq to provide some reasopable basis for them to make
those projections about what the geological events are going
to do. So let me mull on that vhile Peter asks his
questions. |

~ COMMISSIONER BRADFORD¢ With regard to the EPA
standard, and let's leave out the other ha1f cf that
controversy, are you saying here that the repository in and
of itself Jjust durind the first few thousand years should be
sufficient to assure that the EPA standard is met -=- I'm
sorry -- that the geologic setting should be sufficient to
assure that even if the enqineeredvaspects and the waste
packaqe themselves don't perform up to your expectations?

Is the repository an independent barrier that
assures the EPA standard even if the others fail?

¥R. MARTIN: No.

CHAIRMAN HENDRIE: I don't read it that way but

I'm interested.
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MR« MARTIN: What this Says is that after the
engineered design life and the engineered system, that the
geologic portion alone must be sufficient.

CHAIRMAN HENDRIE: This is the post-1000 years.

'COENISSIONER BRADFORD: - Why wouldn't you say it

the other way? Why wouldn‘’t you want the repository to be

sufficient in itself?

- CHAIEMAKN HENDRIE: Because I don't think you make
the grade. ‘

¥R. MARTIN: I think you would like to but I don‘t
think that could be done. Furthermbre, I don't think it
could ever be proven. That is why’we have come at it from
the other --

CHAIRMAN HEKRDRIE: I differ from that. I think it
could be done but I don't think you could ever prove it.

COKMISSIONER BRADFOBRD: Even to a reasonable
assurance level?

¥R. MARTIN: Yese.

CHAIRMAK HENDRIE: Well, no, because in this case
the reasonable assurance has -- there is a broader -~
COXMISSIONER BRADFORD: The uncertainties are
broader? |

CHAIRMAN HENDRIE: Yes, the uncertainties are
broader. One of the things they are trying to do with this

vaste container is to tie up high specific activity
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materials until they are pretty well decayed out. That is
vhat the waste form and the package container comcept is
for. And if you do not have a container or waste form vhich
has a very lov leach rate over the period that those high
specific activity materials are there, there are just a
vhale of a lot of curies of cesium and strontium. ‘And if
you leach that stuff into the groundwater and then launch it
and wvait for adsorption or other processes and the travel
time to protect you, I think you might have a tough fime
shoving that that wasn't a risky proposition.

COMMISSIONER BRADFORD: So the right way to take
this is in terms -- if I wvere just visualizing this process
in terms of years, when 1s it that you_really come to rely
on the geologic setting as the primary barrier to migration?

MR. MARTIN: Well, if everything vorks the way it
has heén designed to work, aftet the first thousand years
you start depending upon it, because that is when you start
releasing the stuff from the repository hopefully at a
11mited rate, and after'thé far distant future you rely on
it.

COMMISSIONER BRADFORD: So the way you have
vritten the standard now, you don't inteni it to say
anything about the repository performance during the first
one thousand years? |

¥R. MRRTIN: No.
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COMKISSIONER BRADFORD: "No" you don‘t? Or "no" 1
have just stated it wrongly?

CHAIRMAN HENDRIE: You mean the performance of the
geologic setting? |

COMMISSIONER BRADFORD: I'm sorry. I keep mixing
up "geologic setting” and "repository.” ‘

CHAIRMAN HENDRIE: I think the inference is that
it is performing superbly, but it has gotten nothing to
perform'on for 1000 years.

COXNISSIONER BRADFORD: Well, that 1is vhat I wﬁs
asking, essentially.

¥R. ¥ARTIK: Well, that is not quite -~ That is
true if everything is working right. Now the EPA standard
also covers -- you knov, the limits apply to if everything
wvorks right and also those reasonably foreseeable events
like peoplé drilling into it, for example, which is almost a
certainty if you believe the probabilistic calculations.

Well, there is a case vhere one or a number of the
canisters will very likely be destroyed or chewed up, and»
the geoclogy then nbuld have to provide the protection for
that. So that for the different credibdle accident
conditions, the geological system, or the geologic setting
would have to provide amplé protection if you had premature
failure of the engineered barriers.

CHAIRMAN HENDRIE: But not 2ll of them.
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MR. MARTIN: XNo.

CHRIRMAN HENDRIE: Because on these kinds of
intrusions, why you are saying: Well --

¥R. MARTIN: That's partially vhy ve did it.

CHAIﬁHLN_HENDRIE: -~ some of these people who are
on the one hand. bright enough to drill 1500 feet, but on
the other hand, nothing has survived and so on, and they go
down and get themselves a drill bit full ofrradioactive
raterlal and they get out. |

MR. XARTIN: Ty;s is correct, and it is another
reason wvhy we sort of went for the engineered systems. It
provides some sort of a discrete nature to the repository,
that there are only so many things you can wreck at one try
and the rest of it is not effective. So for those kinds of
off -normal things, vhere I think will be the bulk of a
debate or in any sort of a licensing procedure, the geoclogic
setting is 211 important.

COMMISSIONER BRADFORD:. But in terms of the »
significant performance belov expectations of either the
repository itself or the waste package, the. geologic setting
isn't required to funciion as a barrier in those first one
thousani yearse. i am not saying now that it won‘'t. I'm Jjust
saying thét in terms of your not asseésing its ability to do
that in terms of your requirements here.

CHAIRMAN HENDRIE: Can you say it again, Peter? I
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‘lost the front eni of the sentence.

COMXISSIONER BRADFORDs In terms of a really
significant failure of either the package or the engineered
repositdrr to perform up to expectations;wghe geologic
setting isn't for regulatory purposes being assessed on the
basis of its ability to be & barrier to that failure in the
first one thousand years.

MR. MARTIN: I think that is right. It is
recognized as some sort of a fery 1arqe,_a1beit
unquantifiable reserve, and one of the major reasons vﬁy ve

have selected to emphasize the engineering portion of it is

because the geologic settting is inherently unknowable to a

large degree. I think the Chairman expressed it right.
Kost everyone feels it will work, but our despair is_to hoﬁ
you prove very much beybnd. If too big a demand is put on.
it, you get into a very hard proof problen.

COMMISSIONER GILINSKY: Let's see. The one
thousand year water travel problem is a backup to that
failure of the céntainer. the repository.

¥R. MARTIN: Just exactly right, but --.

CHAIRMAN HENDRIEs But it at least postponed
things.

MR. MARTIN: That is the one feature that we have
selected that is ceasaﬂably provable as a backup, but wve

have not, for'example, said, well, 1if all of the engineering
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fails, the setting alone must be capable, because I don't
think we could prove that.

COXMISSIONER AHEARNE: That also goes back to the
IRGC approach not to have any one facet be responsible for
everythiﬁq. |

COHH;SSIONER BRADFORD: Well no, the IRG appfoach
vould have said don't make the setting alone responsible for
everything. I don‘'t think it in itself would have precluded
saying that you have three levels, each of which you
consider to be responsible independently. It may make no
sense to do that for other reasons, but I don't think their
approach would HKave ruled out saying that it if step one and
step tvo don't work out, you still have step three thet yéu
think will contain it.

COMNISSIONER AHEARNE: I think ii‘would have. I
thihk it says you don't design. That says that all geologic
settings must be able to handle all or that the contalner
nust be able to handle all.

COMMISSIONER BRADFORD: It doesn‘t really matter.
T had read it to say that you don®t rely on any one of those
things to handle it all.

Go ahead.

CHAIRMAN HENDRIE: Can I charge off in a new
direction? On this general -- well, we will let you think

about it, and we will hear whether or not you would like to
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put in a "."

¥R. MARTIN: Yes.

CHAIRMAN HENDRIE: Or wvhich side wins that debate
on the staff side. The Commissioners can express their
vievws.

Rov ve get ﬁack to désign and 6onstruction
requirements. The stuff about radiological protection,
natural.phenomena looks qoéd. We begin to get to a place as
one goes on back through this part of the rule vhere 1
vonder if ve have run.out of regulation material and have
heguh to put regulatory guide material into the Code of
Federal Regulations?

¥R. SARTIN: I think we are vondering that too,
and that is one of the things ve call out to particularly
ask some comment on in the introduction. Aimosg all of this
stuff has been lifted out of =sither the existing Part 50 or
Part 72, or there are a couple of things in there I have had
sbme bad experiences with in the past that I felt ought to
be in there, an¢ in the aggregate it looks a bit ponderous,
but there is very little in here that is sort of invented
out of whole cloth. HMost all of it is an adaptation in |
design and construction from sort of our corporate
collection of the stuff ve have found that you rezlly ought
to dd. There are a few additions but not too many.

CHAIRMAN HENDRIE: LAre there Reg Guides that go

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., §.W., WASHINGTON, D.C. 20024 (202) §54-2345



10

1

12

13

14

15

16

17

18

19

20

R

24

25

59

vith this?
ER. MARTIN: There will be, and maybe that is one
of the things we thought it would be useful to focus the
conments on, hov much of this stuff are there really strong
feelings one way or the other. There hasn’'t been too ruch
in the past. |

CHAIRKAN HBENDRIEs Yes., Well, vhether it is a
unique manifestation in this part of the rule or not, you
know, I'm not suéa that the nuclear safety requiations of
this Commission need to include the requirement.for twvo
independent indicators on hoists to indicate wvhen waste
packaqes are in place, grappled and readf for transfer;

¥R. MARTIN: That is one of those bad experiences
that I have told you that I have personally had with fuelinq
unloading.

CHAIRKAN HENDRIE: Shaft conveyances used in
radioactive wvaste handling.

MR. HABTIN:‘ That’'s the second one.

(Lauvghter.)

¥R. MARTIN: If you have ever had an experience of
seeing a spent fuel cask dropped into the bottom of the dry
dock, you 410 not soon forget that. And to my mind, having
had that kind of experience, it is very important to --

CHAIRMAN HENDRIE: But after you have al:eadf made

the regulations to read that hoists important to safety
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shall be designed to preclude cage refall, reliable cage
location system -- you know, it just seems to me there are
some places in here, and this one struck.my eye in
particular, where one reaches down to a level of detail
vhich 1s sort of regulatory guide stuff.

HR. MARTIN: Well, there was some discussion on
those tvo points. We have had sibnificant bad experience ih
the nuclear business that I think it merits a bit.

" CHAIRMAN HENDRIE: Well, I'll tell you, you have
to think some about those bad experiences and hov nuch of a
guidance there should be about regulationms.

MR. WARTIN: Well, for example these tvo pointse.

CHAIRMAN HENDRIE: There must be some sort of

»hoist standards that the Bureau of Mines uses or various

people use. There are hoist standards for fuel handlinq.
cask handling stuff, for instance, in the Standard Review
Plan for reactor facilities, and it seems to me that some of
this is at about that level of detail where it is better
handled in the staff guidance documents where the regulation
says, you know, the shaft conveyance =--

¥R. HAR?IN: I agree with you in principle.

CHRIRMAN HENDRIE: =-- or conveyances shall meet
appropriate safety standards. They'll say, Oh, boy, what
does that mean? What that means is some staff guidance

wvhich gives fou a little more flexibility to adapt to
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developments in codes, standards, practice and so on.

¥R. MARTIN: I agree with you.

CHAIRMAN HENDEIE: I Just say that as a conmeﬁt
sinée Yyou are going to get comment on it.

MR. MARTIN: That is wvhat we are particularly
asking about already.

CHAIRKAN HENDRIE: Néw, I think the last area I
vant to pursue this morning is the 50-year-after-closure
retrievability guestion. I guess the guestion is =-- vell,
there are several questions. Fifty years seems like a long
time, on the one hand, in some wvays at least.

COEMISSIONER RHEARNE: They have got two
requirements. On2 is for 50 years, but the other is how
long it would take. You would have to be able for the
operation to go in order to do the retrieval, énd that is a
pretty long timee.

CHAIRMAN HENDRIE: Yes, that is probably another
20 to 50 yearse.

SR. MARTIN: Right.

CHRAIRMAN HENDRIE: And for the place for vastes

‘which are emplaced during the operating period of the

facility, then those wastes are there until the facility
closes, which is, I don’t know, 20, 30 years, 50 years. I
don't knov how long the damn thing will be open. But say 30

years for round numbers, and then S0 years after that. And
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then since you are going to allow them, I think gquite
reasonably, and extended period to take the stuff out i1f it
ever had t> come back out, Fhen as John points out, there is
another 30-yeaf period out on the end of that.
| The first stuff that goes in, you need to have

some reasonable basis that you can mine it for 100 years.
It seens kind of a long time. Not long on the time scale of
the expectad operation of the facility,‘I grant you, but I
am vondering what sort of effects that has on facility
design, among other things, as I look at tﬁe temperatufe
profiles and that "J" thing vhich you sent along.

. duestion. Does the rettievability requirement
in and of itself compel‘a very much reduced thermal loading?

¥R. ¥ARTIN: Well, it could.

CHAIRMAN HENDRIE:s Which then would be perfectlr.
reasonable on all other grounis except refrievability.

¥R. MARTIN: Well, each of these performance
objectives has tried to be somehow tied to temperature and
thermal. We have &iscussed this point extensively with DOE
and several of the industries groups, and their feeling is
that no, it vould not be the controilinq item on repository
design, particularly after we got over tﬁe hump of what do
we mean by retrievability.

It does not mean ready retrievability or ready to

go pluck it out at a moment‘’s notice or it's an extended

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345



10

11

12

13

14

15

16

17

18

19

20

21

24

25

63

storage facilitj. It can be backfiiled, it can be done a
nunber of things with it as long éS'one could make the case
that the design is such that if things start going wrong,
you can still do something about it.

But once you got over that hump, the concern vith
this is a very disruptive type of requirement has suhsided
consideradbly. What wve are trying to guard egainst here, I
guess wha£ I had'in nind is how, say, 50 years from now;
vhoever is in charge of this facility will probably wvant
some time to monitor how it is working and, you know, I
can't even imagine what all things they will be concerned
about at the time, but they would like some time té consider
uhethér they have enough confidence to close up and walk
aw#y. |

-What wve wvant to make sur2 of is that desiqn-
decisions being made today don‘t make it impossible for
people to knowv they want to watch it, either for longer or
shorter, further dovnstream. I guess in an extreme case if
one designed it so that the temperature ramp was such that
it reached a point vhere it vas Jjust too hot to go back in
and re-mine or do anything with it, I think that wvould be &
rather very unsatisfactory situation if it happened anytirme
soon. |

The industrial people we have talked to feel,

vell, with any other kind of temperatures they have been
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talking about that shouldn't be a problem; that adequate
heating paths could be established, that things could be
re-mined, and it should not be a major issue as long és'you
are not saying it has to be standing thererpen in a ready
retriev;hle mode.

. CHAIRMAF HENDRIE: What sort of thermal loadings
are contenplated these days for reasons of package integrity
and engineered system integrity rathetvthan retrievability?

MR. MARTIN: Well, that sort of varies as the
design work on the packages has been advancing. Two or
three years ago people vere.talking about canisters that
wvould reach, oh, in the order of 300 or 400 deqrees.- Thaf
took a sharp downturn to where a year or so ago the people 1
talkéd to at Savannah River were thinking about 100 degrees
as the right number, at least for openers.

That seems to be creeping back up a little bit
lately as they get some more confidence, but it is in the
order of a canister picture of, oh, 200 to 300 degrees.

CHAIRMAN HENDRIE: Do you know what that turns out

to be for ten-year old waste? Does that look like 607 1Is

that more like 60 kilowatts an acre than 1507

MR. MARTIN: Well, there are tvo different curves
you have to look at. One is the canister wall temperature,
wvhich I think has the most to do with the retrieval.

CHAIRMAN HENDRIE: I'm not so sure if you are
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going to have to go down and mine, if you have got the whole
media coming up in temperature so that you have got to
provide cooling, that's going to be kind of burdensome. I
guess people just aie not going to want to deal with that.

¥R. MARTIN: That's true, but the heat capacity of
pnost of these rocks is sucﬁ that the bulk temperature of the
repository rises relatively slovly compared to the pezk
temperatures of the canisters. They peak out at about Sd
years, vhere the bulk temperature doesn't hit its max antil
about 500 years. .

CHAIRMAN HENDRIE: Yes, but it°'s pretty well up by
about 100.

¥R. MARTIN: 1It's up around 100 legrees or so.

CHAIRMAN HENDRIE: And it seems to me the
retrievability requirement extends, at least the
front-loaded canisters, extends that long.

MR. MARTIN: That's right. So the types of
temperatures, just for other reasons that are being kicked
around now, are on the order of maybe a canister wall
tenperature of maybe about 100. Lately I‘*ve heard some
talk, maybe 150. TIf you were to take a ten-year 614 spent
fuel element and encabsulate it, it's hard to get over 100
degrees. If you take reprocessed vaste and load it very
high, then qf course you éan design any temperature you like.

Noﬁ.~retrievability, of course, was an extreme
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case that sort of enyelopes a vhole bunch of more likely
things that you micht want to do, some sort of maintenance
action, perhaps you have some wrong heats of material in
there that you want to fix up, or some better kind of
backf;ll you want to put in. I really would doubt that you
vould ever get in a2 situation vhere you vould want to
cetrieve it. But it is a shorthand way of covering just
about everything you éan think of.

CHAIREAN HENDRIE: Is the nature of the
retrievability that clear in the statemeht of consideration?

COMMISSIONER AHEARKE: When you say the "nature of

retrievability”?
CHHIRHAN HENDRIE: That they have in mind. Well,
you knov, fhinqs like being able to backfill hqles and rooms

that have been filled and so on?

COEKMISSIONER AHEARNE: Somewhere in there --

¥R. MARTIN: We say in there that ve don't require
ready retrievability, but I wdul& have no problem with it.
I think ve discussed it in great detail in the rationale
document.

CHAIRKAN HENDRIE: Maybe that's vhere --

.COHEISSIOHER RHEARNE: There is a discussion
somevhere.

MR. ¥ARTIN: I uouldn?t have any trouble with

putting some more of that in.
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CHAIRMAN HENDRIE: If you don’'t do it now, you
will probably get 2 chanca in responding to the commentse.

iR. EARTIN: This has been the single hardest
concept to §et across, because some people think this is
Just a scheme to promote reprocessing; other people feel it
is a shovw of no confidence in being able to design
repositories. You know, everybody just looked at it from a
different vantage point, but when wve finally got across what
ve were talking about, most of the concern seems to have
subsided. |

The words that we have in here have been discussed
explicitly with DOE and several of the industrial people and
they seem to be satisfied with it.

CHAIRMAN HEKDRIE: What happens in -- Does this
rule out bedded salt?

KR. MARTIN: WNo.

COMMISSIONER RHERRNE: How about EPA?

MR. MARTIK: Well, the EPA had some -- You mean
theirvcomments about salt?

COMNISSIONER AHEARNE: Yes.

¥R. MARTIN: Hell; their comments were more from
the -- they didn't have -- let's see. Were their comments
specifically related to retrievability?'

COMMISSIONER AHEARNE: Yes, I thought they had

something about salt.
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MR. MARTINK: Their conmments I think vere--
COMMISSIONER RHEARKE: Not bédded salt; salt domes.

¥R. MARTIN: Salt domes?

COMEISSIONER AHEARNE: Yes; thﬁtﬂs right.

HR._HARTIN: They had some statements in the

draft, their equivalent of statement of considerations. tha;

I would doubt Survive to see the liqht‘of day, but there

vere somne

gratituous comments.

CHAIRMAY HEKDRIE: I think they commented that

salt domes were in their view --

attracted

MR. YARTIN: Rather inferior =--
CHAIRMAN BENDRIE: -- & reéource, something that

the people interested in getting salt; whereas

bedded salt wasn't in that category. I dimly rememnber

something

like that.
¥R. MARTIN: Yes, well, it said --

CHAIRMAN HENDRIE: But I was asking because there

was this proposition about canisters. Let‘'s see, do they

nigrate up

do either.
there are
that sort
asyntotic

degrees.

or doﬁn the thermal gradient?
ER. XARTIN: At lov temperatures they really don't
If you are talking several hundred degrees, then
a lot of strange brine migration phenomena and
of thiny that tend to -- You know, there are
types of things at temperatures of 100 or 150

I think that is one of Ehg reasons.motivatinq
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people tovards lower temperatures --

CHAIRMAN HENDRIE: I see.

¥E. KARTIN: -- because there are a lot of strange
things you don‘'t have to deal with. Haybe~és more
confidence iﬁ developed over the years, the temperatures
will go back up.

CEAIRMAN HENDRIE: I see. Okar, that runs me out
for the mément;

Peter?

COMKISSIONER BRADFORD: Ko, nothing nowv. For one
thing, wve are out of time. I would propose to get you a
neno by the end of the week and be ready for a discussion
and vote next veek, if that #uits you.

CHAIRKAN HENDRIE: Okay. Other gquestions? Are
you at an end, John? |
R COXEISSIONER AREARNE: Ko. I guess when vwe come
back, I knov they have done a fair amount of work on looking
at EPA standards and how they fold into the criteria they
are proposing. I think that those who-are still
uncomfortable about it might ask them to go into a little
bit of detail on that, because I think they have a fairly
sound case they can ﬁaké‘to shovw at least the logic of the
criterion. | |

I wvould like Bill to consider when we come back,

since that does seem to be a point of major concern in some
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juarters about the criteria, perhaps he ought to consider
one of the issuves being asked for comment is putting it into
the statement of considerations, and later into a gui&e
versus embedding it into the rule. That might at least get
it out for comment. |

COH!ISSIONE# BRADFORD: What i§ the EPA timetable
at this point? When do they hope to have their standard
finalized?

COMEISSIONER AHEARXNE: Rbout a year ago.

COMMEISSIONER BRADFORD: R year “ago”™?

(Laughter.)

¥R MARTIN: Yes. It has been two veeks awvay ever
since I have been ~-- |

COMMISSIOKER BRADFORD: Do they still have to go
through a publication and comment period?

¥R. MARTIN: That's riﬁht. And it is --

¥R. DIRCKS: I believe they have to go to OMB,
now, too. _ |

COBHISSIONERVAHEARNE: At the moment it is still
in the interagency group.

CHAIRMAN HENDRIE: Is it out of EPA yet?

¥R. DPIRCKS:e T think they want to give the new
administrator a chance to take a look at it.

CHRAIRMAN HENDRIE: Yes, because they‘have this

great thing where, like the Office of Radiation Program, it
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is all thrashed out amonyg themseives. And then it takes six
montﬁs minimum or likely a year to get it out of EFR by the
time it cycles throggh the various other offices.

¥R. DIRCKS: The last time ve sav them over there

I think ve met with Wolf Barber and he indicated that would

_be one of the things that the new administrator or deputy

adeinistrator vould get involved in.

COEMISSTIONER BRADFORD: Well, if the p:ocesé ran
smoothly, let me pﬁt it that vay, hov long would it be
before they had a final standard?

KR. DIRCKS: I think they have a package ready to
go and they do only want to have this checked; and how long
he or she might take on this matter is uncertain.

COMMISSIONER BRADFORD: But then they would still
have to go through ; comment process?

¥R. DIERCKS: Then they would have to go -= I think
vhat they --

COMMISSIONER BRADFORD: What are they proposing
for the length? ‘

¥R. XARTIN: On the order of a year. That is
usually the =-- about 1ike ours, nine'months’to a year.

CO¥FISSIONER BﬁADFORD: The comment process
itself? That is the vhole processi that is not Just the

comment period;

¥R. MARTIN: Well, I think they have & comment

f
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period similar to ours --

COMMISSIONER BRADFORD: Ninety dayse.

¥R. MARTIK: -- maybe. 120 days and then some more
massaging.

HR. DIRCKS: But I think even before they go out
for éomment, as an Executive Branch agency they will have to
go to OME vhere they have this inlernqency reviev.

COMMISSIONER BRADFORD: I think you have ansvered
the ccﬁcérn that anderlay my guestion. It sounds as though
ve are talking about a schedule that contemplates oui
publishing a final rule before the EPR standards are
fipnalized.

¥R. DIRCKS: Yes.

KR. BARTIN: VWhich, of course, we have done many
times. 7

COEMISSIONER BRADFORD: Yes. Ko, but I was
thinking of leaving open some of these questions éhat have
come up this morning for resolution, in light of the
ultimate EPR standard. That clearly cannot be done unless
ve are prepared to leave our own rule open for longer than I
vould like to.

CHAIRMAN HENDRIE: Well, it seems to me that we
can certainly g¢go out for comment.

COMMISSIONER BRADFORD: Oh yes, yes.

CEATIRMAN MENDRIE: And then people have to
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struggle with whether ve want to go final before EPA? Or
semi-final, saying: Folks, this =--

COKMISSIONKER BRADFCRD: Fill in the numbers.

CHAIRKRN HEKDRIE: -~ isn‘t final, but here is
vhat it will be a# soon as the EPA does somethinq..I doh't
knovwe Something like that. Okay, look. Let us meet again
on this éuhject next week Jjust to keeb it going and so it
doesn't fall apart.

COMMISSIORER AHEARKE: Héw about perhaps finishing
it?

CHBIRHAN HENKDRIE:  Well, very possibly maybe
finish it. What I would like to hear from you on next time
is some discussion on the points that I have raised and that
other Commissioners have raised here this morning, but I am
obviously interested in the ones that I punched at.

