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+ 4+ + + +
ADVI SORY COW TTEE ON NUCLEAR WASTE ( ACNW
+ 4+ + + +
165t h MEETI NG
+ 4+ + + +
MONDAY,
NOVEMBER 14, 2005

+ + + + +

ROCKVI LLE, MARYLAND

+ + + + +

The Advi sory Committee net at the Nucl ear
Regul atory Comm ssion, Two Wite Flint North,
Room T2B3, 11545 Rockville Pike, at 8:30 a.m, M chael

T. Ryan, Chairnman, presiding.

COW TTEE MEMBERS:
M CHAEL T. RYAN, Chairman
ALLEN G CROFF, Vice Chairman
JOHN T. LARKINS, Executive Director
JAMES H. CLARKE, Menber
W LLIAM J. H NZE, Menber

RUTH F. VEEI NER, Menber
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JANET KOTRA, NWVSS
TI M McCARTI N, NMSS
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THOVAS TENFORDE, NCRP
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Openi ng Remar ks by the ACNW Chai r man

Observations fromthe U S. Environnenta
Protection Agency's (EPA s) Cctober 2005
Public Meeting on its Proposed Revisions
to 40 CFR Part 197

U.S. Nuclear Regul atory Conm ssion's (NRC s)
Plans for the Inplenmentation of a Dose
Standard After 10,000 Years

Publ i ¢ Conment Sessi on
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P-ROCEEDI-NGS
(8:36 a.m)

CHAI RMAN RYAN: This is the first day of
t he 165t h neeting of the Advi sory Committee on Nucl ear
Wast e.

My name is M chael Ryan, Chairnman of the
ACNW The ot her nenbers of the commttee present are
Vice Chairman Allen Croff, Ruth Weiner, Janmes C arke,
and WIIliam Hinze.

Today the conmittee will receive a report
from ACNW nenber Dr. Ruth Winer, who attended the
U. S. EPA s Cctober 2005 public neeting on the proposed
revisions to 40 CFR 197. W will discuss the U'S
Nucl ear Regulatory Commission's plans for the
i npl enentati on of a dose standard after 10, 000 years.

W' I'| hear presentations and conments from
st akehol ders on revi sions bei ng proposed to the Yucca
Mount ai n regul atory frameworKk. We'll hold an ACNW
roundt abl e di scussion later in the day on the matters
di scussed i n the norning and early afternoon sessi ons.
And we w Il discuss proposed conmittee letters and
reports.

Mke Lee is the Designated Federa
Oficial for today's session.

This neeting is being conducted in
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accordance with the provisions of the Federal Advisory
Comm ttee Act. W have received no witten statenents
or requests for time to make oral statenents from
nmenbers of the public regarding today' s sessions,
ot her than those already on the agenda.

And should anyone wi sh to address the
comittee, please nmake your wi shes known to one of the
committee staff. It is requested that speakers use
one of the m crophones, identify thensel ves, and speak
with sufficient clarity and volune so they can be
readily heard.

It is alsorequested that if you have cell
phones or pagers that you kindly turn them off.

Thank you very much

And without further ado, I'Il introduce
our first speaker, ACNWMenber Dr. Ruth Winer, whois
going to share with us her observations fromthe U S.
Envi ronnent al Protection Agency's Cctober 2005 public
neeting on its proposed revisions to 40 CFR 197.

Good norning, Ruth, and thank you.

MEMBER VEI NER:  Thank you, M. Chairman.
| want to nmke it very clear that these were ny
i mpr essi ons. | sat through the neetings and took
notes, and this is in no way an official record of the

heari ng.
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The way that these neetings -- public
neeti ngs and hearings are conducted is that there is
a relatively informal roundtabl e session that goes on
for about an hour before the formal hearing. The
informal session gives people a chance to ask EPA
guestions and get informal answers, and to make
poi nt s.

As it turns out, many -- in fact, | would
say all of the people who spoke at the infornal
session then went ahead and made the sanme points for
t he public hearing.

Should | just do ny own slides here, or --
oh, okay.

These are just sone statistics. The
evening neeting was nmuch better attended than the
neeting the following norning. | did not stay for the
third day.

About 50 people cane, exclusive of the
vari ous federal observers, and there was a
denonstration and | picked up a nunber of handouts,
which M ke Lee has. W're going to scan them and
attach themas a .gif fileto the final report, if you
wanted to | ook at them They were hard copy handouts.
| was not in a position to do anything electronically

with them
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The following norning there was an open
neeting at 10:00, and about 20 people attended,
excl usive of the EPA people.

Next slide, please.

Should | just do this? Yes, okay.

The major points were made by EPA in
response to questions. They reviewed the history of
the standard, the role of EPA in the Nuclear Waste
Policy Act, and the basic points in 40 CFR Part 197,
expl ai ned the court's decision to vacate the 10, 000-
year standard and expl ai ned how t he new standard was
arrived at.

The major points nmade by EPA were the
fol | ow ng: 350 mlIlirem a year was chosen because
much of the State of Colorado has a background of
about 700 mlliremper year. | mght point out this
is EPA" s contention. | nade no judgnment about whet her
they were right or wong.

And | thought their argument was quite
interesting. Colorado has very simlar denographics
to Nevada, very simlar «climte, very simlar
geogr aphy. So they took Colorado as a conparative
st at e.

Poi nted out that 36 states have a higher

background radi ation than the average United States
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background, and they said that international standards
wer e consul ted, though they went into no detail about
what countries, what parti cul ar i nt ernati onal
standards were consul ted.

The speakers made a nunber of points, and
the two that | thought were the nost critical to the
di scussion of the standard -- and this is nmy own
personal choice of inportance -- the first was that
EPA has chosen t he nedi an rat her than the nean for the
| onger tinme period, from 10,000 years to a mllion
years. And, of course, choosing the median greatly
i ncreases the all owed upper limt to the dose fromthe
repository.

Many of the speakers, alnost all of the
speakers, reiterated this point that they objected to
t he choice of the nedia rather than the nean. And |
m ght say there was no particular explanation given
for this, that | heard in any case.

The second point that | thought was quite
i nportant was EPA has been in the past very firmthat
15 milliremper year was the | argest dose that could
protect health. And the question was raised by many
speakers: how can you say that before 10,000 years 15
mlliremper year is the highest you can go? And now,

after 10,000 years, it's okay to go to 350 mllirem
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per year, that that is now adequately protected. The
step function aspect of the new standard was what cane
into question.

The tribal speakers made a nunber of
interesting points. There were several nenbers of
various Native Anerican tribes there, and they all
made approximtely the same points. In particular,
the Western Shoshone said this is their |and,
traditional |and, and they don't want to poison it.
Al'l of the tribal speakers pointed out that nenbers of
the tribe have becone ill since nuclear weapons were
devel oped.

They pointed to a |l ack of |ogic that went
into witing the new standard, particularly focusing
on that 15 mllirem per year, 350 mllirem per year
di chotonmy. Qher standards are not nearly as | enient
as the proposed nmllion year standards. And, finally,
they said that to take into account the tribal
comuni cations with the tribes, the conment period
shoul d be extended for a matter of years, not just 90
days.

State and | ocal governnents made severa
addi tional points, and | want to point out these were
additional to the points that everyone made.

The Nevada Attorney Ceneral and Gover nor
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@Quinn's representative, M. Loux, pointed out -- or
claimed that EPA had developed the standards in
collusion with the Department of Energy, that EPA has
abandoned its responsibility to protect public health.
They feel that an entirely new rule i s needed.

Clark County gave a history of the
activities of the Atom ¢ Energy Conm ssion i n Nevada,
and showed -- said that this showed that people -- the
reason why people don't trust the governnent.

Several organization speakers were up.
The Sierra C ub made the point that EPAis cooking the
nunbers. That was their term not mne, by changing
from mean dose to the nmedian. That using the median
neans "a statistical 100 percent chance of cancer.”
That was their concern.

That the standard showed no concern about
radiation effects on non-human species. They
suggest ed/ reconmended that the waste be left at the
power pl ants, that spent fuel be recycled, and said
that transportation is harnful to the public.

And a two-tier standard, the word that the
Sierra Club representative used, was that it was not
st abl e.

Citizen Alert made the sane points

everyone el se had nade, and then said that the hearing
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-- the public coment period was not an open process,
and said that EPA's fix to the standard subsequent to
the core position was totally unacceptabl e.

Sever al speakers had a conpletely
di fferent perspective. The speakers -- nost of the 50
peopl e who attended were i n one way or anot her opposed
to the repository, opposed to/critical of EPA

A professor fromUniversity of Nevada Las
Vegas nmade the point that 15 mlliremper year is too
small. It's too conservative, in effect, and said we
spend too much noney protecting against fictional
risk. If 10 remdoesn't seemto cause health effects,
why are we wasting the public's noney on this? Ten
t housand years is not set for any other pollutant.
The tinme scal e should be shorter, not |onger, and we
need i nternational cooperation.

Two fornmer test site workers testified
that -- and the primary points they nade were
Hiroshima is currently a big city, people live there,
and wi thout any apparent detrinment to their health,
and made t he poi nt nobody is going to build a bigcity
at Mercury, Nevada.

One nenber said -- and this was al nost a
guote, it was just too good to pass up. "I'm pushing

80, and none of us are dead, and we're in pretty good
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shape. "

Both of them -- both of the test site
wor kers said that Yucca Mountain is a necessity.

And that ends my report. |'d be happy to
answer any questions, conmments.

CHAl RVAN RYAN: Questions? Yes, Jim

MEMBER CLARKE: Ruth, | think it's your
slide 8 -- one of the cooments was t he standard shoul d
have been nore stringent than 15. Was that all-
inclusive or just for the 10,000 to a mllion?

MEMBER VEI NER: They didn't say. | think
that the idea was just for the -- for the entire
peri od.

MEMBER CLARKE: For the entire period.

MEMBER W\EI NER: It should be strict --
what ever it was, the nunmber was too big.

CHAI RVAN RYAN: Bill, questions? Anybody
el se? Latif?

MR HAMDAN: Yes. Ruth, did the om ssion
of the baroneter standard beyond 10,000 years -- was
it in the discussion at all?

MEMBER WEI NER: I think it was very
casual ly nmentioned, and that's why | didn't put it on
the slide. As | recall, one speaker nentioned it, and

| -- 1 didn't have it in ny notes, so | didn't put it

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

13

on the slide. So it was a very passing nention of
t hat .

That did not seem-- the details did not
-- that particular detail did not seem to be of
enor nous concer n, even to t he Governor's
representative.

CHAI RVAN RYAN: Any ot her questions?

Vel l, thanks, Ruth. | think we're going
to hear sone interesting insights through the day on
the technical aspects of sonme of the issues that you
raise, and I'lIl look forward to hearing sone of those
techni cal points as we go through the norning.

Next on the agenda we are -- we will hear
fromU S. Nucl ear Regul atory Comm ssion on plans for
i npl enentati on of a dose standard after 10, 000 years.

Good nor ni ng.

DR. KOTRA: Good norning. Good norning,
M. Chairman, nenbers of the committee. It's a
pl easure to be here, and | wel conme the opportunity to
give a -- provide an overview of --

CHAI RMVAN RYAN. And, I'm sorry, this is
Dr. Janet Kotra. | forgot to introduce you when you
cane in.

Thank you. Good norni ng.

DR. KOTRA: It's working here.
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CHAl RMAN RYAN: Oh, the bulb is burned

out. GOCkay. | thought we were --

(Laughter.)

-- at one of those exciting pauses there.
Why don't we go off the record for a few m nutes, and
we'll resume here in just a mnute.

Thanks. Everybody just hold your spot,
and we' Il change the bulb, and on we go.

(Wher eupon, the proceedings in the

foregoing matter went off the record at

9:50 a.m and went back on the record at

9:57 a.m)

CHAI RVAN RYAN: Here we are with Plan B.

DR. KOTRA: Thank you very rmuch.

CHAI RVAN RYAN:. Thank you.

DR. KOTRA: | welconme the opportunity to
be with you here today, and to provide an overvi ew of
NRC s proposed regulations as we have revised them
recently.

| assisted TimMCartin, who had to | eave,
in drafting these proposed regulations, along with
representatives of the technical staff, the Ofice of
CGeneral Counsel, and technical support fromthe Center
for Nucl ear Waste Regul atory Anal ysi s.

As you know, these revisions are necessary
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to nmake our regulations consistent with the new EPA
st andar ds governi ng doses that m ght be received nore
t han 10, 000 years at the potential -- after disposal
at the potential repository at Yucca Muntain.

The comrent peri od for both proposal s have
been extended, as you nmay know, and | urge any nenbers
in the audience today that may wish to conment on
ei ther proposal to be sure to submit their comments to
EPA by Novenber 21st, or to NRC by the 7th of
Decenber. To that end, |'ve brought with nme a nunber
of sheets that have the rel evant addresses and cl osi ng
of the comment period dates. They're in the back of
the room for anyone who w shes to pick them up.

Wth that taken care of, | want to touch
briefly on the proposed -- the purpose of our proposed
rule, which is, first and forenost, to inplenent the
new st andards. The Nucl ear Waste Policy Act, and
| ater the Energy Policy Act of 1982, required that the
-- 1992, excuse ne -- require that NRC and techni cal
licensing criteria for the Yucca Muntain proposed
repository be consistent with EPA environnental
st andar ds.

I n ot her words, the Congress has assi gned
the responsibility for nmaking the risk managenent

decision with regard to the appropriate |evel of
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radi ation protection for potential releases of the
repository to the Environnental Protection Agency.

It is NRCs job, then, to nodify our
regul ations to be consistent with final EPA standards
when t hey are published, and to i npl ement themas part
of NRC s |icensing process.

In its proposal, EPA specified that NRC
provide a treatnent for climte change at Yucca
Mountain in the period between 10,000 years and a
mllion years. The second purpose of our proposal is
to designate a specific range of val ues that DOE nust
use when assessing repository perfornmance in order to
account for the effects of climte change.

And, lastly, because the proposed rule
specifies that esti mates of public doses be based upon
current dosinetry, the NRC proposal makes provision
for the same current weighting factors to be used for
both cal cul ations of worker dose and public dose
consi stent with EPA s proposal.

Before | discuss these in any nore detail,
| wanted to give a little bit of background. ['Ill go
through this very quickly, as I'"'msure the conmttee
is well aware of it -- that the NRC issued its final
regul ations for Yucca Mountain Part 63 i n Novenber of

2001.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

17

They inplenment the final standards that
EPA put in place in June of that year, and that EPA,
i n devel opi ng t hese st andards, was obl i gat ed under the
| aw t o nake thembased on and consi stent with findi ngs
and recommendations of the National Acadeny of
Sci ences.