COKMISSIONER BRADFORD: So am I.

CHAIREAN HENDRIEs And presumably by the next go
‘round you will be in shape to --

COMXISSIONER BRADFORD: Yes.

CHAIRMAN HEKDRIE: -- be ready to vote, so the
prospects are we might be able to vote next week. I will
have to look at the schedule and see wvhen that best comes.

COMMKISSIONER BRADFORD: Later is better than
earlier. It is a calendar problenm.

CHAIRMAN HENDRIE: Well, the chances are it is
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Thursday afternoon, isn't it, Sam?
MR. CHILX: Yes.
¥R. DIRCKS: Tt is Wednesday that Jack has to be

ott in Santa Fe t2 talk to the people about uraniue mill

tailinqs;
KER. CHILK: Friday may be a possibility?
CHAIRKAN HENDRIEs When are you going to be around?
MB. DIRCKS: Will you be here Friday? \
'.CHAIBHAN HENDRIE: Or Hedhesday?
MR. MARTIN: Tuesday would be good.
COXXISSIOKER BRADFORD: Tuesday is not so qood for
me, at 1east-if I wind up circulating anything substantial

on Friday night.

¥R. MARTIN: I am not sure I can get back from
Santa Fe by Friday.

| CHAIRNAN HENDRIE: You need a meeting before

Wednesday? When are you going? |

MR. MABRTIK: Well, I haven't set the reservations
yet, but it is a~Tﬁursday neeting at Santa Fe. I think you
can leave Thursday morning and still get there. Coming back
is harder. There is a plane that leaves at 7:00 and gets
there at 10:00.

CO&HISSIOﬁEB AHEARKRE: Gets to Santa Fe or
llbuquerqne? |

XR. ¥ARTIN: Albuquerque; so that's another hour.

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., 5.W., WASHINGTON, D.C. 20024 (202) §54-2345
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So that could be done.

CHATRMAN HENDRIE: All right. I Jjust have to look
at it first and the Commissioners' schedule. I could bounce
things around on Tuesday, but that is not good for you.

CO;EISSIONER BRADFORD: Well, ve can bounce some
things around some more but I'm not sure we can vote on
Tuesday. I will try, but I am not svure.

.CHBIBHRN HEFDRIE: That's right. It also moves up
your tinme.

COMMISSIONER BRADFORD: Yes.

CHAIRMAN HENDRIE: £ we have to slip to the
yellow, vhy, let’s see. Sam will look at the schedule.

COMMISSIONER GILINSKY: What happens Wednesday?

CHﬁIRHAN HENDRIE: Well, if he's got to be there
Thursday, I would hate to -- You know, we could run it, but
there is an emergency drill warﬁinq Wednesday morning that
other things being equal, I ought to ke out there for.
Wednesday afte:noon.ﬁe wvere going to talk adbout the operator

gqual rule, but we could slide that. But if he is going to

be in Santa Fe Thursday, why, it is sort of cruel and

inhuman treatment to keep him here through Wednesday
afternoon. |

¥R. MARTIN: If we could.get a vote on this, I
vould be willing to be abused.

(Laughter.)

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) §54-2345
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CHAIRKAN HENDRIE: I wouldn't allow you to put
yourself in that position lest it cneaté a2 feeling of
obligation over on this siie.

COEEISSIONER BRADFORD: Well, if Jack is willing
to be abused I’think it might be worth tryinq,uednesdaya.

CHAIRMAN HEﬁDRIEs Let's see wﬁat ve can --

MR. CHILK:s I will vork something out.

CHAIRERN HENDRIE: But normally you vould have
been traveling Wédnesday afternoon?

MR. MARTIN: VYes.

CHARIRXAN HENDRIE: I just don't know that you can
get there vwithout going Wednesday afternoon.

COKMISSIONER BRADFORD: Although flying west you
may be able to leave fairly late on wédnesday afternoon and
still --

¥R. XARTIN: I think you can.

COXKNISSIONER BRADFORD: =~- get there at a
reasonable hour.

ER. ZARTIN: Yes.

CHRIRMAN HENDRIE: Okay, thank you very much.

(Whereupon, at 12:06 p.m. the meeting was

adjourned.)

ALDERSON REPORTING COMPANY, INC, '
400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 654-2345
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WASHINGTON, D.C. 20558

June &, 1985

" OFFICE OF THE
COMMISSIONER

MEMORANDUM FOR: - Chairman Hendrie
Commissioner Gilinsky
Comissioner‘rBra ford

‘ 0\ 1
FROM: - John Ahearne « 4[,(,&\\.0%»\—.
SUBJECT: PART 60 ALTERFATIVE .. .. ;v o Z)

I

in order to move forward with the Part 60 proposed rule, I propose
we incorporate explicitly & request for comments regarding use of &
sincle overall performance standard. FAitached is & section thet can be
added &t the end of the Supplementary Information Section of the pro-
posed rule.

Attachment

cc: EDO
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Alternative Approach

Ir. tne course of tne Comnission's deliberatior, it becomes evicent that

ir. crder to have convidence in the ability of & geological repesitory to
contein anc isolate the wastes for an extendec perioc of time, the
repository must consist of multiple barriers. The Commission bélieves

the ﬁncertaint{es inherent in reiiance on the geological setting alone
areitoo great to be reconcijed in an adjudicatory process. The Commission
further believes the staff presumptions that & respository would consist
of two mejor engineered barriers (waste packages and undergrounc faci1ities)
{ﬁ addition to the natural barrier provided by the ceological setting

are correct and reasonable. Having reached these conclusions, the
Commission considers next whether or not and to whatﬂlevel of details

the performance criteria for a2 geological repository should be pEescribed.

In this regard, the Commission considers the fo1Towing three alternatives*:

1. Prescribe a2 single overell performance standard that must be met.

The Standard in this case would be the EPE standard;

2. Prescribe minimum performance standards for each of the major
elements, in addition to requiring the overall system to meet the

EPA standards; and

* Deteiled discussions on the advantages and disadvantages of each of
these alternatives are given in Appendix J to Commission Paper
SECY-81-267, April 27, 1981.
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3. Prescribe detzilec numericéi criteriz on ¢ritical encineering

atiribites ¢¥ the repository system.

Alternative 3 is considered overly restrictive on the design flexibility
anc judged to_be inzppropriate 2t this stage of the technciocical develop-
ment. Therefore, this Alternative is quickly eliminatec as 2 viable

regulatory approach.

The Alternative 1 has as‘its principal advantage the fact that it provides
maximum f1exibiiitj and, thus, is able to incorporate anc to apply up-
to-date techno1ogjca\ 1nnovatiohs end knowledges to the repdsitory
‘design. Notwithstanding the concern over its practica]ity in the
regulatory framework, the Commission cannot &t this time eliminate it
from further consideration. The Commission is, therefore, specifically

3 requesting the general public, particularly those from the technical |

communities, to comment on this point.

In relation to the first and the third alternatives that are briefly
discussed above, Alternative 2 appears to offer a reasonazble and practical
compromise. In addition to retaining‘the single overalil performance
standard in Alternative 1 as the final performance objective, this
epproach establishes the minimum perforhance objectives for each of the
three subelemental barriers. Whi1e the Commission does not view these
three numericel criteris as the absolute yardsticks thet the Ticensee

hes to meet, the Commission does believe thet meetinc tnese minimum
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subelemente’ cesign gozls whern couplec with the geochemice’ sorptibn
crocesses cf the host medie would be essential to enﬁance +ne Commissiorn's
staff confjdence that'the fina?ﬁEPA stenderc wiil be met. Therefore,

the proposec¢ technical rule is establishec upon this approach.

It should be noted that, in the event that the Comnission cecides to
adopt the Alternative 1 approach in the finzl rulemaking, portions of
the proposed rule (e.g., Section on requirements for the geological

setting) would have to be further studied and possibly revised.
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i g Y g NUCLEAR REGULATORY COMMISSION
R ; WASHINGTON, D.C. 20555
9,'" 5 \_‘;!\‘5 C .
" pas ™ | | June 4, 1981
OFFICE OF THE ’
SECRETARY

MEMORANDUM FOR: William-J. Dircks, Executive~Director for Operations
FROM: Samuel J. Chilk, Secretary

SUBJECT: STAFF REQUIREMENTS - BRIEFRIN:/ON SECY-81-267, 10 CFR
. PART 60, DISPOSAL OF HIGH4LEVEL RADIOACTIVE NASTES. - -
IN GEOLOGIC REPOSITORIES: TECHNICAL CRITERIA, 10:05 A. M
TUESDAY, JUNE 2, 1981, COMMISSIONERS' CONFERENCE ROOM,
D.C. OFFICE (OPEN TO PUBLIC ATTENDANCE)

The staff continued their briefing of the Commission on the proposed rule on
Technical Criteria for High-Level Waste Repositories.

The Commission directed the staff to ask for public comment on the need to
consider or include a low population density as a condition for selecting a
repository site. _

" The Commission requested that public comment be sought on possible alternative

ways to deal with human intrusion, one of which may be to eliminate intrusion
as a consideration. :

Chairman Hendrie suggested that the staff ask for public comment on whether the
proposed rule should contain individual subelement requirements or a more
general requirement on total system performance that would be in compliance
with the EPA Regulations on radionuclide releases to the accessible environment.
The Commission reached no decision on this proposition. .

Commissioner Bradford indicated he would review the version of the proposed
rule submitted by the staff on June 1, 1981 to see which of the items in his °
previous memos remain open. He will then issue a new memo. (Subsequently, he
issued a memo dated June 2, 1981.)

The clarifying statement provided by the ELD in his June 1, 1981 memo discussing
Ehe ¥e1?tionsh1p of 10 CFR 60 to other NRC regu]ations was approved by the
ommission

The staff should review the proposed rule to make sure the present language is
con51§t§nt with the removal of the requirement to do a dose calculation (i.e.,
page 12

The Commission discussed, but left unresolved, the guestion of the application
of this rule beyond the 10 000-year period covered by the EPA draft rule.

%W‘%ﬂ
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The Commission did not reach a decision on SECY-81-267 at the meeting. The

Chairman indicated that further

rule.

cc:

Chairman Hendrie
Commissioner Gilinsky
Commissioner Bradford
Commissioner Ahearne
Commission Staff Offices
Public Document Room

consideration would be given to the proposed



UNITED STATES -
NUCLEAR REGULATORY COMMISSION
WASHINGTON, . C. 20658

.June 9, 1981

CHAIRMAN

MEMORANDUM FOR: Commissioner emnsky

Commissioner ford
Corm{ssioner Ah e
FROM: Joseph M. Hendri \;’\‘Q(\.
SUBJECT: HLW TECHNICAL RULE—~—SECY-81-267

As promised, I have marked up the proposed rule. I have compiled the
base for the markup from Enclosure A of SECY-81-267, replacing pages
from that version with the new pages from the EDO's June 1 memo as
appropriate. I have attached a complete rule package, although there
are no changes on many pages, in order to have the whole text convenient
to hand. _

In the balance of this memo, I will try to comment on the reasons for
the significant changes I propose, taking them in page order.

P. 1 A long comment period is appropriate--1 have changed the 90
days to 150, but even 180 would not be unreasonable. In
part, that {s because DOE needs some time for policy evolution
in their HLW plans to be reflected in their comments.

P. 5 Peter's change--from his June 2 memo. (I don't think I
have all of Peter's comments included, but this is due to
oversight rather than disagreement in most cases.)

"Many" rather than "hundreds of" thousands--to avoid giving
the impression that anything very quantitative can be said of
hundreds of thousands of years.

“0
oo

P. 9, 92 The retrievability requirement continues to give me large
problems because it is for so long & period--in effect, more
than a hundred years. Since I had no clearly superior alter-
native to offer, I have chosen to insert a paragraph (the p.

92 insert) that points out how long the 50-year requirement
really amounts to for the designer and ask for comments on the
matter. [ hope we can have a thorough discussion about
retrievability with the staff in our coming meetings. [t mey
help to see what we can do in the rule. ,

%iliéhélﬁizizzig_ZZ—;éfiagwg
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P. 11, 11a This is Shaparfs suggested insert to make clear how
we would handle a spent fuel storage facility at a
repository site, or any other activity licensed under
another part of the regulations.

P. 15 I still think there i$ too much design and construction .
: detail in this rule, but rather than try to sort out what .
to keep and what to remove, have called for comments.

P. 16, 16a This 1s John's call for comments on the overall perfor-
b,e mance standard vs. the rule's barrier-by-barrier approach.
[ have done some rewriting on John's text which I think
(obviously) makes it clearer without changing the thrust.
Inclusion of this section will silence me for the time
being on this matter.

P. 28, 29, Here is a major point--on the reasonable assurance language.
292 The heart of it is in my insert on p. 29a. I think it is
‘essential to being able eventually to license a repository .
that we provide this kind of general guidance as to the
"level of proof" required for positive findings. Just to
say reasonable assurance that the performance criteria

are going to be met simply will not do it. The repository
{ssues have an absolutely unique time span to them. We

have to recognize that reasonable assurance of things

many thousands of years in the future is a different ball
game than reasonable assurance that a reactor vessel will
last 40 years (and we have enough trouble with that).

It strikes me that HLW disposal is a bit 1ike cleaning up TMI-2. The

public interest requires that something be done and what we want is very
careful thinking about the options, possible problems, the best ways to

do the job. But given that application of effort, then the public

interest -1ies in getting on with the job rather than doing nothing. It

is not 1ike licensing a new power plant, where the option of doing

nothing {s the safest course, at least from a radiological safety standpoint.

So what we want to compel with this rule is a really thorough job by DOE

in trying to anticipate and account for problem areas and in being quite
conservative in the engineering design. [ think the rule does that, in
spades. 'When we finally get that thorough job in the form of an application
(and the many amendments to it the staff will undoubtedly require),

there are still going to be 211 sorts of uncertainties in these far-

-future projections. But if it looks as though the respository will

probably work out satisfactorily, and there are on balance reasonable
arguments that that will be the case, then the public interest {s in

going ahead in spite of the uncertainties. To allow that, we cannot ask

for a very high "level of proof" of these far-future projections.
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P. 34, 35 I have attached the ALARA language on the waste package,
_ the rate of release, and the corresponding TRU criterion.

On the waste package, I use "at least" 1000 years instead of 1000 years
plus ALARA, This 1s to avoid arguments over whether there is not some
better waste package than the one proposed. If the proposed package is
1-1nch stainless steel, would not the Swedish hypothetical 4-inch
copper container be reasonably achievable and hence required by the
rule? And if the waste, package is changed to 4-inch copper, would not
gold-plating be reasonably achievable, and hence required? I see no end
to that debate. If DOE can produce a waste package good for at least
1000 years, that ought to be good enough.

The argument on the rate of release ALARA language is much the same. No
matter how low the leach rate of the proposed design is, there will
2lways be some further elaboration or scheme that can be proposed that
may have a lower leach rate--and then the rule, with the ALARA language,

. blocks approval of an otherwise satisfactory design.

P, 39-42 The "adverse conditions" sections worry me.- I do not see
why the presence of any of the listed conditions needs to
be set up formally in the rule as a presumption that the
proposed repository area {s unsuitable. These conditions,
if present, certainly need examination and accounting

for, but why cannot the rule say that instead of erecting
them as formal barriers? I have tried some alternate
language for consideration, but am not sure I have cured
the problem 1 sense in these sections. Again, discussion
with the staff at the coming meetings may help.

Finally, my apologies for handwritten markups rather than a retyped com-
parative text. 1! did get my new inserts typed, however (pp. 9a, 29z).
For the rest of my changes, the hand-marking should meke them easy to
{dentify, if not to read. Translations will be provided without charge
for the ones you find illegible.

Enclosure: -
Oraft Rule

cc: SECY
0GC
OPE
0CA
0PA
E00
J. Martin
P. Comella
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NUCLEAR REGULATORY COMMISSION
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10 CFR Part &0 Subpar:s g, F, G, H

OISPOSAL OF HIGH-LEVEL RAOIOACTIVE WASTES IN GEILGGIC
REPOSITORIES: TECHNICAL CRITERIA

AGENCY: Nuclezar Regulatery Commission.

ACTION: Prcposed Rule.

SUMMARY: The NRC is publishing p?oposed amendments which specify

technicz] criteria for disposal of high-level radicactive wastes (HLW)

in geclogic repositories. The proposed criteria address siting, design,
and performance of 2 geologic repasitory, and the design and performance

of the package which contains the waste within the geologic regpositary.
Also {ncluded are criteria for'monitoring and testing prograns, performance
confirmation, quality assurancs, and perscnne1 training and ce':zfx cztien..

\So
0ATE: Comments recefved after E—&-days atter pubifcaticn] will be cen-

sidered {f it {s practical to do s3, but assurance of consicderation can-

not be given except for comments received on or Sefore this date.

ADCRESS: Written <comments or suggesticns on the preposad amendmenis
shouid be sent ta the Secretary of the Nuciear Regulatory Commissicen,

Washington, 0.C. 20533, Attention: Qocketing and Service 3ranch.
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Copies of ccmments may be examined in the U.S. Nuclear Regulatary Cemmis-

sion Public Oocument Roem, 1717 H Street NW., Washingten, 0.C.

FOR FURTHER INFORMATION CONTACT: Frznk J. Arsenault, Dirsctar of the
Oivisiom of Health, Siting and Waste Management, Qffice of Nuclear Regu-

latory Research, U.S. Nuclezr Regulatory Commission, Washingteon, 0.C.

20553, Telephone (301) 427-43%3.

SUPPLEMENTARY INFORMATION:.
gackground

On Qecember &, 1979 the Nuclear Regulatery Commission (Commissfon or
NRC) published for camment proposed prccedures far licensing geslogic
disposal of high-level radiocactive wastes. The licensing procadures were
published in final form on february 25, 1981 (46 FR 13971). On May 13, 1580
(45 FR 31383) the Commiss{ion published forvccmment an Advance Notice of

: CANPR) |

Proposed Rulemakingrfoncerning technical criteria fpr regulating disposal
of high-level radicactive westas (HLW) in geologic repositories. Included
with the advance notice was 2 draft of the technical ¢riteria under develop-
ment by the staff. The pubiic was asked td provide ccmment on several {ssue:
discussed in the advance notice and to reflect on the draft technical cri-
teria 1n light of that discussion. The comments received were Aumerous and
covered the full range of issues relalted %o the technical criteria. Tae
technical criterie being propesed here ref?éct some changes frem the ANPR
made in consideration of those csmments. The Commission has prepared an
analysis of}:ne comments which expizins the changes mace frem the ANPR,
and intends %o sublish saca the ccmments and the anzlysis as 2 NURES
document. A drafs 3f this NURES hes been placed in the Cemaissicn's Pukiic

Qocument 3ccm for review.

F4 Saclssure A
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The technical ¢riteria being set forth here as preposed rulemaking

are 2 result of the Commission's further effort in regulating gealisgic

dispesal of HLW by the Oepartment of Energy (DOE). The rationzle for

the perfarmance objecsives andhgnvironmentaT impact Assessment supporting

this rulemaking are alsc beinc published separateiv and 2re avaflahle free

of cnerae‘uocn written request s Frank Arsenault at the above addrsss.
[e%se-e-=°rab1e in-the-Semmission*s-Fablic-Socament-Reom=] In developing
thgse criteria we nave not reexamined DOE's programmatic choice of disposa!
technology resuiting from its Generic Environmental Impact Statement,
inasmuch 2s the Commission has expressly reserved until 2 Iater'timé

possisie :onsideration of matiers w1thin the sccpe of tha' genertc statemens

(44 FR 7040¢£). Accord1ng1y, the technical criteria apoly only %o dispose’
in geciogiz reposit~r1es and do né;‘sgz?z§;'3tne- pessisie or potestia’
dispesal mezhods. Simflaruy, in that DOE's current plans zall for cisposal
&t sufficient cepth to be in the 2rea termed the saturatec zone, these
criteria were developed for disposal in saturated medis. Acditignal cr

alternztive criteria may need to be developed for regulating dispesal in

the nonsaturateg or "vadese zone',

Authericy

Se:ticrs 552’3)'anc C4) of the Energy Reorganizatisn Act of 1574,
‘as aménded, provide the C mmission with licensing and reﬁuia’o'y aythority
recarding DCE facilities used primarily fcr the receipt and sterage of high-
level radicaclive wastes resuI:ing frcmkac tivities licensed under the Atomic
gnergy Act and certain ..ner Tong-term HLW storage facilities of tre DOE.
Pursuant %3 that aubﬁo".. , the Cemmission {s developing criteria azgrepriate
%o regulating 5e01cgic disposal sf HLW by %he TO0E., The reguirements and

grizerie ceonta ziined in this proposed rule are 2 resu1: of that effors.
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Relation %o Generally Apolicable Standards for Radiation in the Eavirgnment
Estadblishec by the Environmenta’ Pratection Agency

The Environmental Protection Agency (EPA) has the autherity and respon-
sfbi?ﬁty fer setling generally applicable standards fcr radiation {a the .
envirenmens, Lt is the responsibility of the NRC to fmp]ement those
standards in its licensing actions and‘assure'tha: the public health and
safety'are protectec. Although no EPA standard for disposal of HLW yet
exists, these propcsed technical criteria for regulating geologic disposal
of HLW have been develcped to be compatible with a generally apﬁ?fcable

environmental standars. Specifically, the perfcrmence objectives and

criteria speak to the functional elements of geclogis disposal o{ HLW

and the anzlyses required to give confidence that these functiona!

. s . - R
© e e v @ wmme = vmw s o .

eleme~ts will perfeorm 2s intencez.

Disrutive Processes and Events

The NRC's 1mp]emén:ing regulations assume that Ticensing Zecisions
will be based, in part, on the results of analysis of %he consequences
cf processes and events wnich potentially could disrupt & repository.
Tnus, throughout the criteria are requirements that tne design basis take
into account processes and events with the potential to disrupt a geoclogic
repcsitory. If the process cor eveht is anticipates, i.e., likely, then
o

.the cesign basis requires Sarriers which would nct fail ia S way that

would resu't in the repositorf\sgpo: meeing i?f performance objectives.

Anticioated oraocesses and events would include such ftems 2s waste rock

interacticns that result from emolacement ¢f the wastes gr the cracua!l

deterioriztion of borehole seals. QOther Srocesses and events ia this

catecory are expected %0 be sits 2a¢ desicn specific and would Se identified

L
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ov D0t in its license apoiicaticn. If the pricess or event is unlikely, the

the overa!! system mus%t still limit the release of rad1onuc1 des{=], consis?

with the 224 standard

Multicle Sarriers

The propaesed technical criteria were developed not only with the
understancding thet EPA's generally applicable envircnmental standard
would neec to be implemented, 2t least in part, by performiné caleule-
tions to precict performance, but 2l1s¢ with the knowledge tha: some of
tnose calsulations would be complex and uncerzain., Naturzl systems are
difficult to characterize 2nd ary underé:ﬁndidﬁ o7 "the site will have

'3

significa~s limitatisns anc uncersainties.:..Tnese properties which perzain

-

isclasiorn ¢f Miw are ¢ifficuit to measure &nd the measurezents wnich

[3)

-
-

are made will be subject to several sources of error and uncertainty.
The physica’ and chemical processes which isciate the wastas are themselves
veried and complex. Surther, those processes are especially 2dirfficuit
to underszand in the zrea close 19 the emplaced wastes because that area
is pnysicalily and chemically disturded by ghe heat generated by those
westes.

However, é.geoiogi: repcsi::r :ansisfs of engineerec feailires as
.weTI as the naturai geologic environment. Any evaluzticn of repasitory
performance, therefore, wili consicer the wastle formAand ether engineering
which is elemental %¢ the repository as 2 system. 38y partitioning of
the engineered sys:em.iﬁts wWe major harriers, the waste package and the
underground faciIi:y, and es:ac?ishing performance objéc ives for. eacn,

the Cemmission hes sought *¢ ex;1oit the ability %2 design the 2ngineered



feazures %0 mee: specific performance objectives as ¥ means of reddcing
some of the uncertainties in the calculations of overall repositery
performénce.

In agdition, the requirements for containment, contrcliec release ra:a;
anc 1000-year groundwater transit time are three criteriz which act‘indeéen.-
entiy ¢f the overall repository performance ts provide conficence that the

wastes will be isolated at least for as long &s they are most hazardous.