The State of Nevada and other parties
chal l enged EPA' s standards and NRC s regulations in
court, and the court upheld EPA' s standards and NRC s
regul ations on all but one issue. As you know, the
court disagreed with EPA' s specification and NRC s
adoption of a 10,000-year conpliance period, and
remanded the standard to EPA.

The court found that EPA's conpliance
period was not, in fact, based on and consistent with
t he National Acadeny findings as required by |aw.

To address the ~court decision, EPA
proposed revisions to its standards | ast August, and
NRC nust now revise Part 63 to be consistent with the
final standards when EPA issues them

In response to the ruling, EPA proposed
t hese standards, as | said, in August, and we are
prepared to revise Part 63 to be consistent.

The general overview of EPA s proposed

approach -- and it's not ny intent to explain or
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di scuss EPA's standards here -- but they, first and
forenost, continue to apply the existing standards for
the first 10,000 years after disposal. They have | eft
the existing standard undisturbed for that first
10, 000 years.

They have added separate additiona
requi renents for the peak dose after 10,000 years
within what they call the period of geologic
stability, which they have defined as one nillion
years after disposal. And as | indicated earlier,
they intend to update all cal cul ati ons of doses to the
publ i ¢ based upon current dosinetry.

They limt the peak dose after 10,000
years. The EPA proposal specifies criteria that the
Department of Energy must use in its performance
assessment whereby this peak dose is calculated for
estimating doses in this -- these outyears. They
specify weighting factors in a separate table in
Appendi x A of the standard for cal cul ati ng indivi dual
dose, and they state that NRC should specify val ues
that DOE should use to represent the variation in
climate in these outyears.

The EPA proposal, as Dr. Wi ner indicated
and they discussed in their public neetings in Nevada

in Cctober, would limt the nedian val ue of this peak
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dose -- these peak dose estimates to 3.5 mllisieverts
per year or 350 mllirens per year. NRC has proposed
to incorporate this dose limt into Part 63.

EPA has al so proposed t hat t he perfornmance
assessnments done for the first 10,000 years are
suitable as a basis for projections beyond 10,000
years, with sonme additional specifications. Tolimt
uncertainty, they make these specifications dealing
with the treatnent of features, events, and processes,
often known as FEPs, that need to be evaluated in
t hese perfornmance assessnents beyond 10, 000 years. In
particular, they include seismc activity, ignheous
events, climate variation, and general corrosion.

Agai n, NRC proposes to incorporate these
criteria in Part 63.

As many of you know, dosinetry has
advanced, and international recomendations and
standards with regard to weighting factors have
advanced, and EPA has proposed the use of current
dosinmetry in making the calculations of dose to
menbers of the public.

They have included a separate Appendi x A
to 40 CFR 197 that includes these weighting factors,
and i ndi cat ed that the Departnment of Energy shoul d use

t hese wei ghting factors in making their cal cul ati ons.
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The NRC pr oposes to adopt t he
specification in Part 63, and we go on recogni zing
t hat t he EPA environnental and public health standards
address only doses to the public. Qur inplenenting
regul ations also cover doses to workers during
operations and cl osure activities. So consistent with
EPA' s proposal, we would extend the application of
these current weighting factors to the cal cul ations
and i nsi st that the sanme wei ghting factors be used for
cal cul ating doses to both popul ati ons.

Perhaps the nore interesting, from our
point of viewin terns of the area where we were given
sone |l atitude, was to determ ne how climte variation
should be handled in these very long -- long-term
proj ections.

The EPA specified that the Departnent was
to assune that climte change after 10,000 years
resulted -- that the effects of that climte change
resulted solely fromincreased water fl ow through the
repository, and directed NRC to specify steady-state
values for DOE to use in projecting the long-term
i mpact of clinmate change.

I n studyi ng EPA" s proposal, we consi dered
what paraneter or set of paranmeters would be best to

reflect the average climte conditions. The obvious
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choices are rainfall and tenperature, but, really,
when you think about it it is the deep percolation to
the repository horizon that really affects the
performance of the repository.

And, therefore, the Conm ssion chose to
specify a range of values for deep percolation rate
and assune a log normally, wuniformy distributed
range, with a nean val ue approximtely six tines the
current range.

Now, you need to be careful. This is a
little bit tricky, because the assunption is here that
with each iteration of its perfornmance assessnent the
Depart ment woul d sanpl e over this specifiedrange. It
woul d sanple over this specified range to select a
constant for that iteration, but they would not apply
that constant for all iterations. Each iteration
woul d sanpl e agai n.

So, and this range woul d represent cool er
and wetter climtes, which pal eoclinate data suggests
that over the last mllion or so years that climte at
Yucca Mountain has been cooler and wetter. For this
reason, the Conm ssion has proposed a range of val ues
that represent a cooler and wetter climte consistent
wi th what we know has been the case at Yucca Muntain

in the past.
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I n summary, our proposal is to adopt the
EPA limt for peak dose after 10,000 years, adopt the
EPA criteria limting the consideration of features,
events, and processes to be used in perfornmance
assessment for doses after 10,000 years, adopt the EPA
wei ghting factors for calculating individual doses,
and require that those sane current weighting factors
be used for cal cul ati ng worker doses as wel .

And, lastly, and you will hear nore about
this in your neeting in Decenber on the details of how
we selected a nmethod for projecting |long-terminpact
of climate variation, we will have other menbers of
the technical staff, as well as someone from the
Center for Nuclear Waste Regulatory Analysis, to go
intoalittle bit nore detail for the technical basis
for making this sel ection.

But suffice it to say that in our proposal
we have designated a range of values over which the
Departnment must select in projecting a long-term
impact of clinate in the 10,000 to one mllion
ti mefrane.

In closing, | want to | eave you with the
nmessage that the NRC continues to believe that its
existing regulations at Part 63 are protective. W

have proposed additional requirenents on top of those
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protective standards and regulations that are
consi stent with EPA' s new proposal for Yucca Munt ai n.
And that the NRC stands ready to revise its regul ation
to be consistent with final EPA standards when they
are issued.

And with that, | am happy to answer any
guesti ons. And Tim McCartin, the chief author, is
al so here with ne today. And |'m sure he will be
happy to address your questions as well.

Thank you.

CHAI RVAN RYAN: Thanks, Dr. Kotra. Ve
appreciate this sunmary of your activities to date.
| think we recognize, too, that while the comment
period for the EPA standard is underway and ongoi ng,
t hat that neans that what you' ve based your efforts on
so far may, in fact, change sone perhaps, perhaps not.
Who knows?

Soit'sa--inthat spirit, I think I"lI
ask you questions about where you are in tine.

DR. KOTRA: Ckay.

CHAI RMVAN RYAN: M question, as you were
tal ki ng about the worker calculation, led me to think
i mredi ately about 10 CFR 20. Are you going to make
the same change for weighting factors across the

boar d?
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DR.  KOTRA: At this point, no. Qur

proposal is Ilimted to Part 63 because of the
requi renent that we be consi stent with EPA s proposal .

CHAI RVAN RYAN: | guess | haven't thought
enough about it, but it would be interesting to
expl ore what that neans, because if -- if you use
different weighting factors, that has to go through
the entire systemof ALIs and DACs and all the rest.

DR. KOTRA: W recogni ze that.

CHAI RMVAN RYAN. So that would be a huge
over haul of radiation protection requirenents, and |
just -- | wonder if it's worth thinking about that a
little bit nore. Maybe you have already, Tim

MR. MCARTI N: The wording in our
regul ation was chosen very particular, and the
wei ghting factors will be used for the cal cul ati on of
doses. And so when you're doing the precl osure safety
assessment where you' re cal cul ati ng worker doses, you
woul d use those weighting factors in the cal cul ati on.

Now, in terms of Part 20, other things
that are in Part 20 that are not cal cul ati ng woul d not
use those weighting factors. And so we're interested
in getting public conment -- the words "cal cul ation”
were chosen very deliberately. It's for the

cal cul ati on of doses and --

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

25
CHAI RMVAN RYAN. | hear you, but | think

that neaning is not going to be readily apparent to
t he average person who i s operating under 10 CFR 20 or
an agreenent state equivalent, and --

MR. McCARTIN. Well, certainly. But this

rule only applies to Yucca Muntain. So agreenent
states and other -- this is not a change to --

CHAI RMVAN RYAN: | hear you, but --

MR. McCARTIN:. -- the application of Part

20 to other facilities.

CHAI RMAN RYAN: -- we all reach for the
nost recent dosinmetry whenever we have to nake a
calculation. So let nme just throwout a for instance.
I"'ma licensee, and | have an internal exposure to
assess. Do | use the NRC s Part 20, or do | rely on
t he nost recent thinking, which happens to be applied
in 63 to Yucca Mountain, but seem ngly would refl ect
what they view to be appropriate science?

DR. KOTRA: It is my understanding that
many | i censees have applied for and readily received
exenptions to use the nore current dosinmetry.

CHAI RVAN RYAN: Sone. | woul dn't say many
perhaps, but -- but | guess | just -- | just want to
t hi nk a m nut e about, and probably nore than a m nut e,

about, you know, is there an appropriate way to deal
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with that.

I'm also mndful of the fact that in a
previous |etter we addressed neutron, you know, dose
factors, and so forth, that the I CRP reconmended and
talked about that at an appropriate time when
regul ati ons were changed for anot her reason t hat m ght
be a good place to pick that up. So I'm-- want nore
to think about.

But | think it is an issue to very
carefully either deal wth it, so it's clear it
doesn't nean peopl e that use 20 for worker protection,
you know, have to change, but you can see i medi ately
there's a conundrumhere that workers at a repository
will be looking at sonething different than the
per f or mance assessmnent cal cul ati ons whichlicensedit.

DR. KOTRA: Dr. Ryan, I'dlike to al so add
that we recognize that this is a |long-term program
and EPA recognized it and explicitly gave NRC the
latitude in its proposal to require even new -- newer
dosi metry, should that beconme available before the
repository is operational.

So t he EPA recogni zed that this is sort of
a noving target as to the tinme --

CHAI RVAN RYAN:  Sure.

DR. KOTRA: -- and that the NRC coul d,
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under Part 63, specify -- make another revision and
speci fy even newer factors, should they energe.

CHAI RVAN RYAN:  You know, it has roughly
been, what, every 15 years or so we get a new set of
stuff fromICRP. So it's worth perhaps sone detail ed
t hought on --

MR. McCARTIN:  Sure.

CHAI RVAN RYAN: -- how the use of and
updati ng of and i npl enentation of all this mght flow

MR. McCARTIN. Right. But certainly the
intention was we were not in any way affecting the
application of Part 20 by this change in --

CHAI RVAN RYAN: And, in particular, DACs
and ALIs and al | those radi ation protection activities

MR. McCARTIN:. Right. That's why --

CHAI RVAN RYAN: -- and so forth.

MR. McCARTIN:  Yes.

CHAI RVAN RYAN: Maybe sayi ng t hat actual ly
explicitly would be --

MR. McCARTIN. Well, certainly the Yucca
Mountain standard in itself, in the preanble, is that
this is a regulation that's applicable to Yucca
Mount ai n peri od. It doesn't even apply to another

hi gh-1 evel waste facility.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

28
CHAI RVAN RYAN: Ri ght.

MR McCARTIN. So, | nean, it --

CHAI RVAN RYAN: Ckay. Well, again, | just
think the clearer and nore transparent it can be the
better.

MR. McCARTIN:  Yes.

DR KOTRA: W'll take that to heart.
Thank you.

CHAl RVAN RYAN: Let's see. Bill?

MEMBER HI NZE: Janet, ny recollection is
that the NRC did comment on the original regulation
197.

DR KOTRA: Yes, we did.

MEMBER HHNZE: Is it the plans of the NRC
to make any comrents to the EPA on their proposed
st andar d?

DR KOTRA: As far as we were aware, the

Conmmi ssi on has no intent to comment.

MEMBER HINZE: | see. |'mcurious about
t hese peak doses. Reading from some of the NRC
material, for this conmparison -- that 1is, the
conparison to the 350 mllirenms -- for this

conpari son, EPA proposes t hat DOE use t he nedi an val ue
of the dose distribution of peak doses -- doses --

after 10,000 years.
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What evidence do we have that there are
going to be nultiple doses in that period of tine?

DR.  KOTRA: | think what's referred to
there is the multiple iterations that are done.

MEMBER HINZE: The mnultiple iterations.

Ckay.

DR  KOTRA: And then, vyou get dose
esti mat es.

MEMBER HI NZE: Ckay. s there any
evidence that there will be nmultiple doses in any of

the prelimnary performance assessnents out to a
mllion years?
DR KOTRA: Since I'm not sure |
understand that question, Tim would you like to --
MR MCARTIN. Do you nean --

MEMBER HI NZE: |s there any evi dence that

there will be --
MR. McCARTIN:. -- nore than one --
MEMBER H NZE: -- nore than one peak dose?

DR. KOTRA: Ch, okay, nore than one peak.

MEMBER HI NZE: There's a vol canic effect
after a few thousand years, that peak dose, and then
we continue on. And |I'm wondering --

MR. MCARTI N: Yes. By definition, I

think we woul d say there can only be one peak. Now,
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the dose -- it isn't necessarily one snmooth rise to a
peak dose and a drop. It could be nore rollercoaster-
ish if you will that it goes up and comes down, as

di fferent nuclides cone in and go out.

But overall there can only be one where
it's the largest, nobst -- you know --

MEMBER HI NZE: But is there any evidence
that there are these | ocal peaks?

MR. McCARTIN.  Well, certainly, | nean
you bring up the prinme one that -- that the dose curve
we' re tal king about is the conposite dose curve of al
t he scenarios. So clearly igneous activity, which has
the potential to produce a dose early on, will have a
-- sone type of what I'lIl call a local peak in the
first, let's say, couple thousand years.

MEMBER HI NZE: Ri ght.

MR. M CARTI N: Later on there could be
anot her | ocal peak due to -- that may be the actual
peak due to neptunium and some other slower
transported things in the groundwater. But, you know,
whi ch one actually dom nates depends in part on the
anal ysis, and certainly the newer dosinetry will have
an inpact on that also. But the curve is certainly
nore like a rollercoaster --

MEMBER HI NZE: R ght.
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MR. McCARTIN. -- that you woul d expect to

see a fewundul ations, or it's certainly not gradually
up and then down.

DR. KOTRA: There's nothing in either the
EPA standard or the NRC regul ati ons that presunes any
particul ar shape. It just says whatever the highest
value is in that period, we call that the peak dose.
And so that would be, as Timindicated, the result of
a conposite of all the scenari os.

MR. MCARTI N: And that's why vyou
certainly need to do the calculation out to a mllion
years, because prior to that you' re not going to know,
well, did the peak occur at 10,000 years, 200,000
years, 500,000 years. Until you actually do it, you
won' t know.

MEMBER HI NZE: Let ne ask a questi on about
the climate change. And | understand t hat we're going
to be heari ng next nonth about the details of this, so
|"mnot going to get into that at this point, and al
of the factors that go into the deep percol ation that

you are reconmendi ng.