Contzinment anc Isolation

Ouring the first several hundred years following emplacement of the
wasles. bon the radicastivity of ane the heat generated by the wastes .
. . _ are atiributanle mafnly te the decay of the short-lived nuclides, primeriiy
fission produsts. A%t abcut one thousand years 2fter emgiacement o3t
.- the resicagtivity ang healt generated have dimfnishec cy avcut Inres grae-s
cf magnituce. As the decay of the long-lived isctopes, primarily actiniaes,
becins to dominzte, both the radioac:iyity and thermai outpus of the wzstes
continue tc fall until almcst one hundred thousand to one million years
after emplacement. Sy that time both have diminished by ebout 3 orders
- of magnituge 2nc both heat and radicactivity become reughly constant due
0 the 1ngrc§th of daughter isotopes, primarily Ra-225, Ra-226 anc their
N A ‘
daughters.
= - - The technicai cri:eria.&ou1d require the engineered system to be
designed so tnat the wastes are contained within the waste package for
the first thousand years ch]owing emplacement. Foilowing this perioc,
containment is no lenger assumed and the function. of the waste sackage.

and underground facilitly is to control the rejease s racionuclices from

the underground faciiity. B8y requiring containment duriag the period
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when the trhermzl conditions around the waste packages'are mos. severe,
evalyation of repository performance is greatly simolified ts cansiderazions
of the gdegree of conservatism in the containment design reiative to events
dnd processes that might affect the performance during the csntainment
period. | |

Although both the radicactivity of and hezt generated by the decay
‘of the wastes have diminished about 3 orders of magnitude during the
cdptainmen: period, the area surrounding the emplaced wasies will nof
return t0 temperztures near those before the wastes were emplaéed'until
after &bcu: IL; vear:, As mentioned earlier, the :ﬁerma? distursance of
the 2re2 nez= ne emplaced wastes adds signifigantly_tg“:ae uncer;gfn-

ties i~ the calculation of the transpor: of the radicisctopes through .

tne geslogis environmen:. The tecnnica® criteriz are intencez te compen-

sate for uncert2inties by impesing further desigr requirements cn he
waste package and underground faciiity, theredy iimiting the scurce term

by contreiling the release rate.

Role of the Size

The Commission neither intends nor expects either ccnt2inment %o be.
Test complezely at 1,000 years following emplacement or the engineered
system's Zontribution to the control of the release ¢f wastes Lo cease
'abrﬁpEIy at some later time.' However, the Commission recognizes that as
some neint the cdesign cababf?ities of the engineered system will be lost
and that the ;eoiogic Se::ing--the site--must provide the isslation of
the wastes from the eﬁvircnment, and has translated this requirement inte
2 performance ctiective for the geoiogic set:i&g. The Commissicn alss

recognizes that isclazfon is, in fact, a <ontrolied release tc the
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environment which could span ::::::%Eig¥ thousands of years, and that
the release ¢f radiocisotopes, and the potentizl exposures to individuals
which could resuiz, should be addressed in the evaiuation of a repesitory.
A complement %o the evaluation of the effects ofvdesign basis processes
ana events which might disrupt the repository is a projection of how the
repositary, unperiurbed by discrete external even:s,Awf1I evolve :hroﬁgh
the centuries as a result of ﬁhe geclogic processes operating at thevsfte.
Hence, &n amendment is being proposed te that portion of Subpart 2 of 10 CFR
Part 6C which describes the contents of the Safety Analysis Report of DQE's .
asciication for geologic di;poseT of HLH'uhich weuld require 00Z ¢ (6232
project the exgectied performance of the_proposgd_qujggicucggqii;pry_qp:ihg
the rates and quantities of expected relezses of radioisotopes tc the |

- -
. - - > em.cee Gmme o= cdme -

accessible envircnments as 2 function of timg, (:-and-{2)-estimete-iixe?

-9

[P

meximem-individeai-deses-ta-necmens-which-cocid-rescis-from-2ncse-reiessess]

Retrievabilicy

The licensing procedures ¢f 10 CFR Part 80 were written assuming
thet there would Se 2 program of testing and measurement of the thermal,
mecnanical, anc chemical properties of the major engineéred barrisrs %0
confirm their expected performance. The Commission woufd 1ike to tie the
requirement for rewrievability of the westes to the exgectad time neeced
5 ‘execute the pe~formance éanfirmation program. However, at present {2
appears to the Commission that ne{thervthe specific nature nor the geriod
needed for executison of the perfoéﬁance confirmation program will be certein
until censtructicn of the re;osf:ary is substantially compiete; that is,

until the actual licensing %5 recefve wastes 2t & gecliogic repesitory. Henc

o
ode

2c this sime 2 use. <he performance cenfirmatica srog-am as
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& basis for establishing 2 period of retrievepility. Nonetheless, the DOZ
- is now making critical decisions regarding the design of geclegic reposiiories
which will have a direct effect upon how long the option to reirieve wastes
can be maintained, and upon the difficulty which will be encountered in
exercising thét opticn, should that ge necésigry for qrotgctjon of the public.
health and safety. Thereforeﬁwbgfr:;ﬁm&
forth 2 requirement that the engineered system be designed so that the option
to retrieve the waste can be preserved for up to fifty years following comple-
tion of emplacement. Thus, the.waste packagf ang the underground facility

would be designez sc tnat Jiulc not be the dete--

minant of'when the Commission would decide whether te permit closure of the
repository. Rathef, the Commission would be assured of the option to let

the conduct of the performance confirmation program incdicate wnea 1t 1is
appropriate_to make such & decision. In particuler, the Commission is
concernec¢ that the thermo-mechanical design of the underground facility be
'such that gccess [the-sgenings] can be mzintained until the Commission either

ﬁf&wm é
decides oheermaneng}; c1osE?the repository or to take corrective &ction, whic

may inciude retrieval.

The retrievabilicy requiremen} does not specify the form in whic¢n
the wastes are t0 be retrievable or that wastes [By] are “readily retrievabie.
The requiremenz is simply that‘a11 the wastes by retrievable duriﬁé 2
period equal %o the period of construétion and emplacement. The D0E's
plans for retrieval are specifically requested aé part of its license:

app1ica£ion and the practicability of {ts proposal will be considered by

the staff. wWaste may Se retrieved upon NRC aporoval of & DOE apnlicatiaon

or upon order bv NRC.

Q Eaclagyra &



. Insert to p.9S

_ As it is now structured, the rule would require in effect that the
respository design be such as to permit retrieval of waste packages for
d period of up to 110 years. The components of this total period are as
follows: the first waste packages to go in the repositery are likely to
be in placebshirty years before 211 wastes are in place; thereafter, 2
fifty-year period is required‘by the ru1e;;fina11y. 2 retrieval schedule
is suggested of about the same time as thé.original construction plus
emplacement operations--another thirty-odd years. Since it is probably
not practical to adjust the retrievability design aspects of the reposi-
tory according to the order of empTacément of the waste packages, the -
110-year requirement will 2pply to all of the waste. The Commission is
particularly interested in comments on the degree to which this require-
ment will govern the thermal and mechanical design of the repository and
on whether some shorter period would be adequate or whether there are

ther ways than an bveral? retrievebility requirement to preserve options
before permanent closure. The Commission does not want o approve
construction of 2 deSign that will foreclose unnecessarily options for
future decisionmekers, but it is also concerned that retrievability

requirements not unnecessarily complicate or deminate repository design.

92
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Human Intrusion

Some concern has teen raised on the issue ¢f human intrusicn in%ts &
geologic repositcry. Human intrusion could conceivacly occur efther
fnadvertently or deiiberately. I[nadvertent intrusicn is the accidental.
dreaching of the resasitery in tne course of some actlivity unrelated to
the existence of the repesitery, €.5., exploratian for or develcpment c¢f
rescurces. For inadverteant intrusion to occur, ;he institutiona! controls,

site markers, public records, and societal memcry ofythe repository’s

s - : .. . - N - a2y
o XA XBE o .
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existence must have Seen fneffactive or have ceasad to exist. Oeliberate
er intentional intrusion, on the other hand, assumes 2 canscious decision
ts Breach the repository;'for example, in order to recaver the high-level
waste itself, or exploit a mineral associzted with the site.

Histarical evidence indicates that there is substantial conttauity °
of infermation transfer over time. There 2re numerous eramples of knawledge
ineluding ccmplex infcrmation, being preserved for thousands of years.

This has occurred even ia the absence of printing and modern information
transfer and storage systems. Furthermore, this information transfer

has survived disruptive events, such as wars, natural disasters, and
dramatic changes in the social and politic;f’fabric of societies. \The.
combination of the histericzl record of‘1nfarmati%nﬁtrahsfET,“E?ﬁfofdnﬁ
for & well-marked and.egtensivg1¥fgq5y@ggt§g site Ic:;:f;n, and the scale
and tachnology of the cperdtion neeced to drill ceeply enough to penetrate
& geologic repesitary argue strongly that inadvertent iﬁtrusion 2s described
~above 1s highly improbanlsz, at 1ea$t for the first several hundred years
during which the wastes are most hazardous. Se1ectfng 2 site for &
repositary which is unattractive with respect to beth resource value and
scientific interest further adds to the improbebility ¢f i{nadvertent humen
{ntrusion. -It {s 2ise logical to assume that any future generatien
pessessing the techniczi capability o locate and expicre for rescurces

at the depth of 2 repository would 2iso possess the capability Lo assess
the nature of the meterial discovered, to mitigate ccnsegquences of the
Sreach and 2 reestabiish adainistrative csntrol over the area if needed.
Finally, it is inccnsisteﬁt to assume the scientific and tachnical
czpabiiity %o identify and explere an ancmalous Rea2t source saveral hundred
netars Seneiath the earwn's surface and nct assume that thc#e explering

-
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would have some idea of either what might be the cause of the zncmaly or
what steps to take to mitigate any untoward cansequence of that explorétfon.
The abcve arguments do aot apply ta the case of deliberata intrusicn.
The repositery ftself cauld be attractive and invite intrusicn simply .
because of the resocurce potential of_the wastes themselves. Intrusion
ta recover the waste§ demzands (1) knowledge of the existencz and nature
of the repository, and (2) effort of the samé magnitude as that undertaken
Fo emplace the wastes. Hence intrusion of this sort can only be the result:
of & conscious, collective sacietal decisfon to recsver the wastes.
In light of the zbove, the proposed technical criteriz are written

2o direct site selection towards selection of sites ¢f 1ittle resourze

- - « e e wm— e ° *® o

value. Ffurther, the propased ¢riteria would require reliable documenta-
tion of the existence and locitiam §f Ge repoesitary and the nature of
the wastes empleced therein.

- Intrusion for the pursose af sabotage or terrerism has also been
'p [l o

\/ﬂfhmntioned 2s 2 possibility. Hewever, due ta the nature of geciogic

gf’/ % ! dispesal, there seems ta be very 1ittle possibility that terrcrists or
¢t
A

\T§§ consicerable period of time. It is highly improbable that a terrsrist

szboteurs csuld breach & repesitary. Breach of the repository wouid

require extensive usz of machinery for driliing and excavating over a

group could accempiish this covertly.

Maior Feztures of the Prcocsad Rule

1. Overzll Description

The praposed technical criteria have Deen written Lo address the
fsllewing: 3serformance ctlectives zand requirements for siting, cesign
and conssruction of Ne reposiscry, the waste packige, ¢safirmaticn of

=enssitary serfermance, juaiily assurance, ing tne training and

pes Sactasure A
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Relation to Other Parts of NRC Requlations

The proposed rule contemplates that DOE activities at a geologic
repository operations area may in appropriate cases be 1icensed under
‘ather parts of MRC regulations and would then not be governed by these
technical criteria. We note, fn this connection, that the scope section
of the procedural rule specifically provides that Part 60 shall not
apply to any activity licensed under another part. This allows an
independent spent fuel storage installation to be licensed under Part _ |
72, even though located at 2 geologic repository operations arez
(provided, of course, it is sufficiently separate to be classified 2s
“independent”). Other DOE activities 2t the geslogic repository
operations arez could be licensed under Parts 30 or 70 if an examotion
from Part 601 is determined %o be appropriate.

W
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repository performance, quality assurance, and the training and
certificaticn of perscnnel. As approprizte, these tapics are divided in
turn to address separately requirements wnich 2pp1y during csastruction,
waste emplacement, and after closure of tne repository=-the laitter termed
decommissioniné. Although the licensing procedures inéi:a:e that there
would De sedarzte suoparts for siting and design requirements, viz.
Subparts E and F, respectively (cf. §€0. 31(&)(2)), the NRC now believes
that the site anc design are so interdependent that such & distinction

is artificial and misleading. For example, although the requirement %o
clace the underground facility a% & minimum degth of 300 meters is ciear1y
3 design requirement, Tt s manifested 2s & siting requirement_since unless
the site has & host rock of sufficient thickness at suffwc:en' desth,

ne aoove cesign recuﬂremen° é:ﬁn;:-;:-;;;'m-hén:e the praoosec subpart £
to 10 CFR Part §0 contains both site and design requirements.

To enebie the Commission %o reacn & finding as to whether the generaTIy
éoplicable environmental stancard for dispeosal cf HLW is met and that the
public health and safety will be protectéd, & careful and exhaustive ([2nalyse
enalysis of a1l the features of the repository will be needec. That analysis
necessarily must bde bo:ﬁkqua11tative and quantitative. The ([aneiyses]

analysis performed can and will be largely quantitative during the period

.whet greatest reliance can be placed upon the enginecered system, up %0

about 10,000 years af-er closure. Thereafter, although the issues of concerr:
and cert aiﬂTy the physics of a repository ftseif, dc not change, the numerica

uncertainties begin to become so iarge that calculations become more indicasi

of expected repesitary Sehavior rather than definitive of actual perfarmance.

Hence, such caiculations w111 te supp.eme rted mere heavily by gqualitastive

~
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In sum, the technical criteriz perform %wo tasks. First they sarve
to guice 00E in siting, designing, censtructing, and cperzting a reposi-
tory in such 2 manner that there can be rezsonzble confidence that the

public health and safety will be protected. Séccnd, they serve ta guide

" DOE in those same areas in such 2 manner that there can be rezsonable

confidence that the analyses needed to detarmine whether the public health

and safety is protected can be performed.

2. Performance cbjectives
The design and operation of the repository are prescribed to be such
that during the period ﬁhat wastes are being emplaced and performancs
assessed, exposure %o workers and relezses of radiozctivity ta the envfrén—
ment must be within limits set by the'Ccmmission and the EPA. Further;
the reépository is to be designed so that the cption czn be p:eserved_to
retrieve ihe emplaced wastes beginning at anytimé up to 57 years follow-
ing cempletion of emplacement. Following permanent closure, the regosi-
tory must perform so that releases are.within the 1imits prescribed by
the generally zpplicable environmental standard which will be set by the
EPA. Further, the design of the- repositary must fnclude 2 waste packagé
and an undergrasund faci]fty, as well gs the éite, as barriers %o radic-
nuclide migration. |
“The performance of the engineered system (waste package ard undergreund
facility) following permanent cliosure is speciffed to require containment
of the wastes within the waste package for at lezst 1,000 years fallowing
¢losure, when':em;eraturés in the recository are substantially elevated,
ind ccntral of the releass of nuclides o the gec}cgic gnvircnmens therezfiar
fransurznic waste (TRU) may e disposed of in a-geo1cgfc rescsitsry.

Since iransurznic waste dees not generata significant ameunts of Rheat,

3 Snclesure A
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there is no advantage tc containment far any specified peried. Hence,
the requirement for TRU waste {s simply & controlled release equivalent
to that for HLW, prcvided.they are physically secarzted from the HLW s¢

that they wll not experience a2 significant increzse in tamperature.

3. Siting Requirements
Although ne specific site suitability or exclusion requirements are

given in the criteria, stability and minimum groundwater travel times |

- are specified as required site characteristics. In.add{tian, the tech-

nical eriteria identify site characteristics cansidered faverzble for 2
repository 2s well as characteristics»which, if present at the site, wodId
lead %0 a presumption that the sfte s not suitadie for hesting & repo;ftory.
The Commission has judged thzt these should not be mede zbselute requirements
Secause éhe {mpact of these characteristics on overzll gerformance would

Be site specific. The Commission's approach fequires that the comoination

.of conditions at the seiected site provide reascnzble assurance that.the

performance objectives will be achieved. Further, if adverse conditions
are {dentified as being present, they must be theroughly characterized
and anzlyzed and it must be demonstrated that the conditions are compensatec

for by repesitory design or by favorable conditions in the geslegic setting.

4. Qesign and Construction
In additien ta the requirements on designing for naturai phencmenz,
eriticality control, rzdiation protection, and effluent csatrol, the

proposed technfcal criteria require the design of the repesitory ta accam

. modate potential iateracticn of the waste, the undergrsund facility, and

the site. Recuirements are also placed upen the design of the equisment

%2 be used far handling the wastes, the serformance and sursose of ihe

13 Zaclesure A



. (75880-01]

back?i11 material, and design and performance of borehale and shaft seals.
Further, there are requirements related $o the methods-of coﬁstruction.
The Commission belfeves such requirements are necessary to zssure that
the abi]ity of the repository to contain and {sclate the wzstes will not
be ccmprcmised By the constructicn of the repository. |

 The proposed technical criteria would require that the subsurface
facility be designed so that it could be constructed and cperated in
accordance with relevant mining regulatiens, which specffy design require-
ments for certain items of electrical and mechanical equipment and govern
the use of explosives.

Thesé criteria are 2 blend of general and detafied prescriptive
requirements. They have been develcped from Commission experience and
practice in the Ticensing of -other-nuclear: facilities such as pawer plants'
Aénd.fuel cycle facilities. While there are differences in the systems
end éompcnents addressed by these criteria from those of power plants or
fhei cycle facilities, and the criteriz have been writt;gzspprspriate'%ecé*b
& geologic repository, the proposed criteria represent & cemmen practics
based on experience which has shown that the 2bove items need to be
regulated.  The Tevel of detail of these criteriz reflects the Ccamission's
current thinking on how to regﬁ1ate effectively gealogic disposail of HLW.
However, the Commissicon continues ts examine other possibilities for
promylgating the mere &etaﬂed of these requirements. Cowm.k»mwm
on foronulsioun, fn B Banisn eud CouSiuBisw Bz HaeX weudd,

-~

| . S Waste Package
a’l M)

/
\

Egv™
e

(-.:‘/( The prnposed-requfréments for the design of the waste package

emphasize i%s role as a ke ccmpcnent of the overail engineered svstem.

\\ Besides Seing required %3 contribute to the engineered system's meeting

ﬁ/wk& &m&um 66“8. L\&.J\\a. . le g ‘?AQ\A%U uw&.w .
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\ J& idacaz docuuntn anttn 35 Q—&"&"“"‘k)“‘a‘* SAciosure A

»




O

containment and contralled releass performance cbjectives, both compati-
bility with the underground facility and the site and 2 method cof unfque
identification are required of the waste packaée. Included in the sec-
tion of Fhe proposed technical criteriz which dea?s with the waste péck- _
age are requirements that the waste form {iself contained within the

package be censalidated and ncn-pyropharic.

6. Performance Confirmation

The preposed technical criteria fnclude requirements for & pr;gram
of testing énq measurement., The main purpese of this prog;am fs %o con-
firm the assumptions, data, and analyses which led to the findings that
permitied construction of the repasitory and subsequent emplaczmeni cf
the wastes. Further, the perfcrmance confirmation program includes
requirements for menitoring of key geologic and hydroiagic parameters
throughout site characterization, ccnstruttfon,_and'emp1acement-tc detect
any significant changes in the conditicns which supporiad the 2bove find-
ings during,.cr due t3 operztions at the sfte. Also fncluded in the |
program would Se tests of the effectiveness of borehole and shaft seais

and of back?ill placement procedurses.

REGULATQRY FLEXIBILITY CERTIFICATION: In aczordance wi;p the Regulztary
Flexibility Act of 1980, 5 U.S.C. £Q5(h), the Commissicn heredy certifies
that this rule will nct, if premuigated, have & significant ecenemic
impact on 2 substantial number of small entizies. This preposed rule

affects cnly the Jeparsment of Snergy, and does not fail withia the

o

purview ¢f the Ac
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Alternative Aporoach

In the course o? the Ccmﬁission's deliberation, it becomes evident that

in order to have confidence in the ability of 2 geological repesitory to
contzin and 1soI§te the wastes for an extended pérfod of time, the
repository must consist of multiple barriers. ];;;.Commission believes

the uncertainties inherent in reliance on the.;;61091c31 set ting 2lone

are %00 grezt to be reconci1ed in an adjudicatory process. The Cznnﬁssion
further believes the sbaf‘ presumptions that a respos1tory weu%d.consis.

of two major engineered barriers (waste packages and underground facilities)
in addition to the natural barrier provided by the geological setting

are correct and rezsonable.! Having reached these conclusions, the

Commission considers next whether or not and o what level of detail
the performance criteria for & geologicai repository should be prescribed.

In this regerd, the Commission considers the follewing three alternatives*:

1. Prescribe 2 single overall performance standard that must be met.

Theigtandard in this case would be the EPA standard;

' 2. Prescribe minimum performance stahdards for each of the major

elements, in addition to requiring the overall system to meet the

EPA standards; and

* Detailed discussions on the #dvantages and disadvantages of each cf
these alternatives are given 1n Aopendix J so 'onn1ss.on ==per

SECY-81-267, April 27, %81, Y Refuule C\&..suq, _.,..A
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3. Prescribe detailed numerical criterie on critical engineering

steributes of the repository system.

Alternzsive 3 s considered overly restrictive on the design flexibility

and judged to be inaporopriate at this stage of the technalogical develop-

ment. Therefore, this Alternztive is quickly eliminated as & viable

regulatory approach.

The Alternative 1 has as {ts principai advantage the fact that it provides

max{mum f1exibf11»y&?EéT-hbe,-4e—eble-to incorparate and $s apply b
Mgem.ks . 'k?w.ue.dun Ww
te-gase tachnological +ens and knowledged (T0 the repesiory

- donang,
design. Notwithstanding G;R.conrern over its practiczlity in the
reguiatory framework, the Commission cannot &t this time eliminate it

_ from further consideration. The Commission is, therefore, specifically

requesting the general public, perticularly these #rom the technical ' 7
communities, to comment on this point. [ Comnnmatea "15L‘ N “,' R
L3, add. o

In relation t9 the first and the third alternatives that ére briefly
"discussed atove, Alternative 2 appears to offer a reasonable and practical
compromise. fn addition.to retafning.the sfngle overall performance
stanéerd in Alternative 1 as the final performance obiectfve. this

approach est tabiishes the minimum performance obJec~1ves for each oF the

. - S
three s'mkg;—:; e s bl S freassh Quin, the m-({oua\a
duispara. my o8Oy A e
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processes Af *he haget madis wcuid-éa—eae-a?tf;-4$§e-rance the Commission's

| waaaff confidence that the final EPA standard will be met. Therefore,

the;p:opesedftechni 2l ru1e.is’es~ablisned upon this aporoach

45 C<-"\—wvu—¢+v«-4’*—\ -/‘.A-—"/,,L- e

It should be noted that, in the event that the Cemmission decides to

‘

adopt the Alternative 1 approach in the final rulemaking, portions of

the proposed rule (e.g., Section on requirements for the éeoiogicaT

: - -1
setting) would have to be further studied and possidly revised.- ‘}?ié
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Pursuant te the Atemic Snergy Act of 13954, as amended, the Znergy
Reorganization Act of 1974, as amended, the National Envirgnmental Pojicy
Act of 1963, as amended, and seétions 832 ang 553 of title 5 of éhe
United S;ates Cede, notice is heredby given that adeption of the follewing
amendments to Title 10, Chapter I, Code of Federal Regulaticns is |
contemplatad.

1. The authority citation for Part &3 reads as.foiicws:

~ Authority: Secs. 51, 53, 62, €3, 635, 81, 161b., f., {., e., p., 182,
183, Pub. L. 83-703, a2s amended, €8 Stat. 929, §30, 932, 933, 935, 948,
953, ¢54, as amended (42 U.S.C. 2071, 2073, 2092, 2093, 2095, 2111, 2201,
2232, 2233); Secs. 202, 206, Pub. L. 93-438, €8 Stat. 1244, 124€ (42 u.é.c.

| 5842, 5846); Sec. 14, Pub. L. 95-601 (42 U.S.C. 2021a); Sec. 162¢2)(e),

Pub. L. 91-190, 83 Stat. §53 (42 U.S.C. 4332).
2. Section 60.2 is amended to read as followi:*
§60.2 Definitions o
For the purpcses of this Part--

Brccessible Enviranment" means those corticns of the envirsnment

directly in contact with or readily avéi1ab1e for use bv humzn befnas.

It includes the earth's ztmosohere, the land surface, surface wetars,

and the ocezns. It also includes oresently used cotable z2quifers 2nd

those which have been desianated as underground sources of drinking weter

by the Enviranmental Protection Acency.

BAnbolaabad Dan € 3nd Dyante!! mpame *hnce Az*lival pmacagsag g=d

1., ‘A Aammiym Adyiond amn bhe -eﬂv'ad bhe {-bipdag

—

Comparative %ex: in which deletions zre struck through and acditions zre
underscored nas Seen used for the proposed amendments 3 Sectien €0.2,
£0.10, 80.21, and 53.31. This is done for the Commissica's canvenience
and ccmoarziive text will not be used in the Fegerz] Recistar Notice,

[ o
~
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"Anticipated Procssses and Zvents" means those natural orocesses 2nc

events that are reasonably likely %o occur during the period the intended

perfarmance obiective must be achieved and from which the desicn bases for

the encineered svstem are derived.

"8arrier" means anv material or structure that prevents or substan-

tiadilyv delays mevement of water or radionuclices.

"Candidate area" means a geologic and hydrologic system within which a
geologic repository may be ldcated.