But | am wondering, the reason that
cli mat e change has been isolated out is -- | assune i s
that it is the belief that -- by EPA that this is

where the maj or uncertainties are in extending out to
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t he period of radiological stability.

DR. KOTRA: That's correct. And the basis
for that, as | understand it, is if you go back to the
Nat i onal Acadeny recommendati ons there were specific
features, events, and processes that were called out
in those recomendati ons. And they were igneous,
seismc, and climate variation.

So it was i ncunbent upon EPA, particularly
given its burden to be consistent based on those
findings and recomendations, to address them They
speci fied t he [imtation r at her -- in a
strai ghtforward manner for both i gneous and sei snic as
to what the limtation would be, and that was limted
to the analysis of the effects of igneous and seismc
to the effects on the waste packages that woul d resul t
in rel eases.

They felt that it was inportant that NRC
specify the best treatnent of clinate variation, which
we have proposed in our -- and there was also a
recommendati on t hat whil e generalized corrosi on may be
| ess of an influence during the first 10,000 years, it
m ght dominate in this very long period after 10, 000
years. And so they included general corrosion anong
t hose specific features, events, and processes that

need to be consi der ed.
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MEMBER HI NZE: One of your bullets hereis

that the proposed revisions that you specify -- that
DCE nust use in perfornmance assessnents after 10, 000
years. Does your technical staff -- has your
techni cal staff found any areas in which there may be
| arge uncertainties that nust be taken into account,
for exanple, in the seismic activity in that post
10, 000 years that woul d suggest that you should give
some advi ce to DOE on howto specify their perfornmance
assessnent criteria?

DR.  KOTRA: Wll, I'Il let Timget to
t hat . But before | do, | would just say that it's
important to keep in mnd that that statement up front
that EPA mekes about the suitability of the
per f ormance assessnent for the first 10,000 years as
being a suitabl e starting point is based upon the fact
that the consideration of features, events, and
processes are not limted in setting up that original
per f ormance assessnent.

W're not [imted to just the | ast 10, 000
years at Yucca Mountain. Careful consideration went
into the selection of those features, events, and
processes, based upon a thorough understandi ng of the
site over the quaternary.

So a lot of the uncertainties that you're
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tal ki ng about have al ready been taken -- would have
al ready been taken into effect inidentifying. That's
not to say that there aren't new and nore significant
effects over that |onger tinefrane that m ght energe
as i nmportant.

But, Tim how do you -- do we have any
addi ti onal guidance that we're going to give to the
Departnment for treating seismc in the 10,000 to one
mllion period that we haven't already given themfor
the first 10,0007

MR McCARTIN:  Not that |I'maware of. |
think you characterize it very well. There may be --
once again, it may be another subtlety here that nmay
not be fully appreciated. But, say, in the first
10, 000 years, we have -- the probability cutoff is 10
8, So say a 10°° 10" seismic event is considered in
the first 10,000 years analysis, the uncertainties
associated with estimating that 10° 10° earthquake
are in that analysis, it will be in the analysis
beyond because you're wusing that 10,000 vyear
assessment .

And so a 10° earthquake and the
uncertainties with it is included inthe mllion year
anal ysi s. One mght argue that you may not see it

very often in the first 10,000 years, but you go out
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toamllion years, the probability in the nunber of
10°° events, you will see themnore often, and that is
i ncluded in the anal ysis.

But you have a basis for estimating its
probability and its magnitude in the first 10,000
years. You're just extending that. And as Janet
indicated, there was certainly a lot of long-term
i nformati on well beyond 10, 000 years that was used to
determne what that 10° seismc event would |ook
like.

So there is -- these kinds of things are
still being -- the evolution of the site still has
t hese | ow probability events, and one woul d argue t hat
certainly you would expect to see themnore often in
a mllion year analysis than you would in a 10, 000
year analysis, and that should show up in the
cal cul ati on.

MEMBER HI NZE: There's no evidence in the
technical -- fromthe work that your technical staff
has done on this that the probabilities of the 10°
for exanple, will be changing and |eading to |arge
uncertainties in that post-10,000 year peri od.

MR McCARTIN Well, that's where | think
we would go with -- the period of geologic stability

woul d suggest that indeed the kind of information you
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have is -- the systemis geologically stable. That
there woul dn't be any, certainly, radical changes to
the prediction of geologic events.

MEMBER HI NZE: Thank you.

A final question, Janet, if | mght.
Referring again to the perfornance assessnent, have
you -- has the NRC done any exercising of their codes
out to a mllion years to try to ascertain if there
are problens that mght |ead to sone guidance to the
DCE for that post-10,000 year period?

DR KOTRA: | believe the short answer to
your question is yes. But, again, Tim you have nore
experience in that area than I. Wuld you --

MR. MCARTI N: Certainly we are in the
process of enhancing our code to account for the
longer term And that's both trying to get a better
handl e on what nuclides need to be included. There
m ght be some plutoniuns that we didn't have in our
previ ous cal cul ation that we want to add in.

And there is certainly -- just the hardest
thing we're probably working on is just the
ef ficiency. It's one thing to do a 10,000 year
anal ysi s. Going a mllion years is quite a bit
| onger, and we're | ooking at ways to nmake the code a

little faster to get the results. But to date, |
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don't know if there's anything truly dramatic that
we' re doing other than possibly, you know -- and |
wi sh | could renmenber.

But one of -- we've added a plutoniuminto
the data set, and | -- I, for the life of me, can't
remenber, is it 238 or 239. But | --

CHAI RVAN RYAN: 238 is in 84 years, so
probably --

(Laughter.)

MR MCARTIN. Yes. Then it's not that

one. But that's probably the biggest thing we're

|l ooking at -- what's the inpact of adding that
additional plutonium in there. And certainly the
newer dosinetry is -- does nake a difference. | t

increases the dose conversion factors for sone
nucl i des, decreases it for others, and so -

CHAI RVAN RYAN. Tim one thing that would
| think help the committee in |ooking ahead to
Decenber a bit is if we could get sonme insights from
what vyou've done on inventory from 10,000 to a
mllion. | think that would be very hel pful to keep
us focused on -- you know, from a radionuclide
inventory standpoint what the players are in your
m nd, just -- and, again, not from any other aspect,

but just the inventory from10,000 to a mllion years.
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That m ght be sonething helpful for us to hear and
di scuss.

MR. McCARTIN:  Yes.

CHAl RVAN RYAN: And then, | think if we
could learn fromyou all as well on the insights that
you' ve got fromthe dosinetry aspects, those m ght be
two things if you' re ready to tal k about that woul d be
-- that woul d be great . That woul d be real hel pful to
us.

MR. McCARTIN:. Yes. That's a good heads
up, and we can have sonething on that.

CHAI RMVAN RYAN: Right. The third one, as
| recall fromprevious neetings over the |l ast several
years, you did sone ranki ng, you know, on the basis of
inventory and on the basis of other key paraneters,
and so forth. |"m going to guess that's a little
further out down the I|ine.

MR. McCARTIN:. Yes. Yes, we haven't gone
quite that far, but it --

CHAI RVAN RYAN: But aimng at sonething
al ong those lines, again, in that context --

MR MCARTIN.  Sure, yes.

CHAI RVAN RYAN: -- woul d be real hel pful.
That was very, very helpful to our insights. And,

again, if we could think ahead to that, that woul d be
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terrific.

MR MCARTI N: Yes. | nean, there are
certainly sone variations that are very -- that are
interesting, that we, you know, just didn't have. And
like I say, plutonium I think -- like, say, the
inventory, in ternms of fraction of the inventory, it
probably peaks around 300,000 years for all the
pl utoni ums consi dered, and then -- but then starts
fadi ng away and ot her things conme in, say, at the 5-,
600, 000 year. So, yes, we can -- we have information
on that.

CHAI RVAN RYAN: And as you did on your
previ ous analysis for 10,000 years, that -- those
insights into the inventory | think set the stage for
what shoul d be the risk-significant kinds of things to

t hi nk about fromthat point on. So | think that would

be hel pful.

|"msorry, Bill, | interrupted you.

MEMBER HI NZE: That's fine. Can | ask --

CHAI RVAN RYAN: Pl ease.

MEMBER HI NZE: -- take tinme for one nore
guesti on. |"ve got to ask you one climte change
guestion, and I'Il try to |leave the rest until next
nont h.

But I'mwonderingif, inthe consideration
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of the deep percolation, that you have taken into
account the work that's been going on now for half a
decade by the U. S. Geol ogi cal Survey on the deposition
of calcite and opal on the fracture openings in the
tufts, which would indicate that -- dating of those
woul d i ndi cate that there has been a rather consi stent
depercolation through the repository types of --
t hrough the repository | evel, even during the nonsoon
period of the |last glacial period.

And there is -- and yet you have cone up
with that it's -- that you have six tines the deep
percol ation of the present as kind of the average.
" mwondering if that i nformati on has been taken into
account, and the possible buffering of the tufts.

DR. KOTRA: W will be prepared to address
that in alot nore detail in Decenber, but |let ne say
this. W knowthat roughly about four percent of the
precipitation that l|ands on the surface of the
nmountain nakes it to depth, roughly. That's a rough
estimate. We know that in cool er and wetter climates,
whi ch we have evidence for at Yucca Muntain, that
that can go up to as high as 20.

And so in a very general sense, there was
an effort to make an estimate of a suitabl e range that

woul d take into account, recognizing that we're not
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going to peg it at that high, extreme value, but all ow
t he Departnent to sanple over the range.

In addition, | would have to -- |I'm not
famliar with the particular USGS data that you're
nmentioni ng here. But there was a great deal of effort
on our part, recogni zing that there are sone questions
t hat have been rai sed about data fromthe USGS in t hat
particul ar area. There was a great deal of care taken
to make sure that the technical basis for our
sel ection was reinforced by peer reviewed data from
ot her sources.

Qur hope and expectation is is that the
USGS data that al so corroborates this will be found to
be robust as well, but those investigations are
ongoi ng.

Tim did you want to address that any
further?

MR.  MCARTI N: | think that's -- for
today, that's a very good answer. | nean, it -- you
know, there was -- you know, we put out a -- what we
consider to be fairly sinple. It's not a very
conplicated approach for this. And we're very
interested, as in everything in our proposal, to see
what public comrent -- if people are aware of other

i nfornmati on.
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MEMBER HI NZE: Thank you very much

DR KOTRA: You're wel cone.

CHAI RVAN RYAN: Ckay. Thank you. Allen?

VI CE CHAI RVAN CROFF: |Is there any pl ace
where the NRC s proposal to inplenment the EPA standard
differs fromwhat the EPA has proposed?

DR. KOTRA: | would say no. | would say
that in that -- in those areas where the EPA
specifically directed NRC to do a piece of it, which
was the treatment of climate variation, we went beyond
what was proposed by the EPA

In the case of the current dosinetry,
EPA's standard only reaches calculations of the
publi c. Because our responsibility extends to
protection of the workers, we went beyond the EPA
proposal in extending that philosophy to the worker
dose cal cul ati ons as wel | .

But in terns of any other area, no, there
has been no -- we -- our job is to inplenent the EPA
st andar d.

VI CE CHAI RMAN CROFF: Ckay. And with

regard to determ ning whether the dose limt is mnet,

the 350 mlliremper year, ny understandingisit's --
that DOE has to -- there has to be a reasonable
expectation that DOE will neet the dose |imt.
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Gventhat it's specifiedthat you have to
-- that a nedian has to be used, what does "reasonabl e
expectation” mean in that context? | nean, a nedian
is sort of mathenmatically defined. And if they
cal cul ate a nunmber, you know, it's |less than, greater
than, or equal to. End of story.

So how does the judgnent associated with
reasonabl e expectation get inplenented?

DR. KOTRA: Well, that's true in making
any requl atory determ nation. | mean, you coul d just
say, is it, you know, above the line, is it belowthe
line, is it at the tine. But | think that it's
i ncunbent upon a consci entious regul ator to | ook very,
very hard at the technical basis underlying the
approach to calculating those estinmates, the nodels
that are used, the robustness of the data that
supports them the adequacy of the peer reviewed
l[iterature that supports the selection of the nodels,
et cet era.

And that's the basis, as it has always
been, in NRC regul atory deci si on-making to reach sone
| evel of either reasonable assurance or reasonable
expectation that a standard has been net. So it's not
just looking at the value, as you indicated, but it

goes far deeper than that.
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VI CE CHAI RVAN CROFF: Okay. Thanks.

CHAI RVAN RYAN:  Rut h?

MEMBER VEEI NER:  Si nce Dr. Hinze asked sone
of ny questions, | don't have so many left. But |et
nme ask you nmaybe a difficult question. This is a
draft regulation that EPA has put out for public
comment. Suppose for a nonment the public comment is
such that EPA either changes its regulation, changes
its draft conpletely in sone fundanental way, or says
we're going to go back to Congress -- in other words,
does sonething to radically and greatly change this
draft. Wiere does that |eave you?

DR. KOTRA: Ri ght where we woul d expect to
be. | would be surprised that they woul dn't nake somne
changes. |If those changes are relatively minor, it is
our obligation to inplenent the final EPA standards.
If there is a radical departure from what has been
proposed, then the Comm ssion would have to consi der
r epr oposal .

And part of -- you know, dependi hg upon
how radi cal, you nentioned going back to Congress
That could change the entire framework, which m ght
also touch our responsibility to inplenent EPA
standards. But assunming that that stays in place, if

t he approach is radically different than the basis for
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our proposal here, then | think the Conm ssion would
have to take under consideration the possibility of
reproposal, or what other alternatives mght be
avai | abl e.

But our expectationis certainly that it's
a proposal. CQur obligation is to be consistent with
a final. But it is inmportant that we went out with
t he proposal when we did to nake the broader public
aware of the fact that we are under this obligation
and this is what our rules would look like if this
proposal were to be enact ed.

And so we wll -- we wll respond
accordingly once we see what the final standard is.

MEMBER VEI NER: Respondi ng to sonme of the
public informal comments | have heard, | would say --
| woul d encourage you to make that |ast observation
very clear in your public pronouncenents. That you
are exercising your responsibility under the Act to
react in a tinely fashion, to come up in a tinely
fashion with a regul ation that is consistent, but that
if there were to be a different or a substanti al
change in the regulation, you would, of course,
acconmodate that as well. | think that's -- that's an
extrenely inportant thing to get across to the public.

DR. KOTRA: | appreciate that observation,
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and we'l| take that to heart.

MEMBER WEI NER: Now, how do -- you're
going to get the sanme questions EPA got, whether --
you know, whether this is within the law or not. How
woul d you respond to the step function question?
Fifteen miIliremper year is what we had to do for the
first 10,000 years, but after that it's okay to go to
350 mllirem per year, and, in fact, | heard
statenents that said 10,000 years and one day we can
go -- raise the standard by a factor of 20.

DR. KOTRA: Well, we nade it very clear in
our proposal that our proposal addressed the
i npl enentation of the risk managenent judgment that
EPA was tasked to make by the Congress. And we woul d
di rect comrents on the nature of that judgnent to EPA

To the extent that those conments touch on
our ability to inplenment, then we would clearly have
t o address themthoroughly in our response to coments
on our rule. But the -- as | indicated, we have not
been made aware of any desire on the part of the
Comm ssion to conment directly on EPA's judgnent.

And so in terns of responding to comments
on this rule, I think we would say that it's outside
t he scope.

MEMBER WEI NER: It's just outside the
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scope of your --

DR KOTRA:  Yes.

MEMBER VEI NER:  -- comment .

DR, KOTRA: Tim did you want to add
anyt hing on that?

MR McCARTIN: Yes. | thinkthat's afair
statenent. But there is one additional thought that
| think, if indeed, just with the previous standard,
that had no neasure after 10,000 years, if there was
a dose that year 10,001 that was much | arger than 15
millirem we would certainly -- the Conmm ssion would
| ook at the assunptions in the performnce assessnent
that resulted in that dose being just beyond there and
maki ng sure that, indeed, there was a basis for saying
that did not occur in the first 10,000 years.

So, | nean, thereis a -- a -- | nean,
appreci ate the i dea the standard does go up. But, you
know, there are uncertainties, and we would | ook at
the basis for -- as we woul d have previously, that if
t he dose went beyond 15 just after 10,000 years, what
in the performance assessnent is causing that to
occur, and why? And so --

DR. KOTRA: 1've been with this program
| ong enough to renmenber when there was a tinme when we

t hought we woul d have to i npl ement 191. And that al so
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had a step function associated with it, and we were
prepared to i npl enent that. And we can inpl enent the
standard as wel | .

MEMBER VEI NER:  Again, | woul d encourage
you to make these things <clear in any public
statenent, because this -- one of the things | took
away from sitting through the hearings, and Tim nmay
have al so -- he sat through the sane hearings -- was
that these points are not clear to the general public.
They are very -- they are quite confusing, as is the
mean versus medi an questi on.

And, again, you are sinply inplenenting,
but how would you respond to that? Wy go to the
nmedi an i nstead of the nmean?

DR. KOTRA: Again, as long as we believe
that the proposal is fundanentally protective, which
considering it adds additional criteria on top of a
standard that we already believe was sufficient
protective, neaning the existing standard, we are not
prepared to say that that is insufficiently
protective.

But we will pay very close attention, and
we've been directed by the Conmission to pay very
close attention to the public coments that EPA

receives on both the level of protection and the
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and we w ||

be prepared to i npl enent that final judgnment of EPA's.

VEMBER WEI NER

CHAI RVAN RYAN

MEMBER CLARKE:

Ckay. Thank you.
Cl arke?

Most of my questions have

been answered as well. Sonetime ago we heard an

excell ent presentation on waste isolation in the
geosphere and ri sk insights, and | just want to second
Dr. Ryan's suggestion that you update the inventories
and take a look at it that way. | think that woul d be
very informative for us.

CHAI RMAN RYAN: Any ot her questions from
staff? John Fl ack.

MR FLACK: Just for a tidbit of
informati on, John and | have --

CHAI RVAN RYAN: Let me renmi nd everybody
t hat uses a m crophone, would you tell us who you are
and who you're with.

MR. FLACK: Ckay.

CHAI RVAN RYAN:  And pull the m crophone
close to you. Andif you haven't al ready, please, 1'd
ask that you sign in on the sign-in sheets for those
t hat haven't.

MR FLACK: Sure. [|'mJohn Flack with the

ACNW staff. | was just saying that John and | were
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both fellows at the same tinme, nmany noons ago, at the
ACRS. So nice to see you again.

| just have a question. |t goes back to
t he mean versus the nedian. Does the staff intend to
-- since it doesn't take any additional effort,
really, to calculate the nmean and conpare it to the
nmedi an, does the staff intend to conpare these two
nunbers, and if there's a |l arge di screpancy bet ween - -
or I shouldn't say -- | should say difference between
the two, that they would sonmehow try or attenpt to
reconcil e those differences?

DR.  KOTRA: | think that we routinely
cal cul ate neans now. | expect that we woul d conti nue
to do that, and it would provide the basis for any
recommendation the staff would make in a safety
eval uati on report on r easonabl e expect ati on.
Certainly, that is information that we -- we wll
acqui re and cal cul at e.

The judgnent on the basis for the safety
standard, of course, is EPA's to nake. And as |
indicated, we will inplenent that. But in terns of
exerci sing our own i ndependent capability to eval uate
DOE' s performance assessnent, we woul d, of course, use
any information available to us, including those

cal cul ati ons.
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MR. FLACK: Can | ask one ot her question?

CHAI RVAN RYAN:  Sure.

MR. FLACK: |Is there any difference inthe
calculation with going from10,000to a mllion years?
In other words, are there conservatives --
conservatisnms in the first 10,000 years that would
need to be renoved and calculated out to a mllion
years because they wouldn't be tolerated in that kind
of additional tineframe?

DR. KOTRA: No. | think EPA has nade it
very clear, and we agree, that the basis for the
original calculation of 10,000 years is a suitable
basis for projection, with sonme caveats with regard to
treatment of uncertainties. And they have identified
those areas -- igneous, seismc, climte variation
and general corrosion -- that need to be explicitly
taken into account.

| think it goes the other way, and that is
that for the original 10,000 years general corrosion
is really not an issue. But when you go out to a
mllion years, then general corrosion is extrenely
inmportant, and it has to be treated. You don't want
a situation where they woul d not exam ne t hat process.

So, therefore, EPA has included that and

told us that we have to specifically include it when
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we evaluate DOE s performance assessnents. But
recognize that the basis for that 10, 000-year
calculation took into account a nuch nore gl obal
under standi ng of the site, and events that have taken
place at the site for several mllion years before
present .

Soit's not like this is a whole new area.
W are extending calculations based upon as nuch
knowl edge of the site as has been gat hered.

MR. FLACK: So you woul d consider both
cal cul ations as being realistic.

DR. KOTRA: | didn't say that.

(Laughter.)

| think that it is inportant to keep in
mnd that there are huge uncertainties with both
estimates. And it's inportant to understand what --
the limt of the know edge you have and where it can
take you and where it can't.

The Nati onal Acadeny provi ded gui dance on
that, and it's very inportant that the -- and | think
t hey spoke very el oquently about that. But their view
was that for the period of geologic stability, where
our understandi ng of processes are sufficient to be
governed by the sane general nechanisns, the things

that caused climate variation in the past are the sane
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things that are going to cause clinate variation in
the future.

There's not going to be sonme new
phenonenon that's going to energe that's going to
cause sone dramatically different approach. Those
types of assunptions are being played out over a
| onger conpliance period, but it is --

MR. FLACK: Same assunpti on.

DR,  KOTRA: Ri ght . And EPA has
specifically statedinits proposal that the basis for
maki ng that 10, 000-year performance assessnment is a
sound starting point for extending that cal cul ation.

Did | answer your question?

MR FLACK: Yes.

CHAI RVAN RYAN:  Prof essor Hi nze?

MEMBER HI NZE: Can | throw out a question
here? And this goes to | guess both Ruth and Dr.
Kot r a. Ruth, in your fourth slide, you define the
maj or points, and one of the points that was nade over
and over again is that the choice of the nedian
greatly -- and | enphasi ze that adjective -- greatly
i ncreases the all owed upper |imt fromthe repository.

What does that "greatly" nmean? And |
guess this gets back to what John was tal ki ng about .

Do we have any sense here of what the difference is
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bet ween the mean and t he nedi an?
VEMBER WEI NER: Well, | can only quote
what peopl e said. The nedian is the m ddl e val ue, so,

intheory, it could go as high as you want. The sort

of nunmbers that were bandi ed about -- and I'll ask Tim
what his recollection was -- was sonething |ike 1,050
mlliremper year, one rem per year, nunbers of that

-- of that order of nmagnitude.

| s that your recollection, too, Tinf

MR MCARTI N Yes. Nunbers |ike that
were used. But what assunptions that were used to get
to there --

MEMBER VEI NER:  We have no i dea.

MR McCARTIN.  -- was uncl ear.

MEMBER WEI NER: Yes. There was no
expl anation of where that nunber or any other nunber
came from But, of course, the crux of the objection
was that in theory you could have a very -- a nunber
as high as you wanted as long as you | ooked at the
m ddl e of the range.

DR KOTRA: And | think that's the
i mportant point, intheory. | amno statistician, but
my understanding is is that the nean and the nedi an
are fundanmentally different nmeasures of statistical

tendency. And that, in principle, there is -- the
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nmedi an pl aces no upper bound --

MEMBER WEI NER:  That's correct.

DR. KOTRA: -- whereas the mean woul d be
much nore sensitive to extreme outliers at the high
end. That being said, at |east ny understandi ng of
our prelimnary calculations is that it's not making
that dramatic a difference. But, again, until the
per formance assessnents are conpl eted, and we are abl e
to i ndependently verify themor dispute them we can't

say with certainty how big a difference that's going

to be.

But as always, the nean woul d be higher
t han the --

CHAI RVAN RYAN: Ruth, let nme ask -- |
think this would be a topic as well for -- if it's a

right topic for Decenber that we'd like to hear a
little bit nore about. | mean, obviously, you can
think about |ots of statistics, the nean being one
and, you know, other paraneters of, you know,
geonetric standard deviation, a |log normal case, or
what ever you want to think about. There's | ots of
ways to think about in gaining insight fromthe use of
statistics.

So |l think if we could nmaybe | ook ahead to

a presentation addressing sone of that aspect of it
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from your standpoint of how you're entering the
anal ysis, or what your thinking is as you enter it,
that m ght be helpful. 1Is that a reasonable topic for
Decenber, or is that pushing it?

MR. McCARTIN. Well, we certainly can use
sonme past results --

CHAI RVAN RYAN:  Ckay.

MR. McCARTIN. -- to look at the -- how
the distribution of doses varies. Bot h, you know,
DCE's FEIS results are available, you know -- you

know, in ternms of the newer dosinmetry, and things
m ght change some, but -- but certainly | ooking at the
-- at what does the distribution |ook Iike? And I
think --

CHAI RVAN RYAN: And real specifically,
what does the nean versus the nedian create in terns
of statistical inference?

MR. McCARTIN: Yes. | mean, in general,
| mean, |'Il say that for the 10, 000-year analysis,

generally the nmean was a very high percentile. But

that, in part, was donminated by the lifetinme of the
wast e package. That depending on how the waste
package perforned, and if you had sone -- a few snal

realizations that had waste -- nore waste package

failures, it dom nated the 10, 000-year dose.
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In the mllion-year calculation --
CHAI RVAN RYAN: And you coul d thi nk about

wei ght ed nmeans and things of that sort.

MR. MCARTI N: Well, it's a different
si tuati on. Wat we've seen in DOE's results
certainly, and ours, that the -- the nmean is a mnuch

| oner percentile in the beyond 10,000 year than it was
for the 10, 000-year anal ysis.

CHAI RVAN RYAN:  Thanks.

MR. McCARTIN. But we can certainly get
into nore detail .

MEMBER WVEI NER: Can | just ask a
clarifying question of both of you? Are you saying
that by doing the performance assessnents out to a
mllion years you will identify sone kind of maxi num
-- sonme kind of wupper limt dose? That's -- you
expect that to conme out of the perfornance
assessments, or am | m sunderstandi ng?

DR KOTRA: VWll, that is the criteria
t hat EPA has established as the basis for conparison
tothe 350 milliremlimt, yes. But what that will be
when t he Departnment of Energy conducts that, and then
we i ndependently evaluate it, |'mnot prepared to say.

MEMBER VEI NER:  No. |'mnot asking. |I'm

j ust aski ng about the nethod.
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DR. KOTRA: Right.

MEMBER VEI NER:  Thank you.

CHAI RVAN RYAN: Any ot her questions? Yes,
M ke Scott.

MR SCOIT: M ke Scott, ACNW staff. I
just wanted to ask a clarification question of Tim

Regardi ng the statenment about the difference between

the mean and the nmedian at a mllion versus 10, 000
years, is that because -- is that a different
conclusion because essentially all of the waste
packages have failed out towards a mllion years?

And, therefore, there aren't any, you know, snall
nunmber of realizations that cause the nean to be nuch
hi gher ?

MR. McCARTIN. | won't say that all of the
wast e packages are fail ed, because |'d have to go back
and | ook. But certainly the majority of waste
packages are failed after 10,000 years. And prior to
10, 000 years nobst analyses have a small subset of
wast e packages fail ed.

And so that is -- in looking at the
results, that's why, you know, it would appear that
the mean was dominated by the cases, and not
surprisingly, where the waste packages had sone

percentage of failures, whereas you just don't have
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that inthe long term And, plus, you have neptuni um
which is a very long, protracted release. 1In 10,000
years, you have the spiky iodine technetiumrel eases.
So the conbination I think.

But primarily waste package failure, yes.
And as the Acadeny said in their report, eventually
you get to sone point where the waste packages are
failed. And that's sort of -- that's what you see in
the after 10,000 versus the before.

MR. SCOIT: Thank you.

MEMBER HI NZE: Can | ask one nore
guestion, if | mght, please? Do we have tinme?

CHAI RVAN RYAN:  Ckay.

MEMBER HI NZE: Briefly, inthe current 63,
we have this rather arbitrary 10, 000-year cutoff. But
t he recomendation i s that the performance assessnent
ext end beyond t he 10, 000-year period. Now we put that
up to a million years, and we call that the tinme of

geol ogical stability.

| would suggest that that one mllion
years -- tying one mllion years to the period of
geological stability is a very iffy -- is a very iffy

concern that the time period of stability --
geological stability my extend nruch beyond the

mllion years.
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My question is: are you going to

recoomend to the DOE that they |ook beyond that

10, 000-year period in the perfornance assessment,

because thi s period of geol ogical stability nmay extend
beyond t hat ?

DR.  KOTRA: Vell, they are definitely

pl anning to | ook beyond 10,000 years. They're going

to --

MEMBER HI NZE: No. Look beyond the
mllion.

DR. KOTRA: No.

MEMBER HI NZE:  No.

DR. KOTRA: Not as far as |I'm aware.

Tim is that correct?

MR MCARTI N: No. It's not in the
standard, and so that -- that part -- the part you are

referring to in 63 was al so part of the standard that
we i npl emented in | ooking beyond 10, 000 years. So --

DR,  KOTRA: That was for purposes of
inclusion in the EIS.

MR. McCARTIN:  Yes.