"Commencement of construction”" means clearing of land, surface or
subsurface excavation, or other substantial action that would adversely

affect the.environment of & site, but does not include

..... T ..

changes desirable.

e EmEm— e e e

for the tempcrary use ¢f the land for public recreational uyses, site chz--

. wes L.
- - - v wm e . et am -

acterizaticn a::fvi:ies,'éthér preconstrustion moniicrin;'and investigs-
tion'necessary 0 estadlish background information rglated to the suftadbii-
ity of & site or to the protection of environmental veiues, or procurement
or manufaciure ¢f components of the geolegic repository.operations‘ '
“area.

"Commission" means the Nuclear Regulatory Commission or its duly

authorized representatives. . ' .

"Containmeat" me2ns the [act-sf-kesninel confinement of - radicactiive

waste within a cdesignated boundarv.

"ODecommissioning," or “permanent closure," means fin2l backfilling of
subsurface facilities, sealing of shafts, and decontamination and dismantie-

.ment of surface faciijtigs.

"Disposal" means the isolation of radicactive wastes from &N

biosphere.
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"Directcr"‘means the Director of the Nuclezr Regulatory Commission's
Office of Nuclear Material Safety and Safeguards.

"OOE" mezns the U.S. Department of Energy. or its duly autherized
represengatfves.

"Engineered systemli meins the waste packaces and the underersund

facility.

"Far field" means the oorticn of the. cegloaic setting that lies

bevyend the disturhed zone. .

“Floodolain® means the lowland and relatively flat areas zdjoining

inland and coastal waters including fleod prone areas of offshore islands

énd including at a minimum that areaz subfect to a one percent or greater.

chance of ficoding in 2ny aiven vear.

"Geclagic repq;itory“ means & system [which-4e-intended-ts-be-zsed
fers-cr-mey-te-zcsed] faor the disposal of radioactive wastes {n excavated
geologic [fermaticns] media. A geolagic repesitory includes (1) the

geologic repcsitory eperations area, and (2) the geslcaic setting.

"Geclogic repositary cperations area" means &n HLW facility that is
part of 2 geologic repository, including both surface and subsurface
areas, where waste handling activities are conducted.

“Geologic setting" or "sfte" {s the soatfally distributed ceolagic,

Rvdrolecic. 2nd ceocchemical systems that orovide fsolztien of the radis-

dctive waste.

“High-level radicactive waste" or "HLW" mezns (1) irradiated reactsr
fuel, (2) ligquid wastes resulting from the aperztian of the firsi cycle
solvent extractison system, or equivaient, and the concentrated wastes frem

subsequent extricsisn cycles, or equivalent, fn 2 facility for reprocessing
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frradiated reactor fuel, and (3) solids {nte which such liquid wastes have
been converiad. |

"HLW facility" means a facility subject to the licensing and relatad
regulatory authority of the Commission pursuant to Sections 202(3) and

202(4) of the Energy Reorgenization Act of 1974 (88 Stat 1244).%

"Host reck" mezns the geologic medium in which the wastz {s

emolaced.

“Hydrogeslagic unit" means 2nv soil or rock unit or subsurface zone

that has a distinct {nfluence on the storace or movement of ground water

by virtue of its narosfty or scermezbility.

“Important to safety," with reference to structures, systems, and
components, means those structures,‘sysiems. ahd'é&hb&&Z&iE'iﬁZZ'b%élf&e
reasonzdle assurance that radigzctive-wzste tan be received, hand1§d.
and-stored without undue risk to the healih gnd safety of the public.

"Indizn Tribe" means an Indizn tribe as defined in the Indian Self-
Determinaticn and Education Assistance A;t (Public Law $3-838).

MIsolation" means inhibiting the transcort of radiczctive material

so that amounts and concentrations of such materizl entering the accessible

envirenment wi1{ be keat within orescribed limits.

iThese are 0CE "facilities used primarily for the receipt and storage of higr
level radicactive wastes resulting frem ectivities licensed under such act
(the Atamic Snergy Act)" and “"Reszrievatle Surface Sterage Facilities znd
other facilities z2uthorized for the express-purpese of subsegquent long-term
starage of high-ievel radicactive wastes generated by (DQE), wnich are not
used far, ar-are part of, researsh and development activities.”
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"Megium" or "ceoleogic medium”" is & bSedv 0f rogk charactarized By

lithoicecic homogeneity.

"Oversack" ‘means anv Buffer material, receotacle, wragper, box er

other soructure, that is both within and an intec'a’ sart 0F & weaste

packace. [t encioses and protects the waste form sc 25 %9 meed the

perfarmance objectives,

"Puolic Documen: Room" means the place at 1717 K Street Nw.,
Washington, 0.C., 2t which records of the Commission will ordinarily De
made availadble for public inspection and any other piace, the leocation
c* which has oeern published in the FEDSRAL RESISTER, &t which publis
records ¢f tne Comm1ssion pertaining to a pa"’iculer geologic repc{ztory '
are made availedle for pubiic 1nspec:ion. |

"Racsiogstive waste" o= "wasté’ means HLw 2ag any other radicactive
meterials other tﬁan HLW that are receivec for emplacement in 8 geolegic
repository.

“Site" means the geologic setiinc.

"Site cha}acteriza:ion“ means the program of expioration and
research, both in tne laboratory and in the field, undertaken 9 estab-
lish the geologic condftfons and the ranges.of those parameters of 2
particular site relevant to the procedures under this part. Site
chgrag;eriza:ion includes barings, surface excavations, excavation of
ex51orato—y shafts, 1imited subsurface lateral excavaticas and derings,
and in situ testing at degth needed to determine the sufzadility of the
site for a geo-ogic repcsftory, but does not include preliminary borings
and geophysical ‘-sting needed t3 decfde whether site characte~ization”

should be undertaken.

<4
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"Transuranic wastes" ar TRU wastes" mezns radicactive waste cantain-

ing alphe emitting transuranic elements, with radiczctive half-lives

greater than cne vear, {n excess of 10 nanocuries oer aram.

"Trjba1 organization" mezns a Tribal organzation as defined in the

Indian Self-Qetermination and Education Assistance Act (Public Law 93-528).

“Underground fazcilitv" mezns the underground structure, including

coeninas and backfill materials, but excluding shafts, Boreholes, 2nd.

their seals.

YUnrestricted arez” means anv area access to which is not cantrelled

by the 1fcensee for ournoses of protection of individuals from exoaosure

to radiztieon and radfoactive mzterials, and any arez used for residential

guarters.

e @ @B ® . o e . comme emme & + 0 =

"Waste form" means the radiccetive-waste materials and any enczosu-

" Yating or stabilizing materials, exclusive of contziners.

"Waste packace" mezns the airtight, watertight, sezled container

which fncludes the wazste form and any encfilary enclasures, including

shielding, discrete backfill and overoacks.

3. Section 60.10 is amen&ed by adding paragraph (d) %o rezd as
follows: | | | |
§60.20 Site chiracterization. )

¢e) Prior to submittal of an app]icatio& for 2 license to be {ssued
under this part the 0QE shall conduct & prcgram.of site characterization

with respect %o the site to be described in such application.
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(5} Unless the Commission determines with respect tc the site

cescribed in the zoplizasion that it is not nece;sary, site charac-
terization shall include a program of in situ expleration and testing
8t the depths that wastes would de emplaced. »

() As provided in §51.40 of this chapter, D0Z is elsc requirec
%0 concuct 2 program cf site characterization, including in situ testing
R deptn,'wfth respect Lo alterndtive sites. . - |

(d) The orogram of site characterizaticn shell be conducted i

aczordance with the following:

(i) Investiczsions to obtain the reguired {nfermation shzll be con-

ducted to 1imit adverss effects an the long-term performance of the

geologic resository to the extent practicel.

(ii) As a min%mum the location of exploratory borehcles and shafts

srnall be selected so 2s %o limit the total number of subsurface penetire-

tfons above and around the underground facilitv.

(111) To the extent practical. exploratorv boreholes and shafts in the

— .geclocic repository ooerations arez shall be-loczted where shefts are planned

for recositorv construction and opergtion or where larce unexcavated niliars

are planned.

~ (iv) Subsurface exploratory drilling, excavation, and in situ testing

Before and durine construc-ion shall be nlanned and coordinatad with

repository design and construction.

x x . ' x = . x
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4.' Paragrapn (¢)(1) of §60.21 is amendec¢ $o read as fellows:
§€0.21 Content of Application.
* = x ‘ x x
(€) .The Safety Analysis Report shall incluce:
(1) A description and [ametysts] assessment cffthe site ai which the
prooeses geclogic repository operations arez is ¢ be lTocated with eppre-
priate atteﬁtion to those features of the site that might affect facility

design and performance. The description of the site shall identify the

Timits 0f the accessible environment with resoect to the ijocatieon of the

gesliocic rencsicery operations are2.

(i) . The deszriotion of the s?te shell also inzlucde the followiaz

informetion recarding subsurface conditions in the vicinitv of the oroposed

yngersrours fasilitve-

(A) The orientation. distribution, zperture in-filling 2n¢ origin

ef fractures, discontinuities, ancd heterogeneities:

() The presence and characteristics of other potential pnathwavs

susn as solution features, breccia pipes, or other permeadle 2nomalies;

(C) The bulk geomechanical orooér:%es and concitions. includinec pore

pressure and ambient stress conditions:

(0) The bBulk hvdrogeclocic properties and conditians:

() The bulk geochemical oroperties: and

(F) The anticipated resoonse [ehsracteristics] of the bBulk geomechanic

hvdroceslogic, and geochemical systems to the maximum desicn thermal lcading

given the pattern of fractures and other discontinuities and the heat

ransfer arccerties of the rock mass and grouncwater.
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(1) The assessment shall contain=--
(A) An analysis of the.geoTogy. geophysics..hydrogeo?agy, gecchemistry,
and meteorology of the site;

(8) .(Reaiistic] Analvses [csimg-censervasive-assumpticns] to determine

the degree ta which each of the ‘favarable anc adverse conditions, if present,

nas been characterized., and the extent to which it contributes %o or detracts

from isolation.

(C) (A-projectien] An evaluation of the expected performance of the

prooosed geolocic repositorv nofina the rates and quantities of expected

releases o0f radioisotooes to the accessible environment as 2 funstion ¢f

time. amc-estéimstes-sf-the-3tkety-maximem-individoai~deses-which-gcenid

respic-fram-shass-reiessess [n executing this evaluztion DOE shall assume -

bad 1.--—---...--

the: tnose processes oberatinc on the site are those which nave bee-

coera*fnc cn it during the Quaternary Psrioed and supernose the gertursaeticns

caused by the oresence of emolaced radfcactive waste ¢n the natural processes

(0) An analvsis of the expected performance of [and] the mejor

design structures, systems, and components, both surface and subsurface, thal
bear signf!icant1y on tne suitability of the gebTogi: repository for disposal

of radicactive wzste [(witn-respece-20] essuming the anticipated drecesses

and events and ne.ura1 shenomena from which the desicn bases are de'ive*

ror the oursoses of this analysis, [3]ft [wé33] shall be &ssumed .na; operati

&t the geslogic repcsitary bperations arez will be carried out at the maximus
capacity and rate of receipt qf radicactive w;;te stated in the application.

(E) An exnlanation of measures used to confirm the models used to

perforn the ass2ssments reguired in caragraghs (A) throuch (C). Analvses

and models *ha*t will be used %o dredict future ccpdf:icns and chances in

[ 4
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the qeolocis setting sha'l be confirmed bv usine field tests, in sity

tests. field-verified laboratorv tests, monitaring data. or natural analoc

studies.

t 3 ] ] x 4

Paragraph (c)(3) of §60.2: is amended to reacd zs follows:

(7]

(<) The Safety Analysis Reoort shall {nclude:

= ® = ) =  J

(3) A dgescription and analysis of the design and performance require-'
ments for structures, Systems, and components of the geo?cgic repasitory
~ whigr are impertant te safety. (The] This analysis (emd-eveicetisa] shall
consiger=-(i) the margins of safetly undgr norq;?_sqnnj}jons and under

conditions that may result from anticipated operationa’ occurrences,
including these of natural or%%iﬁs‘(f?i-ihz.adéqueéy of structures. systems.
anc.components provided for the prevention of aﬁcfdents &nc mitigation of
the consequencas of ascidents, incIud{ng these causad by natural pnenomene;
and (11i) the effectiveness of engineered and natural barriers,\inc?udfng.
barriers the: may noi be themseives & par: of the geologic repositery ’

operations arez, agafnst the release of radicactive materiai ta the environ-

ment. The analysi3 shall 2lso include a2 comparative evaluztion of alternati

to the major cdesign features that are imoortant to radionuciide containment

isaolation, with particular attention %6 the alternasives that would srovide

longer radionuclide containmént and {solation.

x = x x x

-

6. Paragraph (c)(13) of §60.21 is amended to read as foliows:

(c) The Safety Analysis Report shall include:

x . . | 2 3 =
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(13) An identificatfon and evaluztion of the natural resources a2t the
waster, e ta

site, includinc,undiscovered deocsits, the exploitation of which could affect

the gbility of the site to fsolate radicactives wastes. Undiscovered

alvwaled
SNI-NII2E D

deposits of rescurces characteristic of the area shall be 1
) : [N

redsonable inference based ¢n ceclociczl and agecohvsical evidence. Sueh’

v

evaluazion of resources, including undiscevered desosits. shall be canducted
7

for the disturbed Zone and for areas of simflar size that are reoresencative

of and are within the geclogic settina. For natura] resources with current

/

markets the resources shall be assessed, with estimates orovided of both

gross and net value. The estimate of net value shall take ints account ’

current developoment. exiracticn and marketing costs. For naturzl resources

without current markets. but which would be marketable given credibie

projected cnance: im economic or tezhnoiogica! f22%0=3. the resourse: saz'’

de described by phvsica! facteors such as tonnagce or other amount, grace, &na

auetisy.

= x = x x

7. Paragraoh (2)(2) of §60.31 is amended to read as follows:

§60.31 Construction authorizatiecn.

x z ' = x =

(2) The site and cesicn comoly with tné criteria contained in

_Suboarifs] € [eng-F-of-2mis-sert].

x = . = 4 =
&. Paragraph (a)(2) of §60.51 is amended %o read as follows:

§60.51 License amendment %o decommission.
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(3)(2) A detailed description of thé me;sures s be émpioyec--SUch
as land use cantrols, construction of monuments, and preservation of
records=-1c regulate or prevent activities that could impair the iong-ternm
isolation of emplacec waste within the geaiogic repbst:ery and :a-assﬁre

that relevant information will be preserved for the use of future

generations. As 2 minimum, such measures shall include --

(i) ldentification of the geocloaic repositorv operations are:z

by monuments thet have been designed, fabricated. and emplaced %o de

as permanent &8s is practicable: and

(i) Placement 2¢ records of the loczsicrh of the geslocic resository

operations arez anc the nature 2nd hazard of the waste in the archives of

local and Fegeral government acsncies. and archives elsewhere in the world.

thes wou'ls oe likelv ta be consultes by ootential humar intruders.

-

c. New Subpart £, "Tecnnica! Criteria," Subpa~t 7 "Performance

Confirmaticon,” Subpart G, "Quality Assurance" anc Subpar: H, "Trazining

and Certification of Personnel" are &dded ts 10 CFR Part 80.%

SUBPART E--DISPOSAL OF HIGH-LEVEL RADIOACTIVE WASTEZS IN
GECLCGIC REPOSITORIZS: TECHNICAL CRITERIA

.§60.101 (Sespe] ?urnose:ou.é. Nebing 45 Vud% .

“(a) Sucpart 8 of this part prescribes the standards for {ssuance of 2

license t¢c receive and cossess source, soecial nuclear, or bvoreduct meteria!l

at a geolocic rengsitarv ooerations area. In parsicular, §50.41(2) recuires

“Comperative sext {s neither needed nor usad for Subparts £, F, G, or H,
because they gre ccemposed entirely of new material.
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a2 findinc thas the issuance ¢ a license will nct constitute 2a unreasonable

risk to the health and safetv ¢f the aublic. The ourggoe of this suboart
- Y]
is %o set our oerformance obiec:ivgs and site and desion criteriz which,

if satisfied, will supoort such & finding of no unreasonable risk. <widise=

% —Eet et T TV 0% QT TSEI TS ST S ieed. I mEny-cseses~ia unaualifies
'!

(e) .Suboart £ of this pa~t alse lists findings that musi be made

/(L’ in supoort af an authorfzation %2 construct & geologic reogsitory coerations

y//// “arez. In parsicular, §60.31{2) requires & finding thast there is rezsaonable

assurance that the tyoes and amounts of radfcective materials Cescrited in

the 200licasion can be received, pcssesses, and c¢isposed of in a repository

0f the cdesion nrocosed without unreasonable risk te the health and safety of

the public. As stated in tha® paracraph, in arriving at this determination,

thne Commission will consider whether the site and desian comclv with the

eriteria contained in thf§ suboart. Once &c2in, while the criteria may be

written in unguaiified terms, the cdemonstration of comoiiance may take

_uncertainties and gazos in knowledge into 2ccount, provided thati the

T Commissicn can make the ssssifise finding of reascnable assurince, ad.
;\ b . L} . . -
Sl aleial v £ Ymsar O o thin s

(2) (Fhés-scbpart-states-the-perforaance-cbiectives-ta-te-schieved

gnd-the-technicei-griteris-to-be-met-by-the-588~in-order-far-tne-Sommis-

sioa-tc-make-zhe-findings~c=§%ed-fcr-én-Sabpsr:-B-cf-thés*:er:.]

-
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While these performance objectives and criteria are generally e
Cetrm g iR & ‘“‘*(“"’K
s.ated in unqualified terms, it is not expected that<ti§0FBﬂ$”pTUUf§' ,ﬁ;_
that they will be met can or-witl be presented A reasonable assurance,
on the basis of the record before the Connﬁssion, that the objectives
and criteriz will be met is the general standard that is required. For
$60.111, and other portions of this subpart that impose objectives and
criteria for repository performance over long times into the future,

there will {nevitably be greater uncertaintigs; Proof of the future

—— —— .

performance of engineered systems and geologic mediz over time periods
- of & thousand or many thousands of years is not to be had in the ordinary
senﬁe of the word. For such long-term objectives and cri rza what i on-~ f
P ¥ O.‘A-W ?{ 6‘“ j (L( o<

rEQUired ts reasonable assurance,

that the probable outcome will be conformance with those objectives and

criteria.

292
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(€2i--The-Sommission-wilti-appiy-the-technizei-criterie-in-this-seb

part-én-making-findéngs-tha:-the-a:éév 'es-a::hcri:éd-by°e-%é:ense:-er
any-amen hent-:hereef:-w11§~no°~c=nsei ste-sndue-risk-ta-the-hesith-and
sa!ety-ei-the'pcb%éér]

- [€e3-~The-Eommission-witi-ziss-apgl ;:h technicei-criseria-in-
tads-soaca~t-in-making-determinztions-with-respect-ta-the-isscence-cf-e-
econstraciten-sctherizetions] ‘

[€di-~Emisstens-in-this-schperi-de-nct-relieve-E6E-from-cme-regairemens
effursviding-qecessary-sa!ety-fée:ures-fn~the- estgn-sf-e-specifiz~-faciitsy:
§6C. 102

€5.152 Conceptis.

(2) The HLW facili:v. : .

NRC exersises licensing anc related regule.ory adutaerity over those
facilities describec in se'txon 202(3) and“(é) of tne -nergy Reorganiza-

tion Act of 1574, Any of these facilities fs designated an HLk,fa:i11ty.

(t) The geclogic repositorv ooerations area.

(1) This part deels with the exercise cf authority with respes tu

Fl particu4ar class of HLW facility -~ nemely & geologic repeosiicry Jgera-

tions are:. .
(2) A geologic repository operations arez censists of those surface

&nd subsurface areas that are par: of a geologic repository where radioactiv

waste_handling acv1v1ties are conducted, The underground structure, includi
openings and backfill materiels, but excluding shafts, borehoies, &nd their

seals is designated the underground facilfty.

(¢ec3--Fonction-of-the-gesiogic-repositary-operations-areer]

- - . a
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(€237 (3) The exercise of Commission autherity regquires that the
geclogic repesitary operztions arez be used for storage (which includes

disposal) of hich=leve!l radicactive wastes (HLW),

(€233 4). HLW includes frracdfated reactsr fuel as well as reprocessxng
wastes. However, i1f DOE proposes to use the geclogic repasitory operztions

grea for storage of radioaciive waste otner than HLW, the storage of this

redicactive waste is subject to the requirements of this part. Thus, the

sgorage of transuranic-contaminated waste (TRU), though nct itself 2 form
of HLW, muss conform %0 the requirements of ;his part if ic is storec in 2

geslogic rescsitory operztions are:.

(¢e3] (e} Areas adiacent to the geologic reabsf;;gy'eggtggipns_gres.
Altnoug® the activities subject to regulation under this pert are
those to de carried out 2t tne ge&fBé?E-F656§1tory operations arez, the
: 1icensing process also considers characteristics of adjecent areas. First,
there is to be aa ared, within which 00Z is to exercise specified controls

to prevent adverse human actions. Second, there fs 2 larger area, desiga-

ated the cealogic setting ar site which includes tne spatiaily distributed

geclegic, hyarclocfc. &nd geochemxca1 sys.ems that provide isolation of
the radiocactive waste fram the accessib1e eavircnment. The geclogic

repositarv operations area plus the geologic setsing make uc :He geslogic

repository. Within the aeoTaaic se::ina, particular attention must be

-

ngen Lo the characbe'is“ics of the host rock as well 2s any rock unfts

surrounding the host rock.

(€3] (d) Staces in the licensing process.

[The] There 2re sever2l stages in licensing process. (tekes-inss

a::::nt-s:tivé:ies~=nd-:r=:esses-that-mey-cc::r-ever---fcr‘-spar-o‘-'-me]

The size charicterization stage, though begun before submissicn of 2

- Cant'as. ma ¢
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Ticense 2ppiication, may resuit in consequences reguiring evaluatioen. in

~the license review. The construction stage would f3liow, afier issuance
of & construction autherization. A perioc of ocerations follows the
issuance ¢f 2 license by the Commission. The period of coerations includes
the timeAduring which emolacement of wastes occurs; and‘any subsequent
pericg prior to permanent closure during which the emplaced wastes are

retrievable; and permaznent closure, which includes final backfilling of

subsurface tacilities, sealing of shafts, decontaminating and dismantling

of sﬁrface facilities. Permanent closure represents the end of active -
human activities wilh tne geologic repesfzory operaticns ares anc engfneérgd
systems. [Ef-spe:ifi:d-c:ﬂdé:icns-aré-mét:-:he-§é:e:se-ma;-the-eefter-b:.—
termingses) [Ee:ésicn-én-:he-iécensing-praczss-taka-f:zére‘evenés-and

c‘ﬂ::- e‘:
-

srece

()

se

“"w

(6£3] (e¢) Containme=:.

Barly curing the resesitory 1ife, when radiaztion and thermal levels -
are nigh and the consequences of events are especially difficuls t2 predict
rigorously, (them] special emphasis is placed upon the ability %o contain

the wastes Dy waste packages within an engineered system. This {s known °

as the containment periad. The engineered system includes the waste

packaces as well as the underaground facility. A waste packace includes:

. . €l) The waste form which consists of the radicaciive waste mate-
rials and any associzted encapsulating or stabilizing materials. |

(2) The cantainer which is the first major sealed enclosure that
holds the Qaste fors. . | |

(3) Overpacks which consist of any buffer materiail, receﬁtac1e.
wragper, dox or other structure,‘that is both within and an integral
part of a wasie package. It encloses and protects the waste Torm sO as

tc meet the performance objectives.
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(€g3] (f) 1lsolation.

Following the containment pericd special emphasis is placed upon

the ability to achieve isolation of the wastes by virtue of the character-

{stics of the geclogic repository. Isa1g:ion means ne act of fanibiting

.

the transport of racdigactive material te tne aczessiblie envircnment in

amounts and concentrations within [specified] prescribed limits. The

gccessible enviranment means those portions of the environment directly in

contact with or readily available for use by human beings. [3¢-inciudes
. the-earshis-aimospneres-the-tand-serfaces-surfece-waters;-and-the-cceanss
- Seeslss-éinziuces-presentiv-csed-screbie-agrifers-and-tose-which-neve-Seen

designetes-ss-gncergrocnd-scerces-ef-drinking-waser-2y-she-Eavirennented
bd . B e .-

- . cem . ame——— . *
-

frocesticn-Ageney:

§6C.1.1 Performance objectives.

() Performaace of the geslacic reoesitorv coerations are2 throuch

permanent closure,

(1) Protection against radiation exsosures and releases of [radiciogic

radicactive material. The geologic repository ogerations area shall be desi

so that until permanent closure has been completed, radiation exposures anc

radiation Tevels, and re1ease? of radicactive materials to unrestricted area
will g% 211 times Dbe maintained within the limits specifiec in Part 20'of th

Chapter and any generally applicable environmental standards established by
| the Eavironmental Protection Agency. |

(2) Retr}evabi1i:y of‘wéste. The geologic repository operalions

area shall be designed so that the entire iaventory of waste couid bde

>
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rez~ieved on a reisanable schedule, starting at any time up =2 50 years
efter waste emplacement operations are complete. A reascnable schedule
far retrieval i{s one that requireé_nc longer than 2bout the same overall
pericc of time thar was devoted %3 the canstruction of the geslogic
resositary sperations arez ancd tne emplacemen: of wastes.

t) Performance of the geclocic recository &fier sermznent clasure.