DR. KOTRA: According to EPA. And so we
i ncl uded that, because we were inplenenting the then
extant EPA standard which required that | ook beyond

10, 000 years for purposes of inclusioninthe EIS. W
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do not intend to go beyond what EPA has recommended.

MEMBER HI NZE: So you're not going to
worry about the one-mllion-and-one-year peak event?

DR. KOTRA: No.

CHAI RVAN  RYAN: Ckay. W're at our
schedul ed break period. So I think we'll recess here
until 10:15, and we'll resune with our presentations
for stakehol ders.

Thank you, all.

(Wher eupon, the proceedings in the

foregoing matter went off the record at

9:57 a.m and went back on the record at

10: 16 a. m)

CHAI RVAN RYAN: On the record. Al right.
Over the course of the next session, before the | unch
break and after the | unch break, we'll be hearing from
four stakeholders. The nanes of these four fol ks are
Dr. Dade Meller, Dr. Thomas Tenforde, Dr. John
Kessler and M. Martin Malsch. ['ll introduce them
each and their affiliations at the tinme they speak.

It's ny pleasure to welcone Dr. Dade
Moeller who is Professor Enmeritus from Harvard
Uni versity and Chai rman of the Board of Dade Mbell er
and Associ ates. Dade also was Chairman of the

Advi sory Conmittee on React or Saf eguards and the first
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Chai rman of the Advisory Committee on Nucl ear Waste
and served in that capacity through 1996.

DR MOELLER " 93.

CHAI RMVAN  RYAN: 93, |I'm sorry. So
wi t hout further ado, let ne ask Dade to give us his
presentation on the EPA proposed Yucca Mountain
standards. Wl conme, Dade. Wl cone back

DR. MELLER Thank you, Dr. Ryan. | t
certainly a pleasure to be here and | have |istened
with deep interest to what has taken place up to this
poi nt .

What |"'mgoing to do is | ook at the EPA' s
proposed standards and |'m going to review, evaluate
and provide you an independent assessment. |n other
words, if sonmeone el se did those sane conpari sons of
the Amargosa Valley to the State of Colorado, what
sort of an estimate m ght they have cone out with?
hope to provide you as | nove along with details of
what we did and in every case, we cite exactly the
reference or the source of particular nunber. Not
only do we cite the source, but we tell you the page
nunber and the paragraph so that you can find it
equal | y.

| f you disagree with what | present and

you can provi de a better approach or refine on what we
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have done, that's fine. This is a work in progress
and we do not claimthat our word is the final word.
And we certainly do not claimthat we have t hought of
ever yt hi ng.

But the underlying factor of all of our
work is to apply the principles of good science. |'ve
listened to the discussionthis norning and | ' ve heard
very little about the principles of good science
| " ve heard about estimtes and so forth but to repeat,
t hat was our approach.

Now when | say "we" this is a presentation
that was financed totally by Dade Moeller and
Associ at es. W wanted to provide an independent
assessnent and had we gone to DOE or EPA or the NRC
and asked for a contract to do this, we would have
been beholding in a sense to the contractor or the
agency that provided the funds and we wanted to state
categorically that this is our own assessment and no
one has influenced what we did.

Now | al nost ruined that this norning as
comng into the building, | thought 1'Il get through
that gate in a real tinmely manner and | gave them ny
DCE badge. | thought "Good grief. \Wat a m stake.
Now |'m biased on favoring DCE." But thanks to the

guard. He said, "What's this thing?" And | said, "A
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DCE badge." He said, "That's worthl ess. That doesn't

nmean anything here." So |I'm comng to you totally
unbi ased with a good science presentation.

If you read back on the proposed
standards, the objective of our work is to provide
scientific data for the establishnment of a dose rate,
again, the same as you' ve heard from 10* to 10° years
after repository closure. Nowthe way it's stated in
EPA standards is to ensure that rel eases from Yucca
Mountain will not cause exposures to the RMEl, the
reasonabl y maxi mal | y exposure i ndi vidual, whichisthe
average resident of Amargosa Valley to a dose that
wi | | exceed natural background | evel s wi t h whi ch ot her
popul ations live routinely. And again, in line with
what | just told you, that's in EPA 2005 page bl ah,
bl ah, m ddle colum. kay. Let's nove on.

Now we are using as one of our references
is the EPA proposed rul e that you' ve al ready heard and
where it's accessible and so forth. So you've heard
t hat di scussi on.

What is the basis of the EPA s proposed
rul e? What was the basis of wusing variation in
nat ural background? |If you search out the literature
on this, particularly the international literature,

you will find that this is in accord with a |ong-
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st andi ng recommendati on of the | CRP, the I nternational
Comm ssi on on Radi ol ogi cal Protection. Wen you | ook
at it, what they say, now this is from their 2005
Proposed Standards, they consider that the annual
"effective dose," please note those two words
"effective dose,” not the dose fromradon or the dose
fromcosmc or anything, it's a conbination and it's
the effective dose fromnatural radiation sources and
its variation fromplace to place is of relevance in
deci ding the | evel s of maxi mumconstraints that it now
recomrends.

It's unfortunate in ny opinion that EPA
didn't cite sonmething like this in their proposed
rule. Nowhereis the reference for it. Let's go on.
You can have those in the handout. | have 107 sli des.
So I"'mgoing to be noving along. Wiat |'mtrying to
do though in essence is present not only our findings
but a tutorial on how if you apply good science, you
woul d have estinated the natural background dose rate
to the people of Amargosa Vall ey and what ever other
group you want to conpare themto.

Now the I CRP has also stated in its 1991
Publication 60 the follow ng. They say although
nat ural background rmay not be wel conme the variations

fromplace to place (excluding the large variations in
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t he dose fromradon in dwellings can hardly be called
unacceptable). Now they do nmention there variations
in radon and of course, if you selected as your
conpari son group sonme of the people that live on the
Readi ng Prong where the radon concentrations in the
homes are very high or if you conpared it to a
popul ati on resi di ng on t he Col orado Pl at eau where it's
hi gh urani um content and so forth, you could biased
t he dat a.

So we have tried to avoid that. W have
sel ect conparable groups to conpare Anargosa Vall ey
to. So we'll be doing that. That's the reference for
that information

Now f or purpose of EPA assessnent, thisis
the way they define natural background. They said
external exposures fromcosm c and terrestrial sources
and internal exposures to naturally occurring radon.
That is a rather nebul ous statenent because external
exposures from cosmc, outdoors  or i ndoors,
terrestrial doses, outdoors or indoors, radon doses,
outdoors or indoors, that's not clarified. So go
ahead. The next one.

Serving as a basis for the data that EPA
used in its proposed rule is this report that was

prepared by John Mauro and N cole Briggs of Sandy
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Cohen and Associates. You'll notice as | go along |
will find fault with this report. However, | always
try to put nyself in the other person's shoes and |
don't know how long they had to prepare the report.
|"m sure they were under heavy pressure because EPA
wanted to get out its proposed rule. So they
undoubtedly cut corners and so forth to get it out.
But we'll go on now and see sone other comments.

Their report, the Mauro and Bri ggs report,
covers the Indoor Cosmc and Terrestrial Radiation
doses and the |ndoor Radon and the radon
concentrations as you see there were based on EPA' s
Nati onal Data Bank. There's no discussion of outdoor
cosmic or outdoor terrestrial or outdoor radon.
Furthernore, according to the cal culations that they
used as best | can decipher what they did, they
assumed t he person renai ns i ndoors 100 percent of the
time. You'l| see later on we generally for our
standard cal cul ati ons you adopt an indoor occupancy
factor of 80 percent and an outdoor occupancy factor
of 20 percent.

What are the om ssions? The outdoor dose
rates fromcosnmc and terrestrial. The outdoor dose
rates from radon. The dose rates from ingested

radi onucl i des. Your prinordial radionuclides in the
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cosnogenic. The prinordial are the decay products of
uraniumand thoriumin the soil. The cosnpbgenics are
what the cosmic rays and so forth produce in the
at nrosphere, one radi onuclide being carbon-14. Now of
that is there.

The dose rates from building materials.
If you live inside of a concrete block or a brick
house, you receive a certain dose from external
sources, namely the consuner products that were used
i n building your hone.

The dose rates fromairline travel. Today
for cosmic ray dose rate estimates you add in the
amount of air travel. This is easier to do nationw de
but the NCRP adds in the added dose from cosm c rays
due to such a high percentage of our population who
travel by air. | know one or two of you here who fly
once and a while.

It's affected by the influence from
housi ng, the type of housing. You'll see that when |
cover and di scuss the Amargosa Valley or when | talk
about another site. I'"m getting ahead but ['Il be
calculating for you the dose rates in Leadville,
Col or ado. Leadvill e about 30 to 40 percent of the
hones are brick or concrete bl ock

We took into account, and because it was
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omtted and because we knew it belonged there, the
i nfl uence of snow on the roofs on homes and on the
ground in terns of external cosmic and terrestrial
dose rates. If you are going to do a scientific
approach, if you're going to apply the principles of
good sci ence, you have to consider these things.

Then we al so thought about it but we did
not, well, we did and we didn't, you'll see when | get
to it, the influence of snow cover on the ground in
terms of radon dose rates.

Al though it is not clear, |'ve already
said this, EPA apparently assuned 100 percent indoor
occupancy and this would yield estimtes that they're
not quite 20 percent higher because outdoors you get
some radon dose. So | probably should have said 15 to
20 percent too high

Al right. Here's the nunber one
i nportant observation. There will probably, | hope,
be ten inportant observations in what | have to say.
No. 1, the dose rates from radon and its decay
products in the Sandy Cohen's report were based on a
conversion factor you mght ©call it of 9.6
mllisieverts per working |evel nonth. The NCRP
Scientific Commttee 85 whose report | talked to Dr.

Tenforde this norning and he tells me it will be out
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per haps between six and 12 nonths from now in that
report they recormend a ratio of 4.8 mllisieverts per
wor ki ng | evel nont h.

Now you coul d say first of all that's half
t he dose. 4.8 is half of 9.6. Wiy did this cone
about ? It came about because the experts, the
scientific group, for exanple, Naom Harley, one of
the world's experts on radon, chaired NCRP Scientific
Comm ttee 85, those peopl e reached t he concl usi on t hat
the radiation waiting factor for radon decay products
in the bronchial epitheliumof the Iung should be 10
not 20.

CGenerally, those of you who are health
physi ci sts, you know t hat when we're dealing with the
bi ol ogi cal effects of alpha radiation, internally
deposited al pha-emtting radionuclides, we apply a
tissue waiting factor of 20. For the unique
characteristics of the manner i n which the radon decay
products deposit in the bronchial epithelium they
have concluded that 10 is the correct radiation
waiting factor. Now let's go ahead.

This is not sonmething brand new. If you
| ook in UNSCEAR, their scientific report of the year
2000 and | et nme pause and say that is the best bible,

that is the best guideline youwill ever findinterns
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of estimating dose rates from natural background. It
is asuperbreport. It includes, of course, the doses
fromflying, airline travel and so forth. It is just
a super report.

In that report issued in the year 2000,
t hey said that the dose rate fromradon decay products
deposited in the bronchial epithelium 1is 9
nanosi everts per Becquerel hours per cubic nmeter. Now
| should have said it back on the previous slide.
Fli p back pl ease.

Here the working level nmonth is an
expression of an integrated dose. You have been
exposed to a concentration of some many working | evel s
for so nmany nonths. The product of the two is an
i nt egrated dose. The working | evel nonth, the working
| evel concept, was devel oped back when the U. S. Public
Health Service was first doing the epideniologic
studi es of the uraniumm ners right after Worl d War |
and during those studies, they needed sone way of
expressing the dose rates from radon decay products
and Duncan Hol aday who shepherd that program the
entire time came up with this concept which had |ived
on today.

Her e 9 nanosi everts per Becquerel hour per

cubic neter is the same thing said in a different
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slightly way of a working |evel nonth. You are
exposed to so nany Becquerels per cubic neter for so
many hours. That's a product. A concentration tines
the time you were exposed to it, an integral of the
two and therefore it is the sane as a working | eve
nont h.

Now because UNSCEAR use slightly different

lung nodel and because they are converting from

pi cocuries to Becquerels and frommlliremto sieverts
and so forth, there were certain little factors,
differences, in the two. To nmake it exactly

equi valent to 4.8 working |Ievel nonths, we upped the
9 to 9.6. There was a seven percent difference and
si nce we were doi ng cal cul at ed usi ng both sets of dose
conversion factors, we upped it to 9.6 sinply so
regardl ess of what approach we used we got the sane
answer .

Agai n, you nay say you shoul dn't have done
that. Fine if you don't think we should have. |'m
telling you what we did. You can go back and do it
your way. The reference. Go on pl ease.

The original U S. EPA plan, you heard it
earlier this norning which set a standard that would
represent a level of increnental exposure again so

that RMEI could be conparable to the total natura
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radi ati on exposures i ncurred now by current residents
of well popul ated areas. Go ahead.

They al so stated that al t hough t hey want ed
to do dose estimates for Anmargosa Valley, the data
were not avail able and therefore they did not do it.
So what they did was they took the estinmate of the
average dose to the average nenber of the public in
the State of Nevada and they adjusted that to match
what they assuned to be the dose rate to the residents
of the Amargosa Vall ey.

How did they do that? The estimted
average for the State of Nevada was 2.22 mllisieverts
per year. However, two-thirds of the popul ati on of
the State of Nevada resides in the area around Las
Vegas or Clark County and that is an area of
relatively | ow radon concentrations conpared to the
Amargosa Valley, to Nye County, which has Yucca
Mountain in it and the Amargosa Valley. So they
nodi fied the 2.22 taking into account the differences
in Cark County and Nye County and they cane up with
their 3.5 mllisievert difference and so forth between
what they call the State of Nevada neani ng Amar gosa
Val l ey and the State of Col orado.

So just keep that in mnd. Oten tines,

even when I'l|1 say State of Nevada, |'mreally neaning
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the Amargosa Valley if |I'm quoting EPA" s nunbers.

Now what did we do? W tried to apply the
scientific approach. W indicate clearly the
assunptions we make. W cite the detail references.
When options are available, we were very careful to
al ways go to direct measurenents. That's your best
sources  of data and cross check to insure
conpatibility with other people's neasurenents or
nmeasurenents made close by and so forth. W tried
agai n good science every step of the way.

We exercised care and we call this later
conservatisnms and that's probably a nisuse of the
term But what we tried to do was to estimate the
dose rates for the higher natural background | evels.
We tried not to overestimte those and we tried not to
underestinate t he dose for the Amargosa Val |l ey to make
that difference bigger than it should be.

W tried to be conservative. I n other
words, if there was a choice, we would underestimate
the high area and if there was a choice on the |ow
area we woul d overestimate it there so that difference
woul dn't be sonet hi ng that you coul d say, "Good gri ef.
No wonder you got the differences you did."