(1) Overall system performence. The éeoiogic setting shall be

selecied and the subsurface facility designed so 2s to assure that
releases of radicactive materials from the geclogic repository following
permanent closure cenform te such generally acplicab1é envirenmental

radiation srotection standarss as may have beeﬂ es.ab1isnea by the .

Environmentz® Protestion Agency.

- -
- e o s G- o -

() Pe-formance of %he enc.nee'e: sys;e*

. (1) Containmea: of wastes. The engineered system shali dbe designed

so that even if full or partial saturation of tne undergrounc facilisy

were $9 occur, and 2ssuming anticipated processes and events, the waste

. : A -
packages will contzin all radionuclides for,the first 1,000 years after

TR

permanent ciosure, ars—"az 3¢ lans sng-eeflo
This requirement does not &pply to TRU waste unless TRU waste is emglaced
close enough to HLW that the TRU release rate can be significantly affected

by the heat generated by the. HLW.

(i1) Contral of releases.

(A) Ffor HLW, the engineered system sheall be designed so that, after

the first 1,000 years. following permanent closure, ehe;ae%g—4£-:444aaa_a:

md L£amdtie, o e VTay AL‘.:‘W
a—3 > —t2 e
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geclocic setting e¢f any radionuclide does nat exceed one part in 100,000 of

the maximum amount of that radionuclide caleculated to be present in the

undergrouncd faciiity (assuming no release from the underground facility) at

any time after 1,300 years following permeanent clasure. This recuirement

gces nct apnlv ¢ radionuclides whose cantridbution is less than 0.1% of the

tota! annua! curie release 25 prescribed bv this paragraph.

(E) For TRU waste, the engineered system shall te desfgned so that

bt mntne cocizn Shall-areise—thaz- 2ssuming anticipated cracesses ans

events. the annual release from the engineered svs%iems into the ceslecic

setting ¢f any radionuclide does nct exceed cne part in 100,000 of the maximu

-
- = - i e o

amount calculatec to te present in the uncerground fecility (assuming nc rele

-
rate
S

from the undergraund facility) e the time of permanent ciosure.

reauirement does not 2ao0lv ¢ racionuclicdes whose contribution is less than C

ef the anaua)l curie relezse 2s orescribed bv this paraagrapn.

(3) Performance of the geclogic settinc.

(1) Containment seriod. Curing the :cntainmén: period, the geologic
setting shafi mitigate the imﬁac:s of premature‘fai1ure\of the engineered
system. The ability of the geé]ogic setting to isolate wastes during

_the isolation period, in eccordance with haragraph (b)(3)(ii) of this
section, shall be deemed to satisfy this requirémenﬁ. |

(i) lsolation period. FotIowfng the containment period, the geoicgic

setting, in ;cﬁjunctipn with the engineered system aﬁ long as that system
s expected to funciisn, and &ione thereafier, shell be capadlie ¢f isc??:-
ing radfoac;ive waste so that transpor:t of radionuciices %0 the 2ccessible
enviranment 55211'be in amounts and concentrations that canform to sueh

/
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generally applicable environmental standards as may heve been established
by the Environmental Protection Agency. (ené-Shereby-wiii-mot-ressit-dn-

stgnificans-ceses-te-sny-fincdividcatj-member-ef-tne-2ehiisr] For the purpos:

of this paragrapn, the evolution cf the site shall be based upen the assumpt
that those processes cperating on the site 2re thase which have been operati:
on i curing the Quaternary Pericd, with perturbations caused by;:hé'braéén;é

of emglacec radicactive wastes superimpesed thereon.

§65.112 Required cheracteristics of the geologic sezting.

(2} The geoclogic setting sha.‘ have exhibited siruciural anc teclonic
stapility since the start of tne Quaternary Period.

(¢. Tne geslogic setting sna'l have exhibited hycrogeclisgis, gee-
chemicai, and geomershic stability since the start of the Quaternary Pe-icc.

(¢) Thne geologic repositary shali be located so that pre-waste emplace-

ment grouncwater travel times through the far field 0 the accessible eaviror

ment 2re 3t least 1,000 years.

§6C. 121 Recuirements for ownership and contrcl of the geclogic repe-
sitory operations area.

(a) Ownership of the geclogic repository ooerations ares,

The geslegic repository cpera.1ons arez shall be lscated in and on
Iandsilhau are eitner acquired 1an.s uncer the jur1sdict1on and control
e¢f the DOE, or Iands permanent1y withdrawn and reserved for its use.
Such lands shall de held free and clear of 11 encumbrances, if signif icant,
such 2s: (i) rights arising under the genera; nining .aws, (i{) easements
for right-of-way; and (i11) 231 otner rights arising under lease, rights

of entry, deed, patent, morigage, azpreopriation, prescripticn, or otherwise.

Enclosure A
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(5) Estabiishment of controls. ' ’ -

Appropriate contrals shall be estadlished outside of the geologic
repository operations arez. The DOE shall exercise any jurisdiction and
control over surface and subsurface estates necessary 3 prevent adverse
human acsions thatvcaqu significen:iy'reduce the size or engineered system':
ability ts achieve isoiation. The rights of the D0 may take %he form of

appropriate possessory interests, servitudes, or withdrawals from location

or patent under the general mining laws.

ADOITIONAL REQUIREMENTS FOR THE GEOLOGIC SETTING

.122 .Favorabie conditions.

7Y
o
(=)

gach ¢f the following conditions may con:}isdtifté‘tHE‘éETTity k4
" the geologic setting to meet the performance cbjestives relating to issia-
tien, ef tne waste. In accition t2 meeting tne mancalory reguirements ¢
§6C.112, & geoiogic 3et:ing snzll exnibit an appropriate combinatien of
these conciticns so thet, togetner wiin the engineered sysiem, the fevora$1e
cencitions present are sufficient to provide reasonadle assurance that
such perfaormance objectives will be met. |

(a) The nature and rates of tectonic processes tha: have occurred

since the start of the Quaternary Period are such that, when projected,

they would not 2ffect or wcqu favorazly affect the ability of the geclcegis

re*ository to fsolazte the was
(b) The nature and rates of sitructural processes thal have occurred
since the start of uhe Quaternary Period are such that, when pro jected,

they would nct affesct or would favgrably affec: the ability of the geologic

reposisory to fsclate the waste.
(<) The,na:ﬁre and rates of hydrogeological processes that heve

oc:drred since the s%art of the Quaternary Pericd are such thal, when

n
- )
g
()
v
(4

|
D
'
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projected, they woula not affect or would favoranly affect the ability

aef the geclogic resository to isolate the waste.
(d)  The nature and rates of geochemical processes that have occurred
since the start of the Quaternary Period are such that, when prcjected,

" they would not affect or would faverably affect the ability of the geologic

repository tc isolate the waste.
(e) The nature and rates of geomorphic pracesses that have occurred
sfnce the start of the Quzternary Period are such that, when projeclad,

they would not affect or would favorably affect the abflity of the gecloéfc .

repository %0 fsolate the waste.
éfi-*k—%éwfp§;=%=:+sn-densit;: : . I
(f) (4531 A ho;t reck thel provides}:he fdlicwfng ground waster
cnerazze~istiss (1) low géounéﬁé:5;'535535§3'(2)'}5E€:i:s'groundwe:er
cireulazion in,thé host rock; {(3) inhibits groundwate~ flow Detween
hyércgeo1cgf; units or along shafts, arifis, and pereholes; and (4) ground?
water travel times, under pre-waste emplacement conditions, detween ihe dﬁ/
: . AUumﬁsh*330512ﬁ§‘
underground facility and the accessibl; environment tha:.é7—7§: exceed
1,000 years. '
(g) (€¢m3] Geochemical concitions that (1) promote precipitation or'
sarption of radicnuclides; (2) inhibit the formatien of particulates,
.colloids, and inorganic and organic complexes that increase the mobility of
radicnuclides; and (3) fnnibit the transpert of radicnuclides by particulate:
co1loias. and éomp1g;es.

(h) [€43] Mineral assémb1ages that, when subjected te anticizated

thermal ‘loading, will remzin unaltered or alter %0 mineral assambiages

having increased capacity to inhibit [wesse] radfonuclide migratien.
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(1) (€33] Concitions that sermit the emolacement 9% wasze a% 2
minimum depth of 30C meters from he ground surface. (The ground surface
shall be.deemed‘:o Se the elevation of the Towest point on the surface
2bove the ¢istursed zone.)

(3) [4x3] Any locz! condisigr of the disturbed Zone %ha: contributes

ws iselatien.

§6C. 123 Potentially adverse conditions.

Tne follow1ng are potenbia11y adverse conditions. The presence of

(&) Adverse concditions in the geologic settines

W s e s s s @ e

axidlwd on P«-\w\.&
(1) Poten:ia1 for fzilure of \man-Made surface water tmpouncmen.s

. - e Y-

=ué: couid cause ‘Toccwnc ef the geclogic P-ooe*torv oce-z-igng gres.

{2) Potential, bDased on existing geolegic and hydrologic condi-
tions, thathsanstruCtion of 1arge-$cale surface water impounaments meay
significantly affect the geolagic regository through changes in the
regiona1 groundwater flow system.

(3) Potential for human activity to significantly affect the
geologic repesitory through changesﬂlg;the hydrogeclogy. This actfvity
includes, but is nct limited torgggundwater withdrawzl, extensive
irmigation, suosurface injection a? fiuids, underground pumped stor-
age fzcilities, underground m{Iigary activity, or mining.

(4) Earthquakes which have odcqrred histcric;11y that if they were
%0 be repeated écqu affect the gealogic repository significantly.

(3) A fault in the geologic setting :hit.has teen active since the
start of :Sé Quaternary Pericd and wh{cﬁ is within & distance of <the disturs.

2one %nat s less than the smalless dimension of the fauit rupture surface.

Zaciosure A
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(8) Potentiazl for adverse impacts on he geologié repositary -
resh1ting from %he acsupancy and modification of f1o§dp1ains.

(7) Paotential for natural :henomeﬁa such 2s landslides, subsidence,
or voicanic activily of such & magnitude thas large-scale survace ;atet |
impouncments could be érea:ed that coula affect the performance of the |
geslogis rencsitaory through chenges in the regional grounawaier flow.

(€) Expected climatic changes that would have an adverse effect on
the geologic, geochemical, or hydrologic charactﬁris:ics.

(b) Adverse conditions in the disturded Zone.

For the purpcse of determining the presence of the following condi~

tions{s] witnin the disturcec zone. investicztions should [4s-sssam ed-ts3’

extens ts the gre2ter of either its calculated extent or & ncrizontai distanc
¢ 2 xm from the limils of the uncergriund fazilizy anc {rcm the surface &
& depsh of 500 meters below the 1imits of the repository excavalien.

(1) Evidence of subsurface mining fer resources.

(2) Evidence of drilling for any purpose.

(3) Resources that have either greater gross value, net value, or
:omﬁer:fa] potential than the average for cther representative areas of
similar size that are representative of and located in the geologic setiing.

'(4) Evidence of extreme erosfcn during tne Quaternary Period.

(5) Evidence of dissolutioning of soluble rocks.

(6) The existence of 2 faui: that has been active during the
Quaternary Period.

(7) Potential for creating new pathways for radionuclide migration due

presence ¢f a fault or fraézure sone irrespective of the age of 1as£ movemens
(8) . Structural deformation such as uplifg, subsidence, folding, and

fracturing during the Quaternary Pericd.
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«  (9) Mcre frequent occurrence of earthquakes or earthquakes of higne-
magnitude than is typical of the are: fn which the geologiz setting is
- located.

(10} _Incications, based cn correlations of earthquakes with tactonic
processes and features, tha: either the frequency of occurrence ar
ﬁagni:uqe ¢? ezrthquakes mey increase.

(11) 'Evidence of igneous activity since the start of the Quaternar§
Perioc.

Exlpe el » - |

(12) rertie—fLor changes in hydrologic conditions tnat woulg signf<-
jeantly 2ffest the migra;ion of radionuclides to the accessidle environmer:
1nc1udingfbut not limited to changes in nydraujjc gracient, average

- N ) interstitie® velocity, storage coefficient, hydraulic>;oncuc:ivity.
nazural rechar e,'poten:iome;ric tevels, an:_cischarge peints,

(13) Concitions in the host rock thet are not reducing conditions.
(14} Groundwaler concitions in the‘hos: rock, fncluding >ut not
limites to nign fonic strength or ranges o¢f Eh-pH, that could affect the

solutility and chemical reactivity 6f the engineered systems.

(i5) Processes that wou1d_reduce sorpticn, result in degradation of
the ro:k‘strength, or adversely affect the performance of the engineered
systen,

— . _(8) Rock cr groundwater conditions thet would require complex gngi-
neering measures in the design and»construc:ion of the underground facil-

ity or in the sealing of borehoIgs and shatis.

BN (17) Geomechanical preperties that do not [prcvéde~stabé%é‘7-c} era‘s

desicn of stable underground openings during construction, waste emp’acemen

or resrieval operations.

2 Camtamiina A
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ddverse condition or combinatisa of conditions cites in §80.123 of this

e L\

(¢) The potentially adverse human activity or natural concditien

Adrsuls & eo ;
her7§a9 adequetely characterizec, including the exten: to which the

conciticn may be present and stil) be undetected taking ints zccsuns

the degree of resolution achieved by the fnvestigations; anc
(c: The effest of the potentially adverse human activity er natura’

| Alsul L2 '
condition on the geologic setting aas-jfyu; adequately evaluated using
A&cuﬂ.&ﬁi

conservative analyses anc assumptions, and the evaluzticn useexas sensisive

t¢ the adverse human activity or natural conditions; 2nd

(e)(i) ‘The potentially adverse human activity or natural condition

%o effed
N+ shown By 2nalysis in (b) above-‘re-nothsignfficant'ly-:-#-es% the ability

of tne geologic setting to isolate waste, cr

(11) The effect of the potentially adverse human activity or natural

alouts 22 Adcurn o Qe
candit1on tg\compensa.ed by the presence of 2 comb1netlon of the favoradle
characteris jcs cited in §60.122 of this suupart or
Tt L i Puy

(iii)A. he potenbiaIIy adverse human activity or natural condition

can be remedied.

DESIGN AND CONSTRUCTION REQUIREMENTS

§60.130 General design requirements for the geologic repositary operaticns
areas.

anm - .



(a) Sections £C.13C tnrough £0.134 specify minimum re&uiremen:s for ¢
design of, and consiruction specifications for, the geologic repository ope
tions &rea. Requirements for design contained in séctions €0.13% through
60.133 cf this suboe~t must be considerec in conjunction with the require-

ments for construction in §8G.134 of this subpar:. Sections 60.130 throuen

§0.134 are not intenced %2 contain 2n exhaustive list of desian and csnsiru:

reguirements. Omissions in sections £0.130 through 60.134 do rct relieve D(

from croviding safetv features in & specific facility needed to acnieve the

performance objectives contained in section £0.111. A1l design anc construc

tion criteria must be consistent with the resulss of site charasierizazion
activities. _

(b) Systems, siructures, and components of the geclegis repgsitory
operations area snzli satisfy the following:

(1) Radiological protectian.

As required to mzintain radiation doses, levels, and cancentrations
of radicactive materia! in air in restricted areas within tne limits
specified in.Par: 20 of this chapter, [end-es-low-as-4s-rezsonasiy-achieved:
structures, systems, and compcnents located within such restricted areas sh:
be designed te include-- ‘
(i) Means to 1imit concentrations of radicactive material in &ir;
. (1) Means to 1imit the tfme"fequired t0 perfoﬁh work in the
vicinity of radioactive materials, including, as appropriate, designing
equipment for ease sf repair and replacement and providing adequate space
for ease of o;era:ioq;
(ii1) Suitaetle shielding;
(iv) Meeans te monitor ;nd.cbntro} the dispersal of radicactive

contamination:
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(v) Means to control access tc high radiation areas or airzorne
radiocoactivity areas; and |
(vi) A radiation 2larm system to warn of increases in radiztian
levels, concentrations of radicactive materia' in air, and of increased
radioassivity releesad in efflvernts. The alarm system shall De designed’

witn redundancy and in situ testing capability.

+

(2} Protection against natural phenomenz and environmental

conditions.

(i) The structures, systems, gnd components imporgant %o safety shall
be designec tc de compatibie with anticipatec site characteristics aaz 2
accommodate tne effects of environmental condi:ions,-so as. to prevent
interference with normal operation, maintenance anc testing during the
entire period ¢f coastiruction ans operations.

(ii) The structures, systems, anc components important to safety
shali be designed so that naturz’ phenomena and environmentel condizions

anticipated at the site will not result, in any relevant time period, in

failure ¢ &chieve the performance objectives,

(3) Protection against dvnamic effects of ecuipment failure and

sfdi1ar events.,

The structures, systems and components important tc safety shall be
_ .designed to [resist] withstand dynamic effects that cculd result frem

equipment failure, such as missile impacts, and similar events and

conditions that could lead to-loss of their safety funciions.

N (4) Protection acainst fires and exnlosions.
(i) The structures, systems, and compcnents important to safety

shall be designed %o [reduce-the-peoteatici-for-impairment-of-thediresniiisy

» aa ’ CrnaVauiima 2
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t2] perform their safety functions during and 2%ter fires or explosions
in the geologic repository operations area.

(if) To the extent dracticable, the geologic repository operations

ared sha{? be desfgned 4 incarporate the use of noncomtustidie and heat
resistant materials.

(id4) .The geclogic reposi:cry cperations ere# shel)l be designed to
includge explosion and fire detection alabm systems and appropriate suppres-
sion systems with sufficient capacity and capabflity to reduce the adverse
effects ¢f fires and exp1o§ions on structures, systems, and companents
imsz=tan: te safety.

{iv} The geologic repository operations arez shall Be designed t¢
{nciuce means t0 protect systems, structurés. and comgonents imporsans
te safety #g2inst the adverse effects of either tne operatio~ ¢~ failure

of the fire suppression systems.

(5) Emercency capabilitv.

(i)} The structures, systems, énd components impcrtant to safety
shell be designed to maintain control of radicactive waste, &nd pérmit
promp: terminztion of operations and evacuatibn of persanneTlduriﬁg an
emergency. ) |

(11} The geclogic repositery operations are2 shail be desf;ned %o
include onsite facilities and services that .ensure 2 safe and timely
response L0 emergency conditians'and that facilitate the use of available
cffsite services (such as firg. poTice.}medica1 and ambulance service) tha:

may aid in recovery from emergencies.

(§) Usility services.

() Each utility service system shall be designed so that essential

safety functidns can te performed under B¢th normal and emergency conditior

. ‘ 4t Fnelasu=e A



{7590-0z)

(if) The utility services important tec safety shall include redundant
systems tc the extent necessary to maintain, with adequate capacjﬁy, the
dility to perform their safety functions. ’

(111} }E"‘ emergency utility services shall be designed o permit
testing ¢f their functional operability and capacity. This will include
the full operational saquence of each system when transferring between
‘normal and'emergency supply sources, as well as the»cperation of asso-
ciated safety systems.

(iv) Provisions shall be made s¢ that, if there is 2 loss of the
primary eieciric power source or circuit, relichle and continued emergency
power is provided te instruments, utility service systams, and operating
systems. inclucding aiarm systems. This emergené;.;;;éP sé;;?.:;.;;;;{;ien°
to allow safe conditions to bé maintitnes, ~ K17 systems important tc
safety shall De désigned to permit them to be maintained at 211 times

in & functicnal mode.

(7) lInspection, testing, and maintenance. The structures, systems,

and components important to safety shall be designed to permit perieodic
inspection, testing, and maintenance, 2s necessary, tc ensure their contin
functioning ang readiness.

(8) Criticalitv control. All systems for processing, transperting,

.handling, storazge, retrieval, emplacement, and isolation of radicective
waste shall be cesigned to>éﬁsure that 2 nuclear criticelity accident is
not possible unless at Teast two unlikely, independent, 2nd concurrent

or sequential Ehanges:haye occurred fn the conditicns essential ts nuclear
eriticality safety. £ach system shall be designed for criticality safety
under normal and acciﬁeﬁt conditions. The calculated effective multiplica

tion facter (?ef;) muss be sufficiently below unity to shew at Jeast a
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S5 margin. after allowance for the Bizs ia the method ¢f calculasier anc
the uncersainty in the experiments used %o validate the method of
caleulation.

(8} Instrumentaticn and contircl] svstems. Instrumentation and contrs!

.

systems snaii be designed to monitor anc conirol the behavior of engineered
systems imporiant to s&fely over anticipated ranges for normal operation
aﬁd for accident conditions. The systehs shail be designed with sufficient
redundancy to ensure that 2dequate margins of safety 2re maintained.

(16} Comcliance with mining reaulations. 7o the extent that 0C:Z i§

net sutject to the Feceral Mine Safely and Health A¢t of 1977, as te the.

construction and operation of the geclogic repository cperations area,

- - e . - e emmme wEEee & v @ e
-

the design of the geologic repository cperations area sheli nevertheless
include sueh provisions for wéerF'Efgfizide s may be necessary to
provide reasonéb1e'§ssurance thet &11 structures, systems, and'compcﬁents
importent to safesy can perform their 1ntended functions. Any deviation
from relevant design requirements in Title 30, Chapter I, Subchapters D, E;

and N will give rise %o 2 rebutlable presumption that this requirement

nes nct been mes.

§80.131 ALzitional désign requirements for surface facilities in the
geclogic repesitory operations area.

ta) Fecilities for recﬁib: and retrieval of waste. Surfece_facii-

ities in the geologic repository operztions area shall be designed to
allow safe handling and storage of wastes at the site, whg:her such wastes
are on the surface pr?oﬁ t3 emplacement or 2s 2 result o#—retrieva1'frém
the underground facility. The surface faciiities shall be designed so as
tb.permtt 1nsggc£ion, repair, and decontaminaticn of such wastesband wheir

containers. iéurface storage capacity for a1l emplaced waste {s not reguire.
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(») Suyrface Faciliiv Ventilation. Surface faciiity ventilasisa

systems supporting was%e transfer, inspection, decantaminaticn, processing,
or packaging shall be designed to provide protection against radiation
exposures.and offsite releases 2s provided in §85.111

(¢) Radiation contrel aand monitoring.

(1) Effluent conzrs!. The surface facilities shall be designed t¢

control the release of radiocactive materials in effluents during normal anc
emergency operations. The facilities shall be designed to provide protes tiz
against radiation exposures anc offsfte reIeasesvas providged in §60.111.

(2) Effluent me-itorinc. The eff1uen: mcnizoring systems snzll be

designec tc measure the amount and concentra.ion of radionucliides. in_any

effluent with sufficient precision te determxne whetner re‘eases conform

-re
.- - ‘dn mmies » Wewe Lt -

t. the desig reou1remen: for effluent contrel. Thne mcn1.cr1ng svsiems,

shaT1 be designed to include alarms that can be periodically testec.

(¢) Waste treztment. Radfoactive waste treziment facilities shall
be designed to process any radicactive wastes generated &t the geologic
repcsitory ope}ations arez intc 2 form suiﬁabie to permit safe disposal
2t the geologic repository operatfcns erez or to permit safe transportaticn

anc conversion to a form suitable for disposal at an a1ternetive;site in

accordance with any reguiations that are applicable. -

. (&) Consideration of decommissioning. The surface facility shall be
L B

designed to facilitate decommissioning.

§60.132 Additional design'reQUTrements for the underground facility.

(a) Generel criteria for the undercround facilitv.

(1) The underground facility shalT be designed so 2s to perform its s

-

functions assuming [take-inmte-eczsent] interactions ameng the geologic sest

the unaérgrouhd facility, and the waste package.

»
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(2) The undergrounc facitity snall be gesigned o srovige for struse
tural stability, control of groundwater mcvemens and scnirs! ¢f racdio-
nuclide releases, as necessary =5 comply with the performance c2jectives
of §60.11..

(3) The orientation, geomesry, Iayoﬁt. and depth ¢Ff the uncergéouné
faciiity. and the gesign of any engineered tarriers that are part ¢f the |
ungerground facility snall enhance containment and isclation of radicnuclic:
%2 the extent practicable at the site.

(4) Tne ungergrouncd faciiity shall be designed sc that the effects
s’ Qisrustive events sucn 2@ intrusions of gas, cr weter. - exslaosions,
will net ﬁropaga:e through the Ffaciliy. : -

(5) Flexitility ¢f Oesic-. Tne undergrounc fasziiity shall be designe:

withs sufficient flexibility te allow adjustments, wnere necessa-y W& &gsere
megete scecifiz site conditions icentified througn in situ monitoring, test:
inc. or excavasien.

(¢) Sesaration of excavation and waste emplacemént (médular~ concect).

If ccpCUrren: excavetion and emplacement of wastes 2re plannec, then:

(1) Tne cesign sha}i provide for Qﬁkh'séparation ct a:tivities inte
discrete areas (modules) 2s may be necessary to assure that excavation dces
net impair waste emp13¢ement cr retrieval operztions.

(2) Each module shall be deéigned to permit in;u1a:§on from cther

modules 1f an accident occcurs.

(d) Oesicn for retrievel of waste. The underground facility shai)

be designed to--

(1) Permit retrieval of waste in accordance with the perfarmance
) N

objectives (§8C.111); .

(2) En;dre sufficient structural stability of openings and contirel of

grouncwater & perait the safe conduct of waste resrieval sperations; and

»
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(3) Allow removal! of any weste packages inat may be damages or require
inspecticm without compromising the ability of the geclogic ~ezositary ¢
meet the performaence objectives (§80.111).

(e) ‘Design of subsurface coenines.

(1) Subsurface openings snail be designec to maintain ssability
tarougnout the construction anc cperation periocs. If structural suppor:
is recuired for stability, :.sha11 be designeq to be compatidblie wizh
long=term cefofmacion, hydrologic, geochemical, and thérmomechanfcal
characteristics of the rock and to allow sutsequent placemen: of backfiil.

(2; Swrystures recuired for temoorary sussers ¢f zones of weak er
nign'y fractures reck shall be designed sc &s nct tc-ihpair e pTaczmen:.
cf permanent struciures or the capcability to sez2’ excavaled areas usac
fer tos coqtafnmen: of wastes.

(3) Subsurfzce openings she'l be cesigned to recduce the posenzia’
fo- deleterious rock movement cr frecturing of sverlying or surrounding
ro&k over the long term. The size, shaoe, orientatfcnn and spacing of
openings and the d;sign of engineered support systems shall take the
feliowing conditions ih:ﬁ considerations-- |

(1) neaturel stress conditions;

(i1} deformztion characteristics of the host rock unde- norma'! ceondi-
tions ang thermal loading;
.(1i1} the kinds of weaknesses or siructural discontinuities found at
various locations in the geo16§ic repository; |
(iv) equipment requirements; and
(v) the abiiizy‘to construct the underground faciiily as designed

so that stability of the rock is enhanced.
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(f) Rock excavation. The design of the underground facility shall

(be-based-on-the-seiestisn-o¢] fncoroorate excavation methods that will
Timit damage to and fracturing of rock.

(¢} Control of water and aas.

(1) Water and gas contral systems shali be designes to be of suffi-
cient capapiiity anc capacizy to reduce the potentially &dverse effecss
¢f groundwater fntrusion, service water.intrusion, or gas inflow into the
updgrground facility.

(2) Water and gas control systems shall be designec ts [meniter-the
compseicion-cf-end] control the quantity of water or gas fiowing into or

from tne'unaerground facility, monitor the composftion of cases and permit

« a» oo s - - ca— m——

samoline ¢f liouics.

(3, Systems shall be ce}?gnEé'ig'S?bvide'canirci ¢f weser ans g2
in both waste emplacement areas and excavation areas.

(4) Water control systems shall be designed to include storage
capability and mod§1ar layouts that ensure that unexpected inrush or
flooding can be controlled and containe. . :

(3) 1f the intersection of aquifers or water-bearing geclogic struc-
tures is anticipated d;ring construction, the design of the undergreound
facility sha1l include plens for cutoff or control of water {n advance

) of.:ng excavation. 4 )
(6) 1If linings &re required, the contact between the 1i{ning and the

rock surrounding subsurface excavations shall bé designed so as to avoid

the creaticn 6f any preferential pathway for groundwater or radicnuclide

migration.

(h) Subsurface ventilation.

The ven§?1a€ion system shell e designed to--
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(1 Coh:ro1 the transport of radioac:ive.partiCu¥a:es and gases
within ang releases from the subsurface'fac€1i:y {n accordance with the
performance objectives (550.111);'

(2) Permit continuous occupancy of a1l excavatecd arezs dur1n§
norma! operatiéns through permanent closure; |

(3: Aczommocate changes in cperzting conditions such as variations
in temperature and humidity in the undergrouhd facility;

(;) Include such redundant equipment and fail safe contrsl systems as
may be neecec to assure continuea function under normei anc emergency
conditigrny. a~s

(

} Separate tne ventilation of excavation and wasze emplacement

- - em - - e wmmmme e + S e

areas.

e

(i) Encineerss sarriers.

(1) Sarriersvsha11 be located wnere shafss could aliow access for
groundwater~ to enter or leave the underground facility.

(2) Barriers shall create & waste package environment which
favorably controls chemical reactions affecting the performance of the
waste package.

(3) Backfill placed in the underground facility shall De designed
as a barrier.

(i) Backfill placed in.the underground fg;11ity‘sha11 [Be-campacibie

wish] perform its functions assuming anticipated changes in the geologic

setting. .

(§1) Backfill placed in the undefground facility shall serve the
following functions:

(A) It shall provide a‘barrier to grouncwater mcve@ent into and from

< .
the underground facility.

. 1 3] : CaaVac..ma A
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(8) It shall recuce Creep deformation of the host rock that may-
adversely affect (1) waste package performance or (2) tne local hydro-
Togical system.

(C) ‘It shail reduce and gontra! grouncwater movement within the

. undergroung facility.

(0} It she!l retare radionuclide migration. .
(1i1) Backfill placed in the underground facility shell be selected
to.-allow for adequate placement and compactien in underground openings.

(j) Waste handling and emolacement.

1
-

~~

} Thne systems usec for hangling, transporting. and emsiazinsg
radicactive wastes shall be designed to have positive, .feii-safe designs

to protect werkers and to prevent damage Lo waste packages.

(2) The handling systems for emplagement 2ac rsirisvg® Speraztisns
shall be designed %o minimize the potentizal for operaisr errcr.

(k) Design for tnerma: loacs.

(1) Tne underground facility shali be designed so that the predicted
thermel and thermomechanical response of the‘rock will not degrade signif-
icantly th§ perforhence of_the»repository or the abi?ify of the natural ori
engineered barriers to retard radionuclide migration.

(2) The cesign of waste loading anc waste spacings shall take ints
-consideration=-- |

(1) Effects of the design of the underground fec11ity'on‘the tnermaf
and thermome:h;nica1 response of the host rock and fhe groundwater systen;

(i) Fea:urés of :the host reck and geologic set:ing that affect the
thermomechanical response of the undergreund facility and barriers, incluc’

Sut not 1im1ted'to, behavior and deformatidna1 characieristiZs of She hos<
«< - .

]
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rock, the presence of insulating layers, acduifers, faults, orientation of
bedding planes, and the presence of discontinuities in the host rock; and
(i11) The exten: to which fracturing of the host rock is influenced by '

cycles of temperature increase and decrease.

§60.133 ODesign of shafts and sezls for shafts and boreholes.

(2) Shaft cesicn. Shafts shall be designed so &s not to create
& preferential pathway for migration of groundwater and so as no%t to
increase the potential for migration through existing pathways.

(b% Shaft an¢ borshole seals.

Shaft anc barencle seais shall be designed so tnat:
(i) Shafts and boreholes will be sezled [eiong-their-ensire-tencsj
2s socn as possisle after they have se~ve<d tneir operztionzi purpese.

(ii) At the time of permanent closure, and for as long thereafier s

reasonably achievable sealed spafis and boreholes will inhibis transpor: of
rédionuclides to &% least the same degreé 2s the undisturbed units of rock
thr@ugh which the shafis or bareholes pass. In the ca?e of soluble rocks,
boreho1g and shaft se2ls shail also be dﬁsigned to prevent groundwatler circ
lation that would result in dissolution.
(ifii} Contact between shaft and borehoie seals and :he.adjacen: rock
does not become & prefereﬁtig] pathway for water.
| .(iv) Shaft and borehole seals can accemmodate ﬁﬁtén£1a1,yariations
‘of stress, temperature, &nd moisture. '
(v) The materials used to construct the seals are appropriate in
view of the geochemistiry of the rock and grouncwalter system, anticipated
deformations of the rock, and other in Qitu conditions.

(¢) Shafs convevances used in radiozctive waste handline.
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(1) Shafe conveyances usac to t%anspor:.redioactive materials sha'l
be designec to satisfy the requirements as set forth in §6C.1335 of tﬁis
subpart for svstems, structures, and components important to safely.

(2)  Hoists important to safety 5ha11 be designed t3 preciude cage
free fall.

(3)  Hoists important to safety shall be designed with a relizole
cage location systenm.

(4) Heist loading and unloading systems shall be designed with
2 reliable system of interlocks that will fail safely upoa malfuncticr.

(8) Heisss important to safety shall be designec tc inciude twe
independeht ingicators to indicate when waste packages are in :la&e; '

grazoiec, anc reagy for transfer.

§50.132 (Construction specifications for surface and subsurface fazilities.

{¢) General resuirement. Specifications for construction shall confor
to the objectives and technical requirements of Sections £0.13C through
£€0.133 of this subpart.

(b) Conmstruction management program. The construction specifications

shall facilitate the conduct of & construction manzgement program that will

ensure that construction activities do not adversely affect the suitability

_of;thg site to jso1ate the waste or jeopardize the isolation capabilities

‘of the underground facility, boreholes, sheft, and se2ls, and thét the

underground fecility is constructed as designed.

(¢) Construction records. The construction specifications shali

include requireméﬁis for the development of 2 complete documentad history
of repository construction.  Such documented history shall include at

least the fo?jowing--
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(1) Surveys of underground excavations and shafis locates via
readily igentifiable surface features or monuments; |

(2) Materials encountered;

(3) .Geclegic maps and geslogic cross sestions;

(4) Locations and amount of seepage;

(2} Details of equipmen:, methods, progress, and sequence of work;

| (6) Construction problems;

(7} Anomalous conditions encounterec;

() Instrument locztions, readings, &ng anajysis;

(¢: Lozzsion and description of strustural suppor: svstems:

(1C) Location and description of dewatering systems; and

{11} Det2ils, methods of em>lacement, ancd locaticn of seals uses.

(&} Rogk excavation., The meznods. used for excavatien sha'l Dde
selectec :ovreduce to the extent practicable the potentia’l to create & -
preferentiai pathway for groundwater or radicactive waste migration cr
increase migration through existing pathways.

(e) Control! of explosives. If explosives are used, the provisions

cf §57.6 (Exclosives) of Title 30 of the Code of Federal Regulations,
Chapter 1, Mine Safety and Health Administration, Department of Labcr,
shall de met, 2s minimum safely requirements for storage, use and transpors
_at the geologie reposfzory operations'area..

(f) Wwater control. "The construction specifications shall provide

that water encountered in excavations shall be removed to the surface
and controlied in accordance with design requirements for radiaticn contrel
and monitoring (§60.131(c) of this subpart).

(g) Waste handling &nd emslacement. The constructiton specifications

shaT1'prdv1deffor cemonsiration of the effectiveness of handling equipment
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and systems for emplacement and retrieval operaticns, under operating
conditions.
§6C.135 Requirements fcr the waste package and its components.

(a) Generzl reguirements of desicg-.

The design of the waste package shall include the following elemencs:

(1) Effect of the site on the waste packace. The waste peckage

sna'l be designed so that the in situ chemical, physicz!, and nuciear'
prooerties of the wasie package and its interactions with the emplacement
environment d¢ not comoromise the functior ¢f the waste packages. The
gesign shé?! include but not be limited ?o congidera;{qq_pf_}ps_f9[1qwjng

festors: solunflily, oxidation/reduction reactifons, corrosien, hydriging.

ve
- . B - e - @

"g2s generation, tnermai effects, mechanica' stirengin, meznanica’ sirs:;.

radiolysis, radiation damage, radionuclide retardztics. leaching. fire
&nd explosion hazards, thermal loa2ds, and synergistic interactiions.

(2) Effect of the waste packace on the underground facility and

the naturzl barriers of the geologic setting. The waste package shall be

designed so that the in situ chemicai, physical, and nuclear preperties
of the waste package and its interactions with the emplacement environment

do not compromise the performance of'the underground facility or the geo-

Jlogic setting. The design shall include but not be limited to considere-

tion of the following factors: soTubi?ity; oxidation/reduction reactions,
corrosiin. hydriding, gas generation, thermal effects, mechanical stirength,
mechanical stress, radiolysis, radfation damage, radionuclide retardation,
leaching, fire and explosion hazards, therme! 7cgds, énd synergis:ic

{nteractions.



(5) Waste form reguirements.
Radioactive waste that is emplaced in the underground facility snall
meet the following requirements:

(1) Solidificazion. All sucn radicactive wastes snall be in solid

form an¢ placed in sezlecd containers.

(2) Consolidation. Partizulate waste forms shall have been con-

solicatec (for example, by incorporation into an encapsulating matrix) to
Hmit the availability and generation of particulates.

(3) Combustibles. All combustible radicactive wastes must have

pee” recduces 2 2 nongomsustinle form unless it car bHe demsnsirated thae
a fire involving a single package will nefther compremise the integrity

of other packages, nor adversely affect any safety-related structures,

.-
- . . - - .- B, w Wees - = . L4

systems, or componesi:.

(¢) Waste packace requirements.

The waste packzge cesign shall mee: the following requirements:

(1) Explosive. pvroohoric. and chemically reactive materials. The

waste package shall not contain explosive or pyropharic materials or
chemically reasztive matertals that_cou?d interfere with operations in thé
underground facility or compromise the ability of the geologic repositery
to satisfy the performance gﬁjectives.

— . . . (2) Free liguids. The waste package shail not contain free liquids

in an amount that could {mpair the structural 1ntegr{ty of waste package
'compoﬁents (because of chemical interactions or ¥ormation of pressurized
vaper) or result in spillage and spread of contamination in the event cf
package perforation. ‘

(3) Handling. Waste packages shall be designed to maintain waste

containment during transpertation, emplacement, and retrieval.
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(2} Unicue identificaticn. A labe! or other means of icentifica-

tion shall be provided for each package. The identificaticn snall not
impair the integrily of the package and shall be applied in such a way
that tne.infafma:ion Qhall be legible at least t2 the end of the

retrievable storage perioc. Zacn package icentification shali de con-

sistent with the package's permanent written records.

§60.137 Generail requirements for performance confirmation.
The geologis repcsitory operations area shall be designed so as to
persit imp1ementetibn of a performance confirmation program that meets

;hé requi}ements of subpart F of this pare.
SUBPART F <« PERFORMANCE CONFIRMATION

§6C. 140 Generai requirements.
() The performance cenfirmation program shall ascertain whether—--
(1) Actuzl subsurface conditions encountered and changes in those
condf:ioné'during construction and waste emplacement dperacions are [thcsif

witnin the 1imits assumed in the licensing review; and

(2) Natural and engineered systems and components required for
reposjtory operatien, or which are designéd-or assumed to operzie &s
barriers after permanent closure are func:ionibg as fntended and
anticipated.

(b) The program shall have been started during site characteriza-

tion and 1% will continue until permanent closure.
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(¢) The program wi]lkinclude in situy mqnitqring, ladoratory, and
field tgsting, and in sftu experiments, as may be eppropriate %o acsom=
plish the objective as stated above.

(d) - The ;onfirmation program shall be implemented so that:

(1) It does not adversely affect the natural and engineered elements
of the geologic bepository. | |

(2) 1t provides baseline information ;nd ana1§sis of that in?orma-
tion oh thoke_parameters and natural processes pertaining to the geclogic
ietting.tha: mey be changed by site characterization, construction, and
coerztiona! activities.

(3) It monitors and analyzes changes from the baseline condition
of parameters that could affect the per.ormance of & geo]og1c repcsitaory.

(4) Iz provides 1n estab1lshed o1an faor feedback and anglvsis of

data, and implementation of apprepriate action.

§60.141 Confirmation of geotechnical and design parameters.

(2) Ouring repository cons:ruction.and operation, a continuing
program of sbrvei]]ance, measuremﬁat. testfng, and geologic mapping shall
be conducted to ensure that geotechnica1 and'design parameters are
‘confirmed &nd to ensure that approprigte acticn is taken to inform the
Commissfon of changes needed in design to accommodate 2ctual field condi-
tions encountered. _ i ‘

(b) Subsurface conditions shall be monitored and evaluated against
design assumptions.

(¢) As & minimum, measu-ements sha11 be made of rock deformations
an& displacement, ,hanges fn rock stress and strain, rite and location

o

of water inflow inte subsurface areas, changes {n groundwater conditions,
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rock pore water pressures including thoie aleng fractures and Jjoints,
and the ther~m2] and thermomechanical resmonse of the rock mass as & resuls
of development and cperations of the»geo1ogié'repository.

(d) . These measuyrements and observations shall be compared with the
original design bases and assumptions. 1If significant differences |
exist between the measurements ancd observations and the original design |
bases and assumptions, the need for modifications te the design or in

construction methads shall be determined and these differences and the

recommendes changes reported to the Commission.
(e} In situ monitoring of the thermomesnanical response of tne

[gee#egé:*r::csétoryj underground facilitv shall be <conducted until. permane

closure tc ensure that the performance of the naturzi &nd engineering festu

- - ® ‘aw mm.es s wmms - @

within gesign Timits.

§60.142 Design testing.

(a) OQuring the early or deve1opmen:é1 stages of construction, 2
progri@ fer in situ testing of such features as borehole and shaft sgaTs,
backfill, and the thermal interaction effecis of the waste packages,
backfill, rock, and groundwater shall be conducted.

(b) The testing shall be fnitiated as early as is practicable.

£c5 A back¥ill test section shall be constructed to test the

effectiveness of backff11 p1acement and compaction procedures against
design requirements before permanent backfill placement {s begun.
(d) Test sections ;ha11‘be established to test the effectiveness

of borehole and shaft seais before'fu11-s§a1e operztion proceeds to seal

borehcies and shafts.

v
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§60.142 Monitoring ancd testing waste packages.

(a) A program shall be establishe¢ 2% the repository fer moﬁitoring
the condition of the waste packages. Packages chosen fer the program
shall be representative ¢¥ these to be emplaced in the repository.

(b) -Consistent with safe cperation>of the repository, the environ-,
ment of the waste packages seiectfc fer the waste package monisoring
program shail be representative of the emplaced wastes.

'(c) The waste package monitoring program shall include ladborztory
experihenzs which focus on the fnterna! condition of the waste packages.
To the extent oractical, the environment experienced by the emplacec
wasté packages within the repository during the waste package monitoring

© program sheil be dupficated i{a the laboratory ;xperi;ents:

{d) The waste package monitaring program sheli continue as long &:

practical up ¢ the time of permanent closure.

SUBPART G - QUALITY ASSURANC:Z

§ 60.150 Scope. 4
As'used in this pir:, "quality assurance" ccmpiises 21l those planned .
and systematic actions necessary to provide adequete-confidence that the
repository and its subsystems or components will perform satisfactorily
- -in.service.
Quality assurance is—; multidisciplinary sys:em'of management Ecntro1s

which address safetly, reliabiff;y. main:einebf1fty,"performance, and other

technical disciplines.
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§ 60.3131 Apolicability.
The quality assurance program shall apply to all [+eems] svscems.

structures anc comoonents imoortant to safetv and 20 activities which would

prevent or mitigate events that could cause an undue risk to the health and
safety cfithe public. These fc:fvfties fnclude: exploring, site se!ec:tag[
Gesigning. fabricating, purchasing, handling, shipping, storing, ¢leaning,
erecting, installing, emplacing, inspecting, testing, coerating, maintéining

monitoring, repairing, modifying, and decommissioning.

§ 60.15¢ Implementation.
00t snall implement a Quality assurance program based on the criterie

of Appendfx.n of 10 CFR Part 50 as applicabIe..and aBprchiate1y supdle-

mented by additional criteria as required by § §C.1%1.

8G. 183 Quality assurance for performance confirmaticn.

[ 7V}

[7.2]
o

The quality assurance program shall include the program of tests,
experimenzs anc anzlyses essential to &chieving adequate confidence that

the emplaced wastes will remain isolated from the accessible environment.

SUBPART H = TRAINING AND CERTIFICATION OF PERSONNEL
= -§ 60.160 General requirements.
Operations that have been identified as important to safety in the
Safety Analysis Report &nd in the license shall be performed oniy by
trained and ;er:ified‘herscnne1 or by personnel under the direct visual

supervision of an individual with ;raining and certificatien in such

-a ... . »
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cperation.  Superviscry personnel who direct operaticns that are important

to safety must alsc be certified in such operatians.

§60.181 Training &nd certification progranm.
The DOE shall establish & program for training, proficiency testihg;

certification and regqualification of ooerafing and sudervisary personnel.‘

§€0.152 Physical requirements.

The physical condition and the genera1’hea1ﬁh of personnel cerﬁified
for operations thet are important to safety shall not be such as might
cause operational errors that could endanger the public health and safety.
Any condition which mignt cause impaired judgment or motor coordination
mus: be ccasigderec in the selection of personnel fof gctivities that are
{mporiant to safety. Such conditions need not categorically dfsqualify
& person, so long‘as appropriate provisions are made to accommodate such

defect.

Dated at Washington, 0.C. this day of , 1981,

- . For the U.S. Nuclear Regulatory Commission.

Samuel J. Chilk
Secretary of the Commission.
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e June &, 19F1

The Honorab.e Joseph !. Hendrie
Chairmean
U.S. Nuclear Reculato:v Commission
1717 B Street

- Washington, D.C. 20055

Dear Chai;man Hendrie: : .
RE: SECY-El~267

We recommend tha:t the draft reculetion, 10 CFR Part 6C,
- "Disposal ¢f High-Level Radioactive Wastes in Geclogic Repos-

itories: Technical Criteria" not be issued, even for commert,
in its present form.. Our concern over this regulation is that
there are potentially serious licensing pitfalls in setting
guantitative numerical objectives which cannot be proven, such
as the 1000 year package and 10-5 release criteria. 1In addition,
such component criteria appear too arbitrary ané may restrict
trade-offs between component performance and total system szfety.

Mr. John Martin has recently established a dialogue with
various interested groups which we consider very constructive,
We think that the further development of this dialogue is an
effective mechanism for & resolution of outstanding differences
regaréing.the proposed rule. We urge that Mr. Martin and his
‘staff be given the time to further develop this dialogue with
the expectation that it will result in a much better rule.

Sincerely,

—-—
+ m— - e . -

!
, John {)éarney
JIK:rsl | S

6/9...To 0GC for-Approprizte Action...Cpys to: Chm,Cmrs,OPE,EDD,SECY
81-0785
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- MEMORANDUM FOR: Samuel J. Chilk, Secretary

FROM: Killiam J. Dircks, Executive Director
: for Operations
| SUBJECT: SECY-81-267--10 CFR 60, DISPOSAL OF HIGH-LEVEL RADIOACTIVE

WASTE IN GEOLOGIC REPOSITORIES: TECHNICAL CRITERIA

In response to Commissioner Bradford's memorandz of June 1 and June 2, 1981,
Commissioner Ahearne's memorandum of June 4,.1981, the Staff Requirements
memorandum of June &, 1981, and in response to the issues raised &t the June 2
Commission meeting on the subject Commission paper, the staff has taken the
following action: ‘

1. Appropriate changes to Enclosure A (the rule) and Enclosure J (the
rationzle) have been made in response to items 1 through 5 of the
- Commissioner Bradford's June 1 memorandum. -

2. The changes to Enclosures A and J suggested in items 1 and 2 of
Commissioner Bradford's June 2 memorandum have been made. Further, the
steff has adopted Commissioner Ahearne's suggestion with respect to the
reasonable assurance issue on Enclosure A.

3. Langu2oe regarding why ALARA has not been appliied to site features, and
an example of an unlikely event have been incorporated into the
Supplementary Information Section of the Federal Register Notice for
the proposed rule as suggested in items 3 and 4 of Commissioner Bradford's
June 2 memorandum. ' : '

4. With regard to the issue of siting requirements de2ling with population,
raised during the June 2 Commission meeting, and in the Staff Requirements
memorandum the staff has modified the Supplementary Information to indicate
that because of the great lengths of time involved the Commission believes
the preferred approach is to deal with population through the issue of
resources in the-geologic setting, but that comment particularly is sought
on this matter.

5. With regard to the issue of how to de2l with the Human Intrusion question
noted in the Staff Requirements memorandum, the staff has modified the
Supplementary Information to clearly indicate that the Commission would
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require DOE to do 211 that is reasonable to discourage humen intrusion,
including the use of records and permenant markers, but that speculation
on the adequacy of these measures or the consequences of the variety of
possible intrusion scenarios would not be productive in the licensing
process. The Supplementary Information explicitly invites comments on
this issue also.

With regard to the favorable and unfavorable site characteristics,

the staff has modified the Supplementary Information to clearly state

that the lists are not absolute. Thet is, presence of 211 the favorable
characteristics does not presume site acceptability. Presence of any
unfavorable characteristic does not irrefutably condemn 2 site as unacceptable.

A clarifying statement based on the ELD's June 1, 1981 memorandum discussing
the relationship of 10 CFR 60 to other regulations has been added to the
Supplemantary Information.