A search of the literature after EPA said

the data for Amargosa Valley are not available, a
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search of the literature showed that there was quite
a bit of data for the Amargosa Valley and then the
same proved true for Leadville, Colorado. And we
t hought we're conparing one comunity. Way  not
conpare it to another community that has a hi gher dose
rat e and where peopl e have lived for hundreds of years
and so forth. So that was the approach that we took
and the effective doses, we included all the sources
of natural background.

Now t he ref erence for Amargosa Val |l ey t hat
we used was Steve Maheras's. Now let nme pause for a
noment here. This is a bias but once | see a nanme and
once | see data, | say first of all, is he a health
physi ci st . Vell, he is. No. 2, is he board
certified? Yes, he is. Those are the things that
count . If you want good data, you go to a board
certified health physicist.

Leadvill e nmet the requirenents of the | CRP
and has a relatively high cosnm c radiation dose rate.
It's at 3200 neters altitude, 10,500 feet. | don't
know how. They nust have powerful |ungs or sonething
because | was stationed in Los Al anpos for three years
and it's only at 7,500 feet. But when you first get
there, you pant for awhile. But you do get used to
it.
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It has a high terrestrial doserate. It's
i nteresting. Several references that we reviewed
showed that the higher the altitude the higher the
terrestrial dose rate. | think God nade a m stake.
If the terrestrial had gone down with altitude as the
cosm c went up, we wouldn't have these differences.
O course, then EPA woul dn't have a good nunber. And

it also has a relatively high but not excess indoor

radon concentration. O course, if it has high
terrestrial, it's going to have sone high radon in the
hones.

The two comrunities, they're located in
simlar regions. The population of Leadville about
2, 600. The Amargosa Valley 1,100, 1, 200. Site
specific data are available. Uncertainties are
reduced. Let's run with it. Nowwe ran with it but
we also, and I'Il really go fast, did cal culations for
the State of Col orado, the average, and the average
for the State of Nevada. We'Ill give you all of the
conpari sons when |'mfini shed.

Bot h i ndoor and outdoor dose rates were
estimated. W used the occupancy factors |I've al ready
di scussed and we included the dose rates for ingested
radi onuclide building materials and so forth.

The shielding factors. Now again, the
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UNSCEAR report and the NCRP Report No. 94 is superb.

O course, it's the definitive other than adjustnents
and again Dr. Tenforde rem nded ne that they're doing
a conplete recalculation of the natural background
dose to the U.S. population but that report has the
same shielding factors and the same occupancy factors
as the NCRP, in other words, endorses the sanme numnbers
t hat UNSCEAR uses. That's the bottom i ne.

Now t he ef fective dose rates fromi ngest ed
wer e included. |'"ve said that. The site specific
refinements were al so i ncorporated. Now |l 'mgoing to
di scuss some of our site specific adjustnents for
Leadvill e and the Amargosa Valley. Let's go on.

Snow cover. UNSCEAR estinmates that snow
cover on the ground per centineter of depth reduces
the terrestrial dose rate by one percent. Nowthat's
a very useful guide and we considered that. Snow
cover also retards the releases of radon into the
out door air.

I"'m  junping ahead to Leadvil |l e.
Fortunately, | had a lady contact, let me back up
t hough. One of our enployees lived in Leadville for
three or four years. So he was able, he happened to
be a man, to tell ne a | ot about the snow cover and he

said that the winter begins in Cctober and it doesn't
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end until the end of April, high up and cold and so
forth. He told ne the average depth of snow in
Leadville is three to four feet for the wi nter nonths.

| was flying a couple weeks ago from
Denver to Boston and a nice | ady sat next to ne and
don't usually chat but | did for a nonent with her and
|"mglad | did because she was chief librarian for the
public library in the City of Denver. | said
Leadville. She said we go up there all the tinme. W
ski and we just love it. It's a wonderful comunity.
| independently, | wanted an independent assessnent
basing this on the principles of good sci ence and her
name was Shirley Smith. [It's an interesting name. |
said depth of snowin Leadville. Three to four feet
all through the winter. So she had the sanme nunber.
| know it's good science and I'mrolling with it.

Nowthere's No. 1 inportant fact. Ninety-
one percent of the people who live in the Amargosa
Valley live in nobile hones. Factors that need to be
consi dered are not only the structural inplications of
a nobile home in reducing cosmic rays comng in or
terrestrial radiation com ng underneat h.

| think I skipped over that paragraph but
the standard factor that you apply is you assune that

the roof and the attic and all the rafters and
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everything in a typical everyday hone reduces i nhcom ng
cosmi c radiation by 20 percent. You simlarly assumne
that the floor structure and foundation of a hone
reduces the terrestrial comng in by 20 percent.

| said what about a nobile honme. | don't
know. So fortunately there were five boys in our
famly and No. 3, "'mNo. 2, lives in Knoxville. He's
No. 4. I'msorry. That's not good science. No. 4
lives in Knoxville. So he said, "Dade." He always
call ne Dade. He said, "Dade, why don't | run down to
Merryvill e where Cl ayton Hol mes, the biggest buil der
of manufactured hones in the world, where they're
| ocated.” So he checked it out for ne. He got all of
the details on the structure of a nobile home, the
fl oor structure, the supports. |If it's going to be
roll ed down the highway, it can't just be 2 X 4s. It
has to be steel beans underneath that nobile hone to
keep it from sagging at each end. So we checked al
of that out and the factors that needed to be
consi dered i s whet her a nobil e hone supports the fl oor
and the ceiling the sanme as a regul ar hone.

There's our reference for the 91 percent.
| wanted to point out. Even in North Carolina, eight
percent where |'mfromin North Carolina of the people

live in mobile homes. The next slide.
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Now furthernore, nobile hones nust neet
the code of the National Manuf actured Hone
Construction and Safety Standards. So those were
pronmul gated in 1974 and it's 31 years |later. I
assune, now we did not have tine to check out when the
nobi | e hones that the people in the Amargosa Vall ey,
when t hey were made, but we assune if this has been in
pl ace for 30 years that the structural shielding for
the ceiling and the floor reduce the cosmc and the
terrestrial by 20 percent and as such, they provide
t he sane shielding reduction factors for cosnmc and
terrestrial.

What about a nobile honme? How nany of
you, maybe sonme of you live in a nobile home, have
really studies or exam ned a nobile hone? It's up a
foot or nore above the ground, usually on sone sort of
concrete bl ocks or somet hing and t hey may have a dress
curtain around but the air can bl owthrough. And what
is the concentration of radon inside a nobile home?
It's roughly the sane as the concentration outdoors

because there's no pressure gradient to push radon in

t he hones.

So what i s the indoor radon concentration
in Amargosa Valley? It's not the average for the
State of Nevada. |It's not adjusted higher level to
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account for them being in Nye County. It's roughly
equal to outdoors. Nowthat's the concentration, but
what about the dose rate fromthe radon? Before | go
on, | called Florida and the top radon person there.
They're all in the back of the health physics
nmenber shi p book and | called North Carolina and they
both said, "Sure, Dade. |It's the sane as outdoors.”
| thought | really want to the clincher. [1'IIl call
EPA. So | called and the same as outdoors. Ckay.

Now confirmthat in addition, the indoor
radon, this is an inportant thing and | want to
digress for a nonent to go over with you what it is
that determ nes the dose from radon. Radon doesn't
give you much of a dose at all. It's a gas. You
inhale it. You exhale it. The only dose you get is
what ever decay takes place during that nonment it's in
your |lungs and out. It's the radon decay products
t hat cause the dose.

How does the dose relate to the
concentration of radon? The dose relates to the
concentration of radon in terms of the state of
equi librium of the decay products with the parent
radon. Qutdoors where the radon there's forever and
t he decay products are form ng, being produced, you'd

think maybe it's 100 percent equilibrium No,
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outdoors is about 60, the maxi num

Roughly the equilibriumlevel outdoors is
about 60 percent. Wy? Because the wind is bl ow ng
the air around. |f those decay products cone near a
| eaf of a tree or grass or anything, they've plated
out and once they've plated out they're no |longer in
the air. So outdoors it's about 60 percent.

| ndoors, it's 40 percent. The average
i ndoor is 40 percent. Now why is |ower indoors?
You're in a confined space. As the air noves around,
it has all kind of chairs, tables, walls. It has a
ot of things to interact with and plated out. And
indeed it plates out and once it plated out, an al pha
emtter is of no concern externally and you can say
maybe a baby rubs his or her fingers and |icks them
but it's peanuts. It's a very |ow dose.

So i ndoors about 40 percent equilibrium
What does that nmean? That neans that even if the dose
inside the hones, even if the radon concentration
inside the hones, is the sane as outdoors the dose
will be 4.6 two-thirds of the dose outdoors breathing
decay products with the same parent radon
concentration.

Furthernmore, |'m going to junp ahead, |

called this just a work in progress and | don't think
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it will ever be finished, but | <called dayton
Manuf acturers. | don't prefer thembut they were nice

to talk to and they are a nmjor manufacturer and |

said, "What percent of your nobile honmes" -- They
said, "Hush. They're not nobile hones. They're
manuf act ured homes."” So you have to learn that. You

don't say nobile when you're talking to them

But they said the ngjority of the ones
t hey sell today have ceiling fans. GCkay. W did not
include that in our assessnment. But if the mpjority
of the homes in Amargosa Valley have ceiling fans,
this reduces the concentration of the decay produces
by another factor of two, by 50 percent. So now you
have one-half of two-thirds or athird. So if you're
in a nobile home, excuse nme, a manufactured hone, and
you have a ceiling fan, your dose through conparabl e
concentration of radon conpared to the outdoors will
be one-third of that indoors.

|"ve already covered this if they have
ceiling fans. Let's skip that. Wat's the reference
on the fact the ceiling fans reduced the dose by a
factor of two or nore? This is the reference in 1983.
You can look it up sonmetine. These people it doesn't
show but they're all faculty coworkers of nm ne when

was at Harvard.
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Now here's one that sort of gives ne
chuckl es. You can say the people in Arargosa Vall ey
may live in manufactured hones today but as they
beconme nore affluent, they build their own homes. In
10, 50, 100 years, they're all going to be living in
conventional hones.

So how can you apply in your assessnents
the fact they now live in manufactured hones? Bl ess
the EPA for that. They stated that RVEI is a person
who lives in Amargosa Vall ey and has t he sanme habits,
food consunption and living style of current residents
and they forbid you to project ahead and estimate
they're going to change their ways. So you're stuck
with it. Good sci ence. |'m stuck with it and so
that's what we use.

|"mgoing to be looking at all of these.
Go ahead. W' ve already tal ked about it. [|'m going
to first do the Amargosa Vall ey. Then 'l do
Leadvill e. Then Col orado and then Nevada. By the
time we get to Colorado, you'll be tired and I will
and we'll zip through those slides in a hurry. But
it"'s all there, all the nunbers are there, if you want
to check them out.

According to Mheras, the dose rate

outdoors fromcosm c radiation in the Arargosa Val l ey
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is 0.39 miIlisieverts. Nowall you have to factor in
there is a two-tenths reduction due to the rafters and
the ceiling steel beans and all in the nobile hone.
So you nultiply it by ten-tenths. Excuse ne. Here.
" m junping ahead. I"m tal ki ng outdoors. | had
al ready junped to indoors. Tal king about outdoors,
out door occupancy factor is 20 percent of the tine.
So the prorated dose rate outdoors is the full dose
ti mes 20 percent outdoors or this.

Now | et's do indoors. For indoors, you
take the occupancy factor, well you first adjust it
for structural shielding. It's unfortunate. The NCRP
and | CRP only have two nunbers, eight-tenths and two-
tenths, and it applies to occupancy factor or
structural shielding of anything. So if you first
take this structural shielding, reduce the cosm c by
20 percent, nmultiply it by eight-tenths, you get the
cosnmi c ray dose inside the hone but their occupancy is
ei ght-tenths 80 percent of the year. So the prorated
dose indoors is 0.25. The next slide you add the two
t oget her and the average cosnic ray dose to t he peopl e
inthe Amargosa Valley is 033 mllisieverts per year.

My tutor is saying | shoul d be doing this.
Amar gosa Val |l ey outdoors for terrestrial. 1It's 0.56

mllisieverts per year. That's coming up from the
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ground. Twenty percent of the tinme you' re outdoors
gi ves you this rmuch per year.

Now 80 percent that you're indoors, you
first have to reduce it by 20 percent for shielding.
That's this factor of eight. Then a factor of 80
percent for occupancy and you get the net result for
the terrestrial doserate. Very straightforward. The
total Amargosa Valley is outdoor plus the indoor or
0.47. These are all based on neasurenents nade in the
Amar gosa Val l ey and provided in Maheras's report.

Now outdoor concentration was 0.34
pi cocuries, this is for the radon, which is 12.6
Becquerels. Now this is the UNSCEAR  That's why |
tell you. If you want to know about natural
background, get a hold of that report and read it.
| nst ead of sayi ng an occupancy factor of two-tenths,
t hey say two-tenths of a year, a year has 8, 760 hours
in it. One thousand, seven hundred and sixty you
spend outdoors and 7,000, the other, you spend
i ndoors.

So you just put the hours right in there,
no eight-tenths, no two-tenths. You apply their
equation. Now outdoors, 60 percent equilibriumtines
the hours tinmes their factor and you get the outdoor

dose rate fromradon of 0.13 mllisieverts per year.
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Now that applies to the 91 percent who live in the
nobi | e hones as well as the nine percent who live in
conventional homes. However, in ternms of indoor, we
did them separately.

| ndoor s. The outdoor concentration is
that. This is to do the i ndoor radon to t he occupants
of the Amargosa Valley and this woul d be here 12.6 and
prorated for an occupancy factor of eight-tenths which
is the 7,000 hours per year and an equilibriumfactor
i ndoors of four-tenths, we're not including the
ceiling fans, times the 91 percent. That neans for
the 91 percent who live in the nobile honmes, they're
getting that many mllisieverts per year.

Now for those in the other homes which
cal | conventi onal hones, t he aver age radon
concentration in hones in Nye County is this and this.
Then we prorated again for only nine percent of the
people live in those hones. Four percent equilibrium
nine percent who live in those hones tines this
concentration gave the annual radon dose to the nine
percent who live in conventional honmes and the next
slide you add the two and 31, you get the total
Conbi ne that with the outdoor and so the total cosmic
ray dose, | nmean total radonis 0.55 mllisieverts per

year .
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Let's go on and | ook at ingested. Here we
took the NCRP | ong established nunber of four-tenths
of amllisievert per year due to radium |ead, all of
t he radionuclides in food and in water and so forth,
but primarily in food. Then the cosnbgenic threw in
anot her one-hundredth of amllisievert, onemllirem
So you get a total fromingested radi onuclides of 41.
Now t he reference on that is that Report 94.