The staff has reviewed the rule to make sure the present language is
consistent with the removal of the requirement to do & dose calculation.

In response to Commissioner Ahearne's memorandum of June %, 1981, 2 request
for public comments regarding the use of & single overall performance
standard has been added to the Supplementary Information Section of the
proposed rule.

Note that we did not receive Chairman Hendrie's comments on the draft technical
criteria in time to consider them with the enclosed changes. However, the staff
will be prepared to discuss them 2t the June 11, 1981 Commission meeting.

William J. Dircks
Executive Director for Operations

Enc1osures

1.

2.

Changed pages to Enclosure A
Changed pages to Enclosure J
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Relation to Generally Applicable Standards for Radiation in the Environment
Established by the Environmental Protection Agencv

fhe Environmental Protection Agency (EPA) has the authority and respoﬁo
sibility for setting generally applicable standards for radiaiion in the
environment. It is the responsibility of the NRC io impiement those |
standards in its licensing actions and assure that the public health and
sefety are protected. Although no EPA standard for disposel of HLW yet
exists, these proposed technical criteriz for reguleting geologic disposa)
of HLW have been developed to be compatible with & generally appliicable
environmental standard. Specificelly, the performence objectives én{
criteriz speak to the functional elements of geologic disposal of HLw
and the &nzlyses requirec tc give confidence that these functionel |

elements will perform 2¢ intendec.

Disruptive Processes and Events
Ip

The NRC's implementing rggulations assume that licensing decisions
wiil be based, in part, on the results of anzlysis of the consequences
of processes and events which potentizlly could disrupt & repository.
Thus, throughout the criteria are requirements that the deéign basis take
into account processes and events with the potential to disrupt & geologic
repository. If the process or event is anticipated, i.e., likely, then
the design basis requires barriers which would not fail in any way that
would result fn the repository's ﬁot meeting its performance objecti&es.

Anticipated processes and events would include such items as waste rock

interactions that result from empiacement of the wastes or the gradual

deterioriation of borehole seals. [6ther-processes-and-events-in-this

cetecory-are-expected-to-be-site-and-design-specific-end-wouid-be-identified

& Enclosure A
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which is elemental to the repository as & system. By bartitioning of
the engineered system into two major barriers, the waste package and the
undergrounc facility, and establishing performance objectives for each,
the Commissibn has sought to exploit the ability to désjgn the engineered
features to meet specific performance objectives as & means of reducing |
some of the uncertainties in the calculations of overall repository
performance.

| In addition, the requirements for containment, controlled release rate,
and 1000-year groundwater transif time 2re three criteria which act indepeng-
ently of the overzll repository perfoémance to provide confidence thef the

westes will be isolatec at least for 25 long &s they are most hazardous.

Conteinment and lsolztien

During the first several hundred years following emplacement of the
wastes, both the radioactivity of and the heat‘genérated by the wastes
ere attributable mainly to the decay of the shert-lived nuclides, priﬁérily
fission products. At about one thousand years after emplacement both
the radioactivity and heat generzted have diminished by about three orders
of magnitude. As the deczy of the long-lived isotopes, primarily actinides,’
begins to dominate. both the radioactivity and thermzl output of the wastes
continue to f&ll until almost one hundred thousand to one million years
after'empiacement, By that time both have diminished by about 5 orders
of magnitude and both heat and radioactivity Beéome roughly constant due
to the ingrowth of daughter isotbpes; primarily Ra 225, Ra 226 and their
daughters.

The technical criteria would require the engineered system to be

desigﬁed so that the wastes are contained within the waste package for

6 , Enclosure A
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br-BEE-4r-dte-iicense-eppiicetien: If the process or event is unlikely,
then the overall system must still limit the releazse cf radionuclides[+],

consistent with the EPA standard as 2pplied to such events. An example

of an unlikely event would be reactivetion of & fault within the geologic

setting which hed not exhibited movement since the start of the Oua}ternary ‘

Perics. In aenera), both 1ike1y anc unlikelv processes and events are

expectec tc be site and desion specific and Qou1d be identifiecd bv DOt

"in its )icense &pplication.

Miltiple Berrie-.

Tne proposed technice™ criteriz were developec not only with the unde--

tc be imsiementes. &% legst ir De-i. by perferming celculetions to prez- 2.
‘performen:e, but 2isc witn the knowiedge thzt some of those celculations
would be cdmplex &nc uncertein. Neturel systems &re difficult to char-
acterize and'any understanding of the site will have significant limitations
and uncertazinties. Those properties which pertain to isolation of HLW are
difficult to measure and the measurements which are made will be subject
to severz) sources of error and uncertainty. The physical and chemiceT'
processes which isolate the wastes 2re themselves veried and complex.
Further, those processes &ré especia11y difficult to understand in the
area close to the emplaced wastes because that area is physically and
chemically disturbed by the heat generated by those wastes.

However; & geologic repository consists of engineered features as
well as the naturzl geologic environmenf, Any evaluation of repository

" performance, therefore, will consider the waste form &nd other engineering
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the first thousand years following emp]acement._ Following this period,
containment is no longer assumed and the function of thé waste package
and uﬂderground facility is to control the relezse of radionuclides from
the underground facility. By requiring containment during the period
when the thermal conditions around the waste packages are most severe,
eveluation of repository performance is greatly simplified to considerations
of the degree of conservetism in the contzinment qesign relative to events
and processe$ that might affect the performance during the contzinment
pefiod.

Although both the radioactivity of and hezt generated by the deczy
of the wastes have diminished about 3 orders of magnitude during the
bcontainment period, the area surrounding the empiaced wastes will net
returr tc temperstures near those before the wastes were emplaced unti)
ﬁfter about 104 years.’ As mentioned earlier, the‘therma1 disturbance of
the &rez near the emplaced wastes adds significant1y to the uncertain-
ties in the calculation of the transport of the radioisotopes through
the geologic environment. The technical criteria are intended to compen-
sate for uncertzinties by imposing further design requirements on the
waste package and underground facility, thereby limfting tﬁe source term

by controlling the release rate.

Role of the Site

The Commission neither intends nor expects either containment to be
lost comp1eteiy at 1,000Iyears following emplacement or the engineered
system's contribution to the control of the release of wastes to cease
abruptly a2t some later time. However, the Commission recognizes that at

some point the design capabilities of the engineered system will be lost

7 Enclosure A
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and that the geologic setting--the site--must provide the isolation of

the wastes from the environﬁent, and has transiated this requirement into

2 performance objective for the geologic $etting. The Commission also
recognizes'that jsoletion s, in fact, & controlled release to the |
environment which could span-bsnérsdieéa thousands of years, and that

the re1eeserf radioisotopes, &nd the potential exﬁosures'to individueals
which could result, should be addressed in the'ev31uationAof a repository.
A compliement to the evaluation of the effects of des{gn basis processes

&nd events which might disrupt the repository is & projection of how the
repository, unperturbed by discrete externz) events, will evolve through
the centuries e&s 2 result of the geologic processes operating &t the site.
Hence, an zmendment is being proposed to thet portion of Subpart B ¢f 10 CFR
Part 60 which describes the Eontents of thehSafety Anzlysis Report of DOE's
applicetion for geologic disposal of HLW which would require DOE to [€33]
project the expected performance of the proposed geclogic repository noting
the rates and quantities of expected releases of radioisotopes to the
accessible enVironments as & function 6f time, -[:-and-(25-estimate-%ike%y

maximom-individoei-doses-to-homens-which-covid-reseit-from-those-reieeses:)

Retrievability

The licensing procedures of 10 CFR Part €0 were written assuming
that there would be & program of testing &nd ﬁeasurement of the thermal,
mechanical; and chemical properties of the mejor engineered barriers to
confirm their expected performance. The Commission would like to tie the
requirement for retrieyabi1ity oflthe wastés to the expected time needed

to execute the performance confirmation program. However, at present it

8 ' Enclosure A
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appears tc the Commission that neither the specific nature nor the perioc
needeﬁ for execution of the performance confirmation program will be certain
until construction of the repository is substantially complete; thét is,
until the actual licensing to receive wastes &t a geologic repository. Hence
it is difficult at this time to use the performance confirmetion program as

& basis for establishing a period of retrievabi1ity. Ndnethe1ess, the DGE

is now making critical decisions regarding the design of geologic repositories

- which will have & direct effect upon how long the option to retrieve wastes

can be mazintained, and upon the difficulty which will be encountered in

exercising that option, should thzt be necesséry for protection of the pub?ic
LM—VMLLGM._“Q_,Q"'AL;/&.\LJ r‘;o—«!)

hez1th and szfety. Therefore, 2s—e-—precticel-matter; the pEfffiigE%ﬁ%%E%g;;jzi
forth & reguirement that the engineered system be designed so thtﬁéffeécqm44ﬁr—

to retrieve the waste can be preservec for up to fifty years following comple-
tion of emplacement. Thus, the waste package anc the underground facility
would be designed so that ¢heir—metvreegradstion would not be the deter-
minant of when the Commission would decide whether to permit closure of the
repository. Rathér, the Cﬁﬁmission would be assured of the option to let

the conduct»of the performance confirmatton program indicate when it is
appropriate to make such & decision. In particuler, the Commission is
concerned that the thermo-mechanical désign of the underground_facﬁ1ity be
such that 555555 [the-cpenings] can bé maintained until the Commission either
decides téupermanentiy-c1osﬁ'the repository or to take corrective action, whick
may 1nc1ude retrieval. The Commission does not want to approve construction of

— 2
a design which will foreclose options for future decwsaonmaketf.J

=>
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The retrievability requirement does not specify the form in which
the wastes are to be retrievable or that wastes [by) are‘"readin retrievable.
The Eéquirement is simply that 211 the wastes by retrievable during &
period equal to the-period of construction.and'emplacement. The DOE's
plans for retrieval are specifically requested as part of its license
VappIication and the practicedbility of its proposal wf11 be considered by

the steff, Waste mey be retrieved upon NRC approval of & DOE apg]ication'

or upon order by NRC.

-7
Hdman Intrusion

Some concern has been raised on the issue of human intrusion into &
geologic repository. Human intrusion could conceivably occur either
inaovertentiy or deliberately. Inadvertent intrusion is the accidente’
breaching of the repository in the course of some activity unrelatec tc
the existence of the repository, e.g., explbration for or development of
resources. For inadvertent intrusion to occur, the institutionel controlsg,
site markers, public records, and societsl memory of the repository's
existence must have been ineffective or Qave ceased to exist. Deliberate |
or intentional intrusion, on the other hand, assumes & conscious decision
to breach the repository; for example, in order to recover the high-level
waste itself, or.exp1oit & minera)l associated with the site.

Historical evidence indicates that there is substantial continuity -
of information iransfer over time. _There are numerous examples of knowledge,
including complex information, being preserved for thousands of years.

This has occu}red even in the absence of printing and ﬁodern information

transfer and storage systems. Furthermore, this information transfer

10 Enclosure A
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hes survived diﬁruptive events, such as wars, naturaf disasters, and
dramatic changes in the social and political fabric»of,societies. The
combiﬂation of the historical record of iﬁformation transfef, provisions
for a well-marked and extensively documented site locztion, ancd the scale
and technology of the operation needed to drill deeply énough to penetrate
& ceologic repository argue strongly that inadvertent intrusion as described
above is highly improbable, &t least for the first several hundred yeers
during which the wastes &re most hazardous. Selecting & site for &
repository which is unattractive with respect to both resource value &nd
scientific interest further adds to tﬁe improbability of inadvertent humar
intrusion. It i¢ &lsc logice) to assume thet any future generation
possessing the technicel capability tc locate and explore for resouréés
&t the depth of 2 repcsitory would also pos;éss the capability to assess
the nzture of the material discovered, to mitigate consequences of_the
breach and to reestablish administretive control over the 2rez if needed.
Finally, it is inconsistent to assume the scientific &nd technical
capability to identify and explore &n anomzlous heat source several hundred
meters beneath the earth's surface and not assume that those explioring
would have some idea of either what might be the cause of the anomely or
whet steps to tzke to mitigate any untoward consequence of thezt exploration.
AThe above arguﬁents do not &pply to the case of deliberate intrusion.
The repository itsé1f could be attractive and invite intrusion simply
because of the resource potential of the wastes themselves. Intrusion
to recover the wastes demands (1) knowledge of the existence and nature
of the repository, aﬁd~(2) effort of the same magnitude as that undertaken
to emplace the wastes. Hence intrusion of this sort can only be the result

of & conscious, collective societal decision to recover the wastes.

11 Enclosure A
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Intrusior feor the purpose of sabotage or ierrorism hes &lsc been
mentioned as & possibility. However, due to the nature cf geologic
dispoéa], there seems to be very little possibility thet terrorists or
saboteurs could breech & repository. Breech of the repésitory would
require extensive use of machinery for dri11ing and excavating over &
consideratle period of time. It is highly improbable thet e terrorist

group could sccomplish this covertly,

Ir light of the above, the Commission sdopted the position that commor-

sense Cictetes that everyihinc thit is re2sonable be cone tc discourace

pecate fror intrudine inte the repocsite~yv. Thue, the proposed teznrics!

criteriz are written to cirect site selection towards selecticn cf sites

c? Tittie resource velue.s], &nc fo- which there O0ec not appez~ te b

g~y étivécticn for future societies. Furthé?._the rroposes critev 2

weolC reguire religble occumenieticm ¢ the existente 2n¢ locelien ¢f
tne repository &nd the neture ¢f the wastes emplacec therein{-], including

merkinc the tite with the most;pérmanent merkers practicai. However,

once the site is selected, marked. and documented, ft does no use to

aroue over whether these measures will be adeguate in the future, or to

speculate on the virtuzl infinity of human ihtrusion scenarios anc

whether thev will .or will not result in violation of the EPA standarc.

0f course, the Commission recoonizes that there are &lternztive &pproaches

to the Human lntrusion question. Accordingly, comment on this and

z2lternative approaches §s welcome.

Relation to Other Parts of NRC Regulations

T

The proposed rule contemplates that DOE activities at & geologic

repository operatiohs arez may in approb?iate cases be licensed under

other parts of NRC fggu1ations and would then not be governed by these

an PaaVNaaiicma A
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technica! criteria. We note, in this cornection, that the scope sect%on

of the procedur2] rule specifically provides that Part 60 shal) notlapply

to anv activitv licensed under another part. This allowe ar independent

spent fuel storape installation to be licensec under Pzrt 72. even

thouok locetecd &t & oeologic éepositorv operztions arez (providec, of

course. it is sufficientlv separate to be classified &c “independeni”).

Other DOL ectivities 2t the oeologic repositorv operations arez could

be licensed under Parts 3D or 70 if an exemption from Part B0 i¢

dete~minec 10 be &dp~=opriate.

Aiternztive Aporoz:’

In the course ¢f the Commicscsion deliberzsicn. it becomes evide=t

1rnes i o~devr te have confioence in the &hilitv ¢ & cecloeice’ repoeito~.

12 conein &ns isclate the wasle: for gn extendes pe~icc ¢° tirF:. 1ne

. resoeitery must coneist of muitipie ba~riers. The Com-iscsion believes

the uncerteinties inherent in relience cr the oeolocice?! setting z2ione

/ -

are too areet;te—ée reconciled in an adiudicetery process. The Commission

7 . I ;!
further believes Ehe:s:zII:35§G§32%+en that & respositorv would consist

of two meior encineered barriers (waste packzoes and underaround facilities)

in eddition to the natural barrier provided by the pgeolocical settinc

ere correct and reasonzble. Havine reached these conclusions, the ///»

Commission .considers next whether or not and to what level of detei{g:)

the performance criterie for & oceologicz) repository should be prescribed.

In this regard, the Commission considers the followino three &lternatives:*

*Detailed discussions on the advantages and disadvantages of each of
these alternatives are given in Appendix J to Commission Paper

SECY-81-267, April 27, 1981.[:'4_;r43g;6£}.
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Prescribe 2 sinole overell performance stancard that must be mes.

1.
The Standard in this case would be the EPA standarc:
2. Prescribe minimum performance standards for each of the meicr

elements, in addition tc reouiring the overall svstem t0 meet the

EPA standards: and

Prescribe detziled numerica) criterie on critical encinee-inc

'(0

ttributes of the repository systerm.

Alternztive 3 is considefec overlv restrictive on the desic-

flexisility enc judoed to be inappropriste &t this stzoe of the

technolocice?) deveiopment. Therefcre. th e Alternative ig cuic: .

eliminatec zs & viable reoulatory 2pprozs-.

[‘\\\ Alrternztive 1 hee 2t it1s princice: &oventace the fact inz. s

provides meximur fieyshilitv gnc. tnu:. it 2bie L incorporete anc 4

&oniv un-te-dete tecnneclocice” inncveiiont &nt knowiegdoe tt the redcs icr.y

gecicn. Notwithstanding the concern over its practicelity in tne

reouletery framework, the Commiscion cennet &2t this time eliminate it

from further consideration. The Commission is, therefore, specificzllv

requesting tﬁe cenera) public, particularly those from the technicel
communities, to comment on this point.L;f‘“5~ “4L‘tjn‘“":7

In reletion to the first and the third alternatives that ere briefly

discussed above, Alternative 2 appears to offer & reasonable and practice)

compromise. In addition to retaining the single overazll performance

standard in Alternative 1 as the final performance objective, this

approach establishes the minimum performance ocbjectives for each of the

three subelementa) barriers. While the Commission does not view these

three numerical criteria as the absolute vardsticks that the licensee

has to meet, the Commission does believe that meeting these minimum
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subelementz) desion goals when coupled with the geochericel sorptior

processes of the host mecdia would be essential to enh&nce the Comm1ss1on

V‘\
_the proposed techniceal rule 1s estab11shec upor ‘this aporoach.
\\/ . — v ——— T e — e e
It should be noted that, in the event thzt the Commission decides

staff confwdence that the final EPA standerd will be met~ Therefore, .,(" :
¢

T el
3

tc agopt the Alternztive 1 approzch in the final rulemakino. portione

of the propeosec rule (e.c., Secion on requirements for the ceclocice?

se‘twnc) would have to be further studied e&nd pessibly revised. f »1 Co. ,
- : f— V,(mi
Mz jor Features of the Proposed Rule T
at
2. OVE'EII bescriptic

The preposec te:hnica1 criteriz have been written to‘adCress the
fellowing: performance objective:s &nc recuirements for siting. oesicg-
2nC Cconstructio~ ¢ the repositiri, the weiie peckage, confirmeticn of
repcsiiory oerfcrman:e,'Quality assurgnte, &nt the treining 14
certificeztion of personnel. As zpproprigte, these topics are dividec irn
turn to adcress separately requiremen;s which apply during constructiorn,
waste emplacement, and zfter closure of the nepository-ehe latter termed
decommissioning. Although the 1iceneing-procedures indicate that there
would be separate subparts for siting &nd design requirements, viz.
Subparts E and F, respectively (cf. §60.31(2)(2)), the NRC now believes
that the site and design are so interdependent that such 2 distinction
js artificisl and misleeading. For exomp1e. 21though the requirement to
plece the underground faci1ity at & minimum depth of 300 meters §s clearly
& design requirement, it is manifested as & siting requirement since unless
the site has 2 host rock of sufficient thickness at sufficient depth,
the above design requirement cannot be met. Hence the proposed subpart E

to 10-CFR Part 60 contains both site and design requirements.

142 . Enclosure 2
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To enable the Commission to reach & finding &s to whether the
generally appliceble environmental standard for disposa) oleLw is met
anc téat the public hezlth and sefety will be protectec, 2 careful and
exhaustive [eneiyses] analysis of all the.features of the repository will
be needec. That anzlysis necessarily must be both qualitative ang

quantitative[:] ., [Tne-enedyses] 2lthouch the anzlysis [performed] cer arc

wiil be lergely quantitative during the period that greatest reijance ce~
be placec upon the engineéred system. [op-te-ebect-3€566E-yeers-efte-
c%cecrerj Thereafter. &lthouch the issuves of contern, and certeinly the
pryssc: ¢ & repesitemy ftself, dc nct change. the numericel uncertzinties

begin tc become so large that czlculetions become & wesr inciceaicr [me=e

incicezdve’ cf expeciec repository [berevigc--rzirer-tne~-gefiritire-c”
ectee® perfoermante. [hemces-scoh-oceicrieticmrowiis-becsonpienentecopoy
heevé%g°:y-qua%étative-aes:réptiCﬁs:-ergcme*:::-an:-cneio;:-tc-e:éﬂefz
ge=ficence-in-tne-scocese-pé-g-repesiterye )

In sum, the technice! criterie perform two tasks.. Fgrst they serve
tc guide DCE in siting, designing, constructing, &nd operzting & reposi-
tory in such & manner that‘there can be re;;onabIe confidence thet the.
putlic health &nd safety QiI] be protected. Second, they serve to guide
DGt in those same &re2s in such & manner that there can be reasonable

confidence that the analyses needed to determine whether the public hezlth

and sefety is protected can be performed.

2. Performance objectives
The design and operztion of the repository are prescribed to be such

that during the period that wastes &re being emplaced and performance
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2ssessec, exposure 10 workers anc releases of radioacti?ity to the environ-
ment must be within limits set by the Commiss%on and the EPk. Further,
the‘repository is to be designed so that the option ca&n be preserved io
retrieve the emplaced westes beginning at gnytihe up to 30 years follow=
ing completion of empiacement. Fc1lowibg permanent closure, the reposi-
tory must perform so thet releases ere within the limits prescribed by
the generzlly appliceble environmentz) standard which will be set by the
EFA. Further, the design cf the repository must inciude & waste package
anc.an undergrount fecility, es well 25 the site, 2s ba-riers tc radic-
nuclice rigreticn

Tﬁe performente c? the engineerec system (waste package &nd undergrount

fecility) fellowing permznent cleosure s specifiec to require conizinmens

n

"y

c‘ the wastes withir the waste package fcr &t 1§est 1,000 veers foilow

closure, when temdersiures in the repositery are substartiz®iy e?eQete:,

an¢ contro) of tne relezse of nuclides to the geologic environment ihereafte?.
Trensurani; waste (TRU) hey_bé disposed of in 2 geologic repository.

51nc§ transuranic waste does nbt generate significent amounts of héat,

there is no advantage to containment for any specified period. Hence,

the requirement for TRU waste is simply & controlled releezse equivalent

to thet for HLW, provided they are physicelly separated from the HLW so

thet they wll not‘experience & significant increase in temperature.

3. Siting Requirements
"Although no specific site suitability or exclusion requirements are

givén in the criterid, stability and minimum groundwater trave! times

are speciffed as required site characteristics. ALARA principles have

not been applied to the naturz) features of & site because they zre not

l4c¢ ‘ Fnclocure A



{7890-01)

amenzble to modification once &2 site is chosen. However. [in-sdditior;

the technice)l criteria do identify site characteristics considered
favorable for & repository &s well e&s characteristics which, if present
&t the site, would lead to & presumption that the site is not suitable

for hosting & repository. [5he-€emé+ssion-has-jaaged-fhet-these*sﬁo:ic

'nct4be-made°ebsci:te-rtqciremants-be:aasebthe The impact of these character-

istics on overall performance would be site specific. Thus. the Commissior

has judoec that these should not be made absolute reauirements. Presence

cf 211 the favoretle characteristice does not lead to the conclusion thet

the gite i¢ suitehrie tc host a2 rencsitery. Neither it the presumstior of

unsuitebility because of the presence of an unfavorable characteristic

incontrovertibie. Rather, the [Tne] Commission‘'s epprcesn reguire:

[emez-2me & sufficie~t comtinziio- ¢f comfitic~: &% the selectel site 17

previce rezsonztlie &ssurance thet tre perfofmence objectives wil) be
gcrieves. lj\[Fcrthery-ﬁfJ sdverse congitions are identifiec es being
preseri, they must be thoroughly characterized and anzlyzed and it must
be demonstrated that the conditions are compensated for by repository
design or by faveorable conditions in the geologic ?etting.

The Commission has not fncluded anv sitino reauirements which directiv

‘dee wiih;population density or proximity to population centers. Rether,

the issue hes been addressed indirectly through consideration of resources

in_the geologic settina. The Commission believes this to be a more reslistic

approach given the long perjod of time involved with ggp1qgi¢ disposal.

Nonetheless, the Commission invites comment on whether population related

siting requirements should be included in the final rule and how they might

be implemented.
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4, Design and Construction
In adcition to the requirements on dééigning for neturel phenomens,
criti¢a1ity control, radiation protection, and effluent control, the 1

proposed technical critefia require the design of the repository io accom-

modate potential interaction of the wéste. the underground facility, and

~ the site. Requirements are also placec upon the design of the equipment

to be used for handling the wastes, the performance and purpose of the.
backfill meteriel, &nd design &nd performance of borehole and shaft seals.
Furiher, there ere requirements relatecd to the methods of construction.
The Cdmmission believes such requirements 2re necessary to assure that
the ability of the repository to contein and isolate the wastes will Bot
be compromisec by the construction of the répository.

The propose? technicel criteria weculc ;équire that the subsurfece
facility be designed sc that it could be constructed and operatec ir

accordance with relevant Federal mining regulztions, which specify design

"requirements for certain items of electricel and mechanical equipment and

pgovern the use of explosives.

These critéria gre & blend of genéra1 and detailed prescriptive
requirements. They have been developed from Commission experience &nd
préctice in the licensipg of other nuclear facilities such as power plants
and fuel cycle facilities. While there are differences in the systems
and components addressed by these criteriz from those of power plants or
fuel cycle feciliﬁies, and the criteria have been written app;opriate to
& geologic répository, the proposed criteriﬁ represent & common praétice
based on experieﬂze which has shown that the above items need to be regu-

Yated. The level of detail of these criteriea reflects the Commission's

14 e
Enclosure A
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current thinking on how to regulate effectively geologic disposal of HLw.

However the Commission continues to examine other possibilities for pro-

mngat1ng the more detailed of these requirements. { :]' fJ‘ 4¢4£4Q~£14rn
ot ff ek 3

5. Waste Package 4
The proposed requirements for the design of the waste package

emphasize its role &s a key component of the overzll engineered syster.

10 f Enc1§sure A
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2 fincinc thet the issuance of 2 license will not constitute &n unreasonzhie

risk to the health and safetv of the public. The purpsoe of this subpart

T toiset out performance objectives ahd site and desian criteria which,

if setisfiec, will support such & finding of no unreasonable risk. [Whiie

these-cbiectives-ene-criterizc-ere-stetecs-in-manvr-cecsees-fn-oneoeitfiec

termes-rigerery-precé-ef-thedr-setisfectien-mey-nost-eiweys-be-echievebiesl

For [for] the Commission to find that there is no unreasonable risk, it

must have rezsonzble assurance on the basis of the record before it thes

these objectives &ngd criteris will be met.

—v{-yﬁ—(&%’:\ )
v4/!.l' st ,
.- () Subpzrt E of this part &lso lists findinos thet must be made

in suppo~t of an euthorization to construszt 2 ceolocic repositerv operetic-:

2rez. Ir pz-ticuier. §60.31(e) recuires & findinc thet there it reasonzt'c

assurance thzt the tvpes End amouni: ¢° ragiocactive mete~ials describes ir

tne goplicetion cen be received, possessed, anc disposec of in 2 repository

of the desicn proposed without unreasonable risk to the hea1£h and safetv of

the public. As stated in thzt paragraph, in arriving &t this determinaticn.

the Commission will consider whetheriihe,;ite and desian complv with the

criteria contained in this subpert. Once agein, while the criteriz mav be

written in unoualified terms, the demonstration of compliance mav take

uncerteinties and caps in knowledae into account, provided that the

Commission can make the spetified finding of reasonable assurance.
(2) [This-subpert-states-the-performance-cbjectives-to-be-achieved

and—the-techﬂicai~criteria-te-be-met-by-ghe-BSE-in-erder-fer-the-Eommis-

sien-to-make-the-findings-te%ied-for-in~Subphrt-B-of-this-part.]

”e . . Comrlasiinan A
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-(i) [€39]) Conditions that permit the emplacement of waste at 2
minimqm depth of 300 meters from the ground surface. (The ground surface
sha11obe deemed to be the elevation of the Ioweét point on the surface
above the disturbed zone.) '

(j) [€x3] Any locel condition of tﬁe disturbed zone that contributes

to isolation.

§60.123 Potentially adverse conditions.

The following are potentially adverse conditions. The presence of
eny such conditions will give rise to e'presumption that isolztion of
wastes in the geologic setting will not meet ihe performance objectives.

(2) Adverse conditions in the geologic setting.

(1) Potentizl for feilure of man-made surface water impoundmerni:
that could cause flooding of the geologcic repository operations 2rez.

(2) 'Potentie1, bzsed on existing geologic anc hydrologic congi-
tions, that constructior of large-scele surface wzter impoundments may
significantly affect the geologic repository through changes in the
regional groundwater flow system. ‘

- (3) Potential for human activity td.§§gniffcant]y affect the
geologic repository through changes iﬁ th; hydrogeology. This activity
includes, but is not limited to groundwater withdrawezl, extensive
irrigation, subsurface injection of fluids, underground pumped stor-
age facilities, or uhderground military.activitx; [s-or-mining:]

(4) Earthqdakes which havé occurred historica11y'tha£ if they were
to be repeated could affect the geologic repository significantly.
| (5) A fault in the geologic setting that has been active since the
start of the Quaternary Period and which is within & distance of the disturbed

zone that is less than the smallest dimension of the fault rupture surface.

Farlncurs &
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Groundwater travel times from repository depths to the accessible environment

of 1,000 yeers are achievable in many hydrologic systems. For a groundwater
travel time of 1,000 years, sorption equilibrium coefficients of 100 m1/g or
less are sufficient to prevent most of the principz) contributors to dose fror
rezching thé accessi51e enyironment. Sorption equilibrium coefficients measured
in the laboratory for the actinides and other nuclides that are principel contri-
butors to dose are in the range of 102-10¢ m1/g, s0 thet some margin ic providec
to compensate for the uncerteinty in actuz) values cf K¢ under reposite~.
conditions. Because of the grezter confidence in our 2tility to mezsure
hvdreulic rather then geochemicel pzrameters, and the coﬁservatism'that is
introguced, it seems pruden: 10 select the weter trave! time rathe} then Ké t¢c

be the paramete- to be reoulzied. [meet-the-overeii-perfermence-stencercs)

Therefore, we have framed our site performence objective sc thet the travel time
from the repository to the sccessible environment be 2zt least 1,000 yeers &nc we
intenc that DOt consider during site screening thet sites with longer water travel

time are preferred. Jt is likelv that site aceochemicz)l parameters mav need to

reduce some of the radionuclides bv an additional fzctor to meet the EPA stendarc.

but no reouirement can be aquantified in rule form &t this time. OGross estimztes

of this factor range from 10-100 &nd even bevond debendiqc on what values are’

in the EPA standard and dependina upon further ana]&ses.

If sites with long enough water transport times are seiected as potential
repository sites, some of the major uncertainty in site evaluation can be
resolved. Licensing'issues will then mainly be réstrigtgd to ensuriﬁg that
the praposed repo;itory_does not disruﬁt the hydrologic flow pathways such
that shorter'travel timés to the environment are created, and the adequacy of

engineered barriers dealing with disruptive events and natural processes that



II.

III.

PERFORMANCE OBJECTIVES
OF PART 60

Systems Approach

A. Advocates regulatory restrictions only on ultimate performance
measure -- doses to humans. .

B. Allows the licensee virtually unlimited flexibility in site )
selection and repository design.

C. Strongly advocated by DOE, industry groups and by many Europeans
during development of Part 60.

Multiple Barrier Approach

A. Requires minimal levels of performance from each of specified
barriers in addition to compliance with overall system standards

4
B. Increases confidence in overall system performance by requiring §
"partial redundancy” of barriers. )

C. Swedes, Swiss and others seem to be adopting this approach.

Performance Objectives of Part 60

"\(:) EPA sets the overall system performance standards.

B. Subsystem performance objectives of Part 60 were based on:
1. Desire to have diversity of barriers and "partial redundancy”
among barriers.
2. Ability to enhance confidence that the standards would be met.
3. Technical achievability for a real repository. ;
a. Ability to build an engineered barrier or to find a natural
barrier.
 b. - Abllity to demonstrate compliance.

C. ngte package containment:
I; Provides a fully redundant barrier during the first 300-1,000
_ years when wastes are most hazardous -- important for some
. disruption scenarios.
2. Reduces need to model repository performance under high heat
load conditions. .

D. Release rate from engineered barriers:
1. Allows additional decay of many radlonuclides and dilutes those
that are released.
2. May be achieved in several ways -- long-lived containers, low
leach rates, etc.
3. Serves as the only complement (supplement?) to the natural
barriers over the long term. '




E.

Groundwater travel time:

1.
2.

Effective both during initial high—hazard period and over the
long term.
Only substantive site selection criterion of Part B60.

IV. Alternatives to performance objectives.

A.
B.

SystemsAapproach

Qualitative objectivees like 60.113(&)(1)

Alternative mmerical objectives.

1.
2.

More restrictive objectives likely to drive up costs.
Less restrictive objectives would not be very effective.

Alternative barriers or functions.

1.

Groundwater flux criterion might not be relevant for saturated
zone sites and might be more difficult to evaluate compliances
than groundwater travel time. .

Objectives based on geochemical conditions seem very difficu
to implement. .

Alternative regulatory structure.

1.

Implement multiple barrier concept by requ1r1ng that releases
from the engineered barriers not exceed a specified multiple of
the releases sllowed by the EPA standards at the environment.
Also require that the natural barriers achieve the same
performance assuming total “"failure" of the engineered
barriers.

Allow reliance on multiple natural barriers rather than on a
combination of natural and engineered barriers.
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NUCIEAR AEGULATOHY COMMISSION

— NFogMAHON REPORT

) From: Clifforc V. Smith, Jr.. Director
Nuclear Material Safety and Safeguards

Thru: % Executive Director for Opera..ions 6“(71 ©

IMPACT OF APPLICATION OF PROPOSED GENERAL

Subject: J
. STATEMENT OF POLICY (SECY 78-366) TO WIPP
- Purpose: For Informatfon S
Discussion: ~ puring a policy session on Septem:ar 6, 1978, the
: Commissfon reviewed SECY 78-366. That paper pro-

posed that the Conmission approve for publication
SR for coment a propose.’policy statement regrding
gar ) 1icensing procedures for high-level waste reposi-
s . tories. While the Conrmission agreed in principle
with the procedures set forth in the proposed
policy statement, several Commissfoners expressed
e - an {nterest in the impact of aprlying the pro-
S ~ cedures, and the reguiations based upon them, to
gt the Waste Isolatfon Pilot Plant (WIPP) near Carlsbad,
X New Mexfco. This paper is intended to provide the
Commission §nformation on this subject.

A detailed discussion of these impacts is included
as Attachment A, However, in brief, the impacts
will be as follows:

) 1. Avaflability of Licensing procedures - The

= staff schedule calls for Eﬁe Jicensing pro-
cedures to be available in final regulation
form before an application for WIPP {is received.
In the alternative, the Comission can define
the procedures in 2 Policy Statement well in
advance of promu'lgating a regulation. Thus,
o the staff does not anticipate any adverse

- impact on the WIPP schedule attributable to
faflure to have the proposed 1icensing pro-
cedures in place prior to receipt of an

‘application. .
et _ l"/
Contact: James Malaro, NMSS : -
- 427-4433 W
, 1 /
Jane Axlerad, OELD \
- 492-7437

ﬁ@w I/W,



Attachments:

Impact of Application of Procedures to WIPP

Scheduling Impacts - If the proposed procedures
~ are applied to WIPP, start of constructior may

be delayed by about six months. However, waiving
application of the proposed licensing procedures
for WIPP or Ticensing WIPP under present regulations
would involve about the same delay in DOE's schedule.

Prelininary Site Evaluation - Since DOE is well
into the site selection and evaluatfon process
for WIPP, there is no way that the informal
preliminary site review called for in the pro-
posed Ticensing procedures can be accomplished
for WIPP. However, the staff feels that an
effective and complete review of WIPP can be
accomplished without this informal preliminary

review.

NEPA Reviews - There seems to be some question
concerning the extent to which DOE has considerec
alternatives to the proposed WIPP site. Under
existing NEPA law this issue must be addressed
explicitly in an environmental {impact statement
supporting NRC's proposed licensing of the facility
before start ef construction regardless of what
licensing procedures the Commission elects to use
for WIPP. Therefore, although some problems for
WIPP could arise in this area, the licensing pro-
cedures proposed by the staff will, themselves,

have no effect.

A - Impact of Applicat}ion of Proposed Procedures
B - Preliminary NRC Licensing Schedule for WIPP
€ - Letter from Hendrie to Domenici

DISTRIBUTION:
Commissioners

Commission Staff Offices

Exec. Dir. for Opers.
Regional Offices
Secretariat



ATTACHMENT A

IMPACT OF APPLICATION OF PROPOSED GENERAL STATEMERT
OF POLICY YO WIPP

Present Status o WIPP

The present status of WIPP was briefly discussed in SECY 78-366. The
conceptual design stage has been completed and preliminary engineering

~ design and site characterization drilling are now underway. Present plans
for WIPP indicate that it will be used to dispose..of transuranic (TRiJ)
wastes from the defense program and for conduct of research and development

activities.—v If these plans remain firm, in the abseﬁce of legislative

actfon, WIPP-will not be licensable by the NRC.Z

It kas also been proposed that WIPP be used as a "moderate scale

demonstration of the capability for ultimate disposal of spent fuel

3/ : _
fn salt." This proposal contemplates emplacing up to 1000 spent

4/
fuel assemblies “in a disposal mode.” JDisposal of such a small

number of spent fuel assemblies would not bring the facility within

Draft Report of Task Force for Review of Nuclear Waste Manage-
ment, DOE/ER-0004/D, February 1978, at 15 fRereinafter "Deutch

Report/.

See Attachment C - Letter from Chairman Hendrie to Senator
Domenici dated May 5, 1978.

Deutch Report, at 16.

Deutch Report, at 17. This proposal fs under consideration by
the Interagency Review Group on Waste Management.




NRC .

the licensing jurisdiction of the RRC which covers facilities used

"primarily" for receipt and storage of "high-level radioactive wastes

Thus, unless legislation is enacted giving the NRC specific 'Iicehéing
authority over WIPP, or unless the plans for utilization of the

facility are substantially changed, WIPP will not be licensable by the
6 ‘

Avaflability of Licensing Procedures |
The staff has proposed that the Commission publish a Proposed State-

ment of Policy for public coment. If the policy statement is
published, the staff intends to circulate to the states and to the
ACRS, for review & staff working draft of the procedural portion of
a proposed regulation, Part 60, which will reflect the llicensing
procedures approved by the Camission. The Commission will then
have two options. One option is to publish the Policy Statement in
final form as interim guidance while simultaneously publishing 2
proposed Part 60 for public comment. The other option is to dis-
pense with finalfzing the Policy Stateinent‘and. instead, simply

publish a proposed Part 60. The staff plans to publish a proposed

| 5§/ Energy Reorganization Act, 42 U.S.C. 5801 (1974).

6/ In fact, while both DOE and NRC have recommended passage of such
legislation, Congress has taken precisely the opposite position.
A provision in the Public Works Appropriations Bill, H.R. 12928,
which controls DOE and NRC appropriations, provides that no funds .
'shall be made available for licensing WIPP in fiscal year 19765,
This provision was passed as & floor amendment offered by
Congressman Price and has been approved by House and Senate
conferees. The conference report has not yet been approved by

the f1l1 FAnarece



regulation, in any event, by early 1979 and to have a final regulation
in place by mid 1979 (see Attachment B). Thus, the procedures for
Yicensing the first repo;itory should be in place before receipt of

/

an application for WIPP.™

v
Impact of Application of Procedures to WIPP
Scheduling Impacts - Despite the fact that NRC's licensing jurisdiction

over WIPP is uncertain, DOE now plgns to submit an application for the
/

WIPP site to NRC in August, 1979. DOE intends, subject to NRC

approval, to sink the first shaft at the site in mid 1981. DOE's

schedule calls for the repository to be campleted and ready to receive

wastes mid 1985.

7/ Promulgation of the techaical criteria portion of Part 60 is
expected to follow publication of the proposed licensing procedure :
portion. Proposed technical criteria should be published for comment
in mid 1979. Although the criteria might not be finalized until
after the receipt of an application for WIPP, sufficient NRC guidance
should be available to enable DOE to prepare its application in a

form that will be substantiably complete and accurate for review.
It is thus unlikely that the publication of final technical require-

ments which would be applied in the licensing process, would result
in any significant disruption or delay. '

8/ The docketing and processing of a DOE application will require that
NRC has received 1icensing jurisdiction over the project.
Alternatively, it is possible that some informal NRC review process

could be developed by interagency agreements if NRC does not have
Ticensing jurisdiction and DOE wants KRC's opinion on the safety
of the facility. , _
9/ However, much slippage in the schedule has already occurred and
= the Deutch report has acknowledged that the schedule is, even
now, optimistic. (Deutch report, at 15).




Y

Assuming DOE submits its application in August, 1979 use of the

- 1icensing procedures proposed by the staff fn SECY 78-366 shou’!
result (assuming a positive finding-by the Commission) in the ‘
fssuance of a license to recefve wastes at WIPP in early 1986. 1Y
This is approximately six months later than the operating date

now proposed by DOE.

Licensing of.‘HIPP_ under exfsting regulations would also be 1ikely
to ceuse some del2y in DOE's schedule. Under 10 CFR Parts 30 and
70, those portions of the Commission's regulations under which WIPE
would be 1fcensed, DOE would be required to submit an application
and an enviromental report nine months in advance of proposed
comencement of construction. Further, comencement of construc-
tion prior to completion of the Conmission’s NEPA review may bé
grounds for denfal of a license. While Parts 30 and 70 have never
been applied in a contested initial licensing proceeding, they
‘would 1ikely be applied so as to preclude any commencement of -
construction prior to 2 favorable decision by a Licensing Board
after hearings. Thus, the time required to do ari em;ironmenta'l
review, including hearings, wdu'ld be the same under Parts 30 and

70 as under the staff’s prbposed procedures. Also, under both exist

J¢ This assuras six month hearings at both the construction
authorization and operating license stages. Given the con-
troversial nature of nuclear waste disposal, this may prove to .

be optimistic.



regulations and under the new proposed licensing procedures, this
review would have to be completed prior to the start of construction.

Thus, Ticensfng under existing regulations would probably not prevent

a delay.

The possi.bility has been rajsed that NRC could waive application of
the proposed licensing procedure's to WIPP. However, if wtpp meetsxthe
criteria for a high-level waste repository this may be difficult to
Justify. Fu;'themore. even if such a waiver were possible, HRC

would then have to license WIPP under existing regulations. Thus

granting such a waiver would probably not prevent 2 delay.

Once construétion'coanences. the NRC review will no longer be on
DOE's critical path. The procéeding to determine whether DOE can
re'ceive wastes at WIFP will commence about three years befecre DOE
hopes to receive wastes. Under the present schedule DOE plans to
receive wastes in mid 1985. Thys, the staff's proposed 1fcensing
procedures are not expected to cause delays in DOE's plans for

WIPP after sinking of the shaft.

Preliminary Site Review _
Under the 1icersing procedures, the staff would perform an informal

consultive review during DOE's site selection process and during its

site evaluation process.-!-‘-’ The preliminary review is nrima:i 1y for

lection refers to the process of selecting a geographical

11/ Site se
— area. Site evaluation refers to the process of selectinga =~



the benefit of the applicant, to give them NRC's views on the
suitability of the site early in the site selection process. |
WIPP, the site selection process has been completed and the sit
eva1uation_process fs now underway. The licensing procedures »
require that DOE provide data during the site selection aﬁd
evai.uation phases for the NRC staff to review informally to det
if there are any problems with a site. No such data has been r
for WIPP but some members of the staff have visited the site an

in contact with DOE. A project manager has deen eppuinted.

The informal consultive review was designed by the staff princf)
to inform DOE early on of any problems that might become appare!
It was not designated as 2 formal review. In the staff's view,
although the ideal situation would be to have early fnput to DOX
site selection, the fact that the review at the site selection
has been precluded and that the site evaluation proéess is alre:
underway would not effect NRC's ability to carry out 2 complete
effective 1icensing review of WIPP. '

NEPA Reviews

The staff's proposed 1icensing procedures require that DOE submi
an envirormental report dnd state that the staff will prepare dr

and final environmental impact statements. Under existing jaw, i
environmental impact statement must contain an anmalysis of alter
tives to the proposed action including analysis of alternative s

For NIPP. an anaiysis of alternatives would arguably have to inc’

12/ ¥orroe Countv Conservation Societv. Inc. v. VYoloe. 472 F.2u
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analysis of the optien of leaving wastes stored where they are for
& number of years, of disposing of wastes in other ehvimnments ar
geologic media, su-:-'ﬁis’*’s‘alf}""-]sasalt, granite, and shale, and,
perhaps, analysis, though not in great detdﬂ. of options like
seabed. disposal. While analysis of each of these options could be
accamplished for NIPP, an aflternati\.re site analysis might prove
very difficult. There are indications that bOE did not consider

other geographical locations or oth'er epvironments (media combined

- with other site characteristics such as hydrology). This defect

could be cured if DOE gathers additional data on other sites and
makes a good faith effort to examine alternative sites now. The

information would be reflected fn DOE's environmental report and

in our envirommental statement.

The licensing procedures proposed by the staff do not set forth

any requirements regarding the scope of the NEPA review. The NEPA

review requirements are implied from the law and cannot be changed
While the NRC is generally

unless legislative changes are made.
required b:y law to include an environmental review in its licensing

procedures, the scope of that review in 2 particular case can be
determined as an initial part of the case review. Thus, the staff’
proposed procedures will not have an impact upon the environmental

review for WIPP except insofar as they provide a forum for challeng



to the adequacy of the review prior to commencement g-f con¢
It s possiﬁ‘le that when and {f an application fs recefved
DOE will have given .dequate consideration to alternative ¢
The Interagency Review Group is aware of the alternative si
and has informally fndicated to DOE that the WIPP project

encounter NEPA problems unless a better alternative site an

capleted. S,

13/ There are other forums already avai V

13, y available for such challes
can be challenged in court on the adequacy of it ‘
to support its own ctions. : quacy of 1ts own Nei
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'ATTACHMENT B

PRELIMINARY NRC LICENSING SCHEDULE FOR WIPP
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CHAIRMAN

The Honorzble Pete V. Domenici
United States Senate
Haskington, D.C. 23510

‘Dear sénator Domenici:

I am pleased to respond to your letter, dated May 1, 19
the views of the Commission on whether HRC now has clez
unquestioned authority to license the DJE Waste Isolati
PMlant (WIPP) facility for the following activities: {1
disposal of transuranic wastes frem the defense program
disposal of up to 1,000 spent fuel rod assemblies; or (
disposal of high level wastes from the defense prograa,

. NPZ Ticersing authority over DOZ waste management actiy

derived frea section 20Z(3) and 202(4) of the Energy Re

Act of-1974. These sections confine NRC licensing auth

- waste management activities to certain DOE facilities f

-and storage of "high Tevel radioactive waste”. This te

level radioactive waste® §s rot defined in the Act, and

no consistent guidance on the meaning of the term in th
history of the Rsorganization Act.

Even though spent fuel which is to be disposed of in a ¢
repository may have some resource value, it contains rac
-waste. Thus, {t is ciarly 2 *high level® radioactive s
because it contains all the toxic and long-lived radiom
‘contained in the 1iquid wastes from reprocessing that h:
traditionally been regardec a. & form of high level radi

vaste.

On the other hand, transuranic wastes have traditionally
distinguished from "high level radioactive waste" and tr
the regulations, as a separate cacegory of radioactive w
{see, for example, the AEC-proposed rulemaking notice on
“Transuranic Waste Disposal®, 39 F.R. 32921 (Sept. 12,1
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Thus, while the 13w Is unclear on the point, it is the Com
view that spent fusl to be disposed of in 2 geologic reposi
could properly be regarded as "high level redioactive vaste
that transuranic wastes probably cannot be regarded as “hig
radioactive wastes®. This is despite the fact that for the
of protecting the public health and safety, the distinction
betwesn high level radiocactive wastes and transuranic waste
1imited significance. Both types of material contain signi
quantities of long-lived transuranium elerents which remain
hazardous for periods of time which are extremely long in t

hu=an chronology.

In answer to your specific questions, € WIPP is tg be used
for disposal of trensuranic wastes from tne defense program
cormercial spent fuel rod assemblies, then WIPP might not b:
Ticensezble. While the 1000 cormercial spent fuel rod asse:
would be "high level radioactive waste*, the transuranic wa:
would not be, and the facility would not be used “primarily’
receipt and storage of "high level radiosctive wastes®. Se:

202{3) of the Energy Reorganization Act.

If ¥IP= §s to be used for disposal of defense progrem high 1
wastes, then it would be licenseable under section 202(4) of
Act provided 1t was not "used for, or ... part of, research
developrent activities”. It is possible that, depending upc
exa:zt program proposed by DOE, WIPP could be regarded as a v
and developrent facility exempt from 1icensing.

The following amendment to section 202 of the Energy Reorgar
Act, vhich we have drafted in response to your request, woul
“an wambiguous basis for 1icensing jurisdiction over HIPP.

#(5) The Waste Isclation Pilot Plant proposed te be loc
near Carlisbad, New Mexice"

Should there be a significant change in the WIPP proposal-~f
should the location be changed--then new legislation would b
However, the Tanguage proposed above has the advantag2 of re
the present language in section 202 and thereby avoiding any
impact on future facilities other than WIPP.



The staff currently has under preparation a pzper which addresses -the
need for additional legisletive authority in the wasle managerent
Tnis evalvation will include consideration of the desirability

of extending NRC licersing authority over D0t waste managment

&raa.

activities. I expect that the Comnission will consider this matter

in the nszar futcre.
Sincerely,

%ﬁhﬂ. endrie

Chatrman