And now having done that, we said to
oursel ves we had data on the radi umconcentrations in
t he groundwater in the Amargosa Valley and we said if
t hey have rel atively high concentrations of radi um 226
and radi um 228 we ought to factor that in. So indeed
we did a run on it and assumed the concentration.
Wll, they gave us the concentrations in the
groundwater and we put themin and it came out 6.54
mllisieverts per year. That's six-tenths of
mllirem And we said because that is so small and
because the people in Leadville that we're going to
conpare it to they drink surface water from nelting
snow i n nountai n streans and | akes and so forth, since
that's the case, we would just neglect this. W felt
we were justified in doing it.

Here's the summary for Amargosa Vall ey

cosmc and terrestrial and radon and the total is
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1.76.

Now we' || | ook at Leadville. Leadvilleis
again at the 10,500 feet and a | ongest average nunber
is 1.25 mllisieverts per year. That is in NCRP
Report 94 which was published in 1987. The chair of
the group that devel oped that report was Dr. John
Harl ey and the Director of Environmental Measurenent
Laboratory, DOE' s lab in New York. And cosnic dose
doesn't change. So we stuck with that nunber. It's
wel | established. It's well quoted.

Once again, outdoors you just multiply it
by two-tenths for the occupancy factor and it cones
out 0.25. The reference. Sorry, jump back. This
ref erence was anot her one we used to back oursel ves up
on Report 94. They did a |lot of wonderful cosmc ray
dose work and we just wanted to double check our
nunbers.

Now indoors, we divided Leadville for
cosmc into indoors and outdoors but we also had it
i ndoors during the sumrer and indoors during the
winter. [|'lIl get it out sooner or later. kay. In
the winter for the cosmic, accounting for structural
shielding. Now the occupancy factor is four-tenths.
That's half. Forty percent of thetime is the winter.

We assuned equal, six nonths of winter, six nonths of
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sumer because again the librarian whom | talked to

said they have snow early in the year and so we took

t hat .

The prorate indoor sunmer thing would be
1.25 millisieverts per year times a building roof
shielding factor decrease of 20 percent. So we've

multiplied it by eight-tenths and then an occupancy
factor of half of the 80 percent and we got that as
t he i ndoor for the summer.

Now for the winter, we again took the 1.25
but it had to be adjusted not only to account for
structural shielding and occupancy but also for the
snow cover. The snow cover you heard reduced it, the
terrestrial, one percent per centineter. Cosm ¢
radiation in general 1is rmuch higher energetic,
relatively higher energetic photons than terrestri al
radi ati on. So even knowi ng that, we still assunmed one
percent reduction per centineter depth of snow.

Here we were in a quandary what to do but
we assuned that it's three to four feet on the ground
that it certainly won't stay on the roof at a depth of
three to four feet. The sun and the heat in the house
will warmit and it nelts. So we assumed about 20
inches as | recall depth on the roofs.

| f you want to pursue it further, | hope
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EPA or NRC will, you can pick a better nunber or find
that our nunber was reasonabl e. But anyway, doing
that, again we think we over-estimted the reduction
inthe cosmc ray doseinthe winter. So again, we're
not meki ng Leadville appear higher than it shoul d.

And t hen assi gni ng occupancy, it cones out
that the indoor winter cosmc ray dose is 0.20
mllisieverts. Then if you add the two together, you
get four-tenths and two-tenths. You get six-tenths of
amllisievert for cosmc radiation in a city such as
Leadville with lots of snow. The |ast one wasn't a
total. That one was a total for that portion. The
total is actually here, 0.85 mllisieverts.

Nowthe terrestrial dose rate outdoors and
the terrestrial dose rate according to various reports
and we can give the references was about 1.20
mllisieverts per year and this conpared to 1.17 in
Cakl ey's EPA report of 1972. It conpared to 0.90 for
the Colorado Plateau. So we thought it |ooks like a
reasonabl e nunber.

The references.

Then outdoors in the winter, the wnter
typi cal grounds snow cover is 90 to 127 centineters.
However, you don't walk on top of the snow. Either

the husband or the wife goes out and shovels the
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sidewal k off. W figured if you do that, then you're
going to get the full dose from the terrestrial
regardl ess whether it's summer or winter. So that's
what we assuned.

And on this is the outdoor dose rate for
the entire year woul d be 1.20 and put in the occupancy
factor and you have the dose.

Now the snow cover won't bother the
internal dose fromterrestrial radiation because the
snow i s not under your house. So that would be 1.20
ti mes 80 percent occupancy factor and by ei ght-tenths
for the shielding of the floors and so forth. So you
get that for the indoor terrestrial. Then if you
total them up. Vell, for indoor we added in the
buil ding materials and according to NCRP Report 93 on
consuner products, they estinated that the average
increase in dose to people living in concrete or brick
houses is about 7 mllirem a year, .07 of a
mllisievert per year.

W assunme that 40 to 50 percent as |
recall of the hones in Leadville are concrete and so
forth. So we estimated about 2 mllirem about 0.02
mllisievert addition. Again you develop a better
nunber. Put it in.

The reference is NCRP -- I'"msorry. It's
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"95. | was saying it was 93. 93 was anot her one.
kay, 95. Now this is the total from terrestrial
out doors and i ndoors. It's the nunbers that we've
added there including the building materials and it
cones out 1.13.

Now we had to do t he outdoor radon for the
sumer . Here we used these people's work and they
estimted a concentration of 31 Becquerels. W did
the summer. Thirty-one Becquerels outdoors, six-
tenths equilibrium 880 hours for the sumer, half of
1760 hours tines the 9.6 and you get 0.16
mllisieverts due to the prorated dose rate from
out door s.

The references. Go ahead.

Now out doors in the wi nter, here you again
if you have a better idea and can support it
scientifically, full steam ahead. W knew that the
Wi nter snow cover essentially seals the radon in the
soil. And you can say you said they shovel ed of f the
sidewal ks or they probably undoubtedly plow the
streets. But the streets have the paving which al so
can be a sealant and even if you shoveled off a dirt
wal kway, noisture and all in that soil, noisture will
have seeped down into it. Near the surface, it wll

be frozen. W just said we're going to assune it
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seals the radon during the winter in the soil, seals
it and keeps it down there.

So what did we do? W assuned, again try
your own techni que and we encourage you to do so, we
the concentration of radon in Leadville during the
winter was the average for outdoor for the whole
United States, the northern hem sphere air over
conti nents. If it's six-tenths equilibrium there
outdoors, w nter, 880 hours, we got that dose rate
fromthe radon.

Then Leadville outdoor total are those
two. |t conmes out O.20.

Leadville, indoors. Now here we used the
Lawr ence Berkel ey Lab Nati onal database and we tended
to favor it because they have conpil ed a dat abank t hat
covers every county and every state in the United
States and knowing the scientific quality and
expertise of the people working at Law ence Berkel ey,
we decided to go with that in contrast to using EPA' s
nunbers. It's a wonderful databank. It not only
gives the nunbers but it gives the error range and
| oads of supporting information.

The average radon concentration in
Leadvill e homes i ndoors is this, prorated ei ght-tenths

for occupancy, coming out 3.47 mllisieverts per year
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from radon.

The reference, | told you about it.
Here's your website and all if you want to | ook it up.

Here's the summary for Leadville and |'ve
repeated the Amargosa Vall ey here just so you can get
a quick conparison. All the dose rates are in
mllisieverts. It canme out if you total up all of
t hese nunbers 5. 96 versus 1. 76 and you' re going to see
now in spite of the point that EPA used a dose
conversion factor for radon that was twice too high
you still come up with a 4.2. Leadville is 4.2
mllisieverts a year higher than the Amargosa Vall ey
and the points there are that we have tried to be
conservative in Leadville again according to ny
definition. W tried to be conservative in the
Amar gosa Val | ey.

CHAI RVAN  RYAN: Dade, just a quick
guestion. | just want to rmake sure | understood you
right. You saidthat it would be 4.2 versus 1.76. 1Is
that right?

DR MOELLER No. The difference in.
This m nus that.

CHAI RVAN RYAN: Ckay. | just wanted to be
cl ear about that.

DR, MOELLER: I'msorry. 5.9 mnus that.
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CHAI RMVAN RYAN: You said it right.

DR, MELLER Now the total again sone
nunber 90 percent of the difference is due to the fact
that those people in Amargosa Valley don't live in
conventional homes or 91 percent don't.

Here's the 4.2. Go ahead.

Agai n, we included the revised radon dose
coefficient or dose conversion factor. W accounted
for snow cover. W accounted for the renoval of the
SNoWw. Now this is something that we could have
accounted for and we avoided it because | didn't know
what the right nunbers were. But if the snow is
covering the outdoor ground and you have a hone over
here it could increase the pressure gradient of the
radon beneath that hone.

Now the problem with that is, | don't
know, does snow cover block away increasing? Does
radon flow that far underground? | don't know. So we
did not factor it in but it's one of our
conservati sns.

W also assumed that the snow cover
reduced the cosmic as the terrestrial. Now that may
not be true and we did not account for ceiling fans.

For Col orado, we went through the sane

thing and I'Il |ooking at the clock. So we're going
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to go rather rapidly. The State of Col orado, now we
did not take account of snow cover because we had no
data for the State as a totality and in general,
have |ived and been in Nevada a |l ong tinme, New Mexico
and so forth. |[|'ve never lived any tine in Col orado.
But | just assune that snow cover may be there for a
while but it's gone, neaning in the nore inhabited
ar eas.

The cosmc rate dose rate, this was
Mauro's nunmber. All of the Mauro and Briggs nunbers
had al ready been adjusted for structural shiel ding of
the ceiling for cosmc and structural shielding for
the floors for terrestrial. W had to extract that
adj ustmrent and at eight-tenths occupancy, let's rip
al ong now.

Then we did indoors and then we sunmed
themup for the total.

And then terrestrial we did just very
straightforward. QOccupancy factor for outdoors of 20
per cent .

Then i ndoor terrestrial and then we got a
total terrestrial of 48.

Then radon outdoors, we used the outdoor
average concentration for Colorado and the occupancy

factor of 20 percent, again 1760 hours.
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Then their database, we used the indoor
Lawr ence Berkel ey Lab dat abase.

W got that. Then the total for radon in
the State of Colorado is that, 3.06 and then here's
the State of Col orado conpared to the Amargosa Val |l ey.

Now I'Il subtract, 2.69 difference.

And t hen Nevada, let's just ripplethrough
t he Nevada. Here, Nevada bottomline is that. Let's
go anot her slide or two.

See now, this 1is interesting. The
di fference between the State of Nevada and Anargosa
Vall ey, the State is higher than the Amargosa Vall ey
by 1.06 mllisieverts on the average.

The nobile homes, the big difference.
Keep goi ng.

Here, several people have said and in fact
in a sense what EPA tended to do was to conpare the
State of Colorado in essence to the State of Nevada
although nodified for the Amargosa Vall ey. Ve
conpared those two just to show you the difference.

Now here's the bottom Iline. If you
conpare the Amargosa Vall ey to Leadville, Leadvilleis
4.20 mllisieverts higher. Conpare it to Col orado,
it's that. Conpare it to the State of Nevada, it's

that. So you can take your choice. An independent
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assessnent, we think we're right on target wth
Leadvill e because we're conparing two conparable
communities and we have site specific data and we
think the uncertainties, they're still there but
they're far | ess than they m ght have been.

Now what are your options? You could
conpare it to Leadville.

You could conpare it to the State of

Col or ado.

You could conpare it to the State of
Nevada.

And the primary goal of this exercise was
to provide all three, | don't know why and | don't

know what agency "AND' is but it's one of them W
thought we used the best available scientific
information. How people interpret it and so forth is
a decision of theirs to nake.

And one of the primary questions is back
on that. The I CRP excludes |large variations in dose
rates fromradon. However, in the newer 2005 proposed
recommendati on, they say the effective dose. But any
kind of scientific work where you're conparing two
groups, you don't want to choose sone group that is
way out of the normalcy, the normal picture, and try

to claimthat that's a good conparison. It isn't.
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You've been waiting for the next slide
patiently and | appreciate it. Thank you.

CHAI RVAN  RYAN: Thanks, Dade. Ve
appreciate the detailed presentation. Let nme start
with Jim Carke this tine. Do you have questions?
Rut h?

MEMBER VEI NER: | have a coupl e questi ons
and as a soneti ne resi dent of Col orado, | have to tel
you. They don't shovel the sidewal ks in Leadville.
You j ust wear your ski boots all the tine. M overal
guestion is what are the sources of the nmgjor

uncertainties in your cal cul ation.

DR. MCELLER: | would say the outdoor
concentrations of radon. That's certainly an
uncertainty because it baffles ne. Everybody is

worri ed about indoor but no one seens to be interested
in nmeasuring the outdoor. There are all types of
uncertainties. | think I pointed out a nunber.

You've <caught nme on one, a large
uncertainty. |If they don't shovel the snow off, then
the terrestrial is definitely reduced in the winter.
Fortunately, that would not be a big nunber and
outdoors is only two percent occupancy. So |'mtrying
to cover up for nyself on that m stake.

I would love to have good solid
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information on all of the input factors. Even the
1.25 millisieverts for the cosmc in Leadville which
| pointed out is along tine honored estimte, | would
like to see newdata. So there are nany uncertainties
but they're in nmy opinion in our analysis far fewer
than in conparing State of Colorado to State of
Nevada.

MEMBER VEI NER: What | was trying to | ead
to was just in your overall rough estimte, do you
think the accumulated uncertainties would make a
significant difference in your results or a not
significant difference? Just what's your assessnent
of it?

DR MOELLER: | amthe world' s worst to
respond but | would say broadly speaking the results
woul d not change that nmuch. | think we have sone
pretty solid information.

MEMBER W\EI NER: I'"m al so curious. You
used the Lawence Berkeley estimates for everything
except for Amargosa Valley and there you used Steve
Maher as' s. Did Lawence Berkeley |ab not cover
Amar gosa Val | ey?

DR. MCELLER | think they had a nunber of
Nye County and several times that flashed through ny

mnd to conpare the two and | never did it.
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MEMBER VEINER: It was just one of those

t hi ngs.

DR. MOELLER: Yes, you're correct.
Absol utely, that should have been done.

MEMBER VEI NER: And finally, on the basis
of your estimate of the natural doses to people who
live in these places now, wuld you make any
recommendat i on about the 15 mlliremper year standard
for the first 10,000 years?

DR MOELLER: No, we didn't comment for
exanpl e even on EPA's 3.5. W just showed what we got
because we concl uded upon readi ng EPA' s proposed rul e
that we didn't see the science and we were | ooking for
sone sci ence.

MEMBER VEI NER:  That was the purpose of
yours.

DR, MCELLER  Yes.

MEMBER VEI NER:  Thank you.

DR. MOELLER: Thank you.

CHAI RVAN RYAN:  Bill.

MEMBER HI NZE: As usual, Dade, a very
t horough presentation and excellent piece of work.
Very interesting. As a sidebar, | mght nention that
you referred to the increase of terrestrial radiation

with elevation on a general basis and this follows
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along with the general increase of heat flow in the
terrestrial areas and that's due to the fact that in
general the higher areas, the higher elevations, are
associated with the lighter rocks and these are
i sostatically buoyed up just like a cork in a pail of
wat er and those rocks are notably high in uraniumand
thorium So thereis very legitinmate reason for that.

That really bears upon the question that
| have. I"'m kind of surprised that in view of the
fact that Leadville and the reason that Leadville is
named Leadville is that it's amning area and this is
an area where there are outcrops of these enriched
uraniumthorium types of rocks and therefore the
terrestrial radiation would be expected to be high
t here.

And this, | think, would be quite in
contrast to the situation of Amargosa Vall ey where it
is sitting out there on the sand flats and we have a
di fference of elevation. | don't know. Amar gosa
Valley has to be about 3,000, 3,500 feet versus
10,500. In ny pass at it, these are quite different
ar eas.

DR. MCELLER:  Yes.

MEMBER HI NZE: So | wonder why your

conparison didn't take into account an area of
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Col orado which would be nmuch nore conparable in ny
view from a geological, from a physiographic
standpoint, than is Leadville.

DR. MOELLER: We did not identify an area
where there were data, the detailed data, that we
want ed. Now naybe we shoul d have used, |I'mtrying to
think. There's one town that they' ve done a |ot of
radon nmeasurenments in that escapes ne at the nonent.
Il think of it in Colorado. But we did not find
li ke Maheras's report. W didn't find a Mheras
report for any community in Col orado.

MEMBER HI NZE: | see. kay. Thank you.

CHAI RVAN RYAN: Al | en.

CHAI RVAN  RYAN: Dade, again, it's a
fascinating presentation. | second Bill's comrent.
When | think about your result, you get a conparison
that says there's a difference on the order of 425.
| think folks junp to the idea that that conpares in
some way to 350 and | guess |'d caution that thinking
that with uncertainties they may in fact be the sane
nunber .

And it's sort of begs a question in ny
m nd. What do we do about the statistics or the
uncertainty analysis in a nore rigorous for these or

any other estinates that we want to use to establish
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this against the background kind of concept and in
even a generic way, not necessarily related to the
standard? Do you have any thoughts on that? Could we
pick Leadville and ten other communities or do you
think this exercise should be repeated?

DR. MOELLER It probably should be
repeated independently because not only was it
i ndependent but it was alnmost ne and | think other
opi ni ons should be factored in.

Now one thing we did do which was of
interest to ne, we took the average for Col orado m nus
the average for Nevada and then we doubled that
difference and it was close. CQur difference between
Col orado and Nevada as we calculated it was roughly
half of 3.5. So it shows that EPA in taking a short
cut and assum ng 100 percent occupancy and all those
other things they weren't that far off other than
being twice too high

CHAI RVAN RYAN:  And | think sone of those
ki nds of anal yses perhaps are the next steps toreally
assess what you've done and to ne, | take away a
couple of points and tell me if you think I'mright.
One is that you really need to be pretty rigorous and
account for things that you even think are small and

| think Dr. Garrick would agree that if you just
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assume a conservative value it nay be nasking
uncertainty or masking the true answer. So that
| esson is one that | think we clearly take away that
you really have to treat all the conponents even the
smal | ones carefully.

DR. MOELLER Yes, and that's what we
tried to do. Like to have estimated Amargosa Vall ey
and never given thought one to what they live in and
| nmust admit. Wen | got intoit, I never thought of
that. But | had searched the literature as thoroughly
as | could and there it was big as a nountain in front
of me. There's no way | could avoid it.

CHAI RMAN RYAN: The second point that |
take away is that | think to really understand the
choice of a given nunber over another you really
probably need to think about how you would either
evaluate uncertainties in a |Ilimted nunber of
exercises alittle bit nore formally or to do the sane
exercise with the sane rigor that you' ve done in a
nunber of conparative conmmunities that you can
establish a basis for conparison on. |1Is that a fair
coment ?

DR. MELLER Yes, and again if the
conmittee wants that done and if EPA/NRC/DCE is

interested, we'd certainly bewilling to undertake it.
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It would be probably be other people in the conpany
because I'm not really qualified to delve into the
uncertainties. But certainly, we have the people.

CHAI RVAN RYAN:  Ckay.

DR. MCELLER And | al so want to say as of
this point, we are pretty rmuch, we've gifted all we're
going to give. It could go on and on. |'ve put 200
hours into this |I'msure.

CHAI RVAN  RYAN: And maybe when Dr.
Tenforde comes up after lunch break, he'll tell us a
little bit about the update to the background report
that I think NCRP is working on. So maybe we'll get
sonme further insights and get sonme understandi ng of
where that kind of assessment may be going.

DR. MELLER And a lot of what you're
saying, Tomwas telling nme all these subcomrttees of
the scientific community that he has. They' re del ving
into all of this and it's just not sonething -- |
could ask him How many people are involved, Tonf

DR TENFORDE: |'mTomTenf orde, President
of NCRP. The committee itself has 37 nmenbers and we
have a couple of technical consultants assisting the
conmi ttee.

DR MOELLER  You see, we can't conpete

with that. And you know we're not interested in
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conpeti ng.

CHAI RMVAN RYAN: And again, |"'mcertainly
taking from your presentation an endorsenment of a
rat her rigorous and detail ed | ook perhaps as t he NRCP
i s undert aki ng.

DR, MOELLER. Definitely.

CHAI RVAN RYAN: It is there that | think
not only will good average nunbers conme forward but
per haps sonme better approaches to and insights into
uncertainty mght be com ng forward.

DR. MCELLER  And if you have, |'m sure
this is a bias statenent, people from the
Envi ronnental Measurenments Lab in New York, the DCE
| ab, they've done |oads of studies. Carl Gogol ak,
|"ve tal ked to himand he helped ne a lot. There are
a | ot of good people there.

CHAI RVAN RYAN: Thank vyou. Any ot her
guestions? Conments?

DR. MOELLER: Thank you.

CHAI RMVAN RYAN: Thank you very nuch

DR. MOELLER: Thank you for your patience
You can tell soneone you heard a speaker with 107
sli des.

PARTI Cl PANT: That's a novi e.

CHAl RMAN RYAN: In record tine. Thank
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you. Based on our hour, |I'mgoing to suggest. Tom
woul d you like to begin now and we'll just run a few
mnutes long or wait until after lunch? It's your
choi ce. Let me hasten to add that based on the
interest fromfolks that m ght want to attend as the
schedul e is published, we could break now and just
resume at our nornal hour.

John, what do you think would be best?
That gives you a full nmeasure or if we wanted to
switch order of folks or whatever we coul d. But |
guess ny first choice is maybe we' Il just adjourn here
and reconvene at our session at 1:30 p.m That way
we're on schedule and you could pick up there and
we're not short-changi ng anybody that mnmight want to
participate. |Is that all right?

DI RECTOR LARKINS: That's fine. W could
change the order of speakers. | don't know that it
woul d natter necessarily.

CHAI RVAN RYAN: Wiy don't we just stick
with our original ganme plan? Then we'll just have a
little longer lunch break for everybody's benefit if
that's all right. Thanks Tom Al right. Wth that
and no other conments or questions at this, we'll
adjourn wuntil 1:30 p.m when we're resune our

af t ernoon session. Thank you.
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(Whereupon, at 11:38 a.m, the above-
entitled matter recessed to reconvene at 1:31 p.m the
same day.)

CHAl RVAN RYAN: Dr. Tenforde wll offer
his views on the EPA proposed standard revision.

DR. TENFORDE: Thank you.

CHAI RVAN RYAN: Wl cone, Dr. Tenf orde.

DR. TENFORDE: Thank you. l'd like to
thank you, Dr. Ryan, and the entire comrittee for
inviting me to provide sonme of ny personal
per spectives on t he EPA proposed regul ati ons on Yucca
Mount ai n public doses.

| want to enphasize from the outset and
for the record that the views |' mpresenting today are
my own as a radi obi ol ogi st and bi ophysi ci st and do not
represent any official views of ny organi zati on NCRP.

| al so have sone good news and sone bad
news. The good news is that | only have a fourth as
many slides as ny honorable coll eague, Dr. Moeller.
The bad news is he talks twice as fast as | do.

(Laughter.)

DR. TENFORDE: Well, let me just briefly
indicate the topics I'd like to discuss with you.
First, although I think nearly everyone here is aware

of NCRP, 1'd like to just quickly sumrarize our
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charter and our m ssions and sone of our scientific
reports, a nunber of which | will refer to during the

course of ny presentation.

Secondl vy, | would Ilike to give a
hi storical perspective on public dose limts. 1 think
it's interesting to put the Yucca Muntain

recomrendations in the context of the evolution of
public dose limts over the last five decades.

Thi rd, [ 1] provi de a critique,
enphasi zing, again, my personal views on EPA's
recommended public dose linmt for less than 10, 000
years and then for the long termout to one nmillion
years, the period of projected geologic stability.

And then finally [1'lIl sunmarize the
recommendat i ons on sone al ternative public doselimts
that | would like to recommend hopefully for fairly
wel | founded reasons.

Hi storically NCRPis nowinits 76th year.
It was founded shortly after the Second I nternational
Congress of Radiology in 1928, and at that event |ICRP
was officially forned, and the representatives from
many nations were encouraged to begin simlar
organi zations in their own country, and a young
physicist in his md 20s at the tinme, Lauriston Tayl or

working with NBS canme back and founded the U. S
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Advi sory Conmmittee on X-ray and Radi um Protection

O course, inthose days the use of X-rays
in medicine and the use of radium both for nedicine
and ot her applications were the main health protection
i ssues, and over the next 15 years, nmany reports were
produced by this advisory commttee.

Then after the A bonbs, of course, the
range of radiations for which there were health
protection concerns, as well as measurenment issues,
grew trenendously and the original commttee was
changed to the U. S. National Conmittee on Radiation
Protection and greatly expanded in size and scope.

Finally, in 1964 under Public Law 88-376,
NCRP was fornmally chartered by the United States
Congr ess. Laurie Taylor was the chairman of these
committees and served as president of NCRP for the
first 13 years of its existence, and we were al
saddened when he di ed shortly after Thanksgi vi ng | ast
year, but it was at the age of 102, and he certainly
had a life and career to be very proud of. He was
certainly a leader in radiation neasurenents and
heal th protection through much of the 20th century.

The key el enents of the charter are these
four itens. First, NCRP under its mission is to

provi de i nformati on and recommendati ons on protection
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agai nst radi ati on and radi ati on nmeasur enent s
guantities and units.

Secondly, and very inportantly, we are
charged with developing the basic concepts, the
scientific principles that underlie radiation
protection limts.

And the third and fourth itens are ones
that |1've been putting a |l ot of enphasis onin nmy term
as president for the last three and a half years, and
that is to facilitate effective use of the conbined
resources of organizations that are concerned with
radi ati on protection, including a nunber of
i nternational organi zati ons with whoml've been trying
to strengthen our relations, |CRP being one exanpl e.

Since being founded, we have had four
productive decades. W are now i ssuing report nunber
150 as of next nonth, and since 1964, we have
publi shed 121 full reports and nore than 90 other
docunents, including our comentary statenents,
proceedi ngs of our annual conference, which are
published for the |ast several years in the Health

Physi cs Journal .

W' ve enjoyed our relationship with Dr.
Ryan in his capacity as Editor-in-Chief, and Tayl or

| ectures are al so published there in the president's
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reports that we've begun issuing in the last few
years.

There are a nunber of contributions |'d
like to just sunmarize in five bullets. Certainly our
reports on basic exposure criteria and their
scientific basis are well known in the United States
and wor | dwi de.

W've done a great deal of work on
popul ati on exposures, as Dr. Moeller nentioned. One
of our reports and a nunber of satellite reports
that's widely cited was Report 93, but that was
published 18 vyears ago, and tines have changed.
| ndeed, nedi cal exposures today are much hi gher than
they were then, largely due to the use of CT, and the
radon exposure estimates have gone sonmewhat down, in
fact, significantly downward, as Dr. Moeller has
shown, | think, very well and is also included in an
upcom ng NCRP report.

W are currently wupdating the ol der
reports. As | mentioned before, we have this huge,
37-menber comrittee, and | think that will be an
effort that will be conplete in about two and a hal f
to three years.

W have many reports on radiation

protection practices and industry in nmedicine with a
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growi ng enphasi s on nedi cal practice and good support
for that fromthe National Institutes of Health.

Envi r onnent al radi ati on and, in
particul ar, waste disposition and managenent has been
a topic of many recent reports, and I'll very briefly
sunmari ze themin a nonment.

And t hen radi ati on dosi metry and
neasurenents has been a traditional area, and that is
once again grow ng. W have reports underway on
uncertainties in neasurenment and dosinetry of both
external radiation and internal radiation, and those
committees are fairly -- the one is fairly far al ong,
t he one on external radiation, and the one on internal
dosi metry uncertainties is just at the starting point,
but within two to three years we expect these reports
to be published, and they shoul d be extrenely useful.

Let ne just give you a very quick tour
t hrough sone recent reports and reports that will be
issued in the conmng year, and the reason for doing
this is not just to show off that NCRP had published
alot, but I will refer to a nunber of these reports
as | nake ny comments related to Yucca Muntain.

Report 129 was issued in 1999 on
screening limts for contam nated surface soil.

Report 139 was produced by a conmittee
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chaired by Dr. Croff, and it's on risk based
classification of radi oactive and hazardous chemi cal
waste, a very wuseful report that tried to put
di fferent types of hazards on a common ground using a
ri sk index, and there are many, many applications of
this, Ellen. | keep thinking of nore al nost every
day, and we're going to make very good use of this, as
ot hers have al ready.

Report 141 was on managi ng di sposition of
potentially radi oactive scrap netal, a huge issue for
t he nucl ear industry. There will be many reactors de-
comi ssi oned, probably about eight millionnetric tons
of slightly radi oactive of nonradioactive scrap netal
and about ten times that nmuch concrete wll be
generated, and the issue is what to do with it. Wat
are the clearance and possible release criteria for
t hat ?

This report, | think has been very usef ul
t o NRC anongst ot hers.

Then report 143 was on nmanaging the
devel opnment of managenment techniques for small
adm ni strational generators to mnimze the off-site
di sposal of |ow | evel waste.

And | think this also has proved to be

very usef ul
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Now, Report 146 | wll cone back to
because this really, | think, is one of the nost
i nportant environnental reports we've published in
recent years. The goal of this report was to conpare
the closure guidance from EPA under CERCLA and NRC
under the license termnation rule on renediating
radi oacti vely contam nat ed and deconmm ssi oned nucl ear
sites.

This report discusses both commonalities
and differences between dose based and risk based
remedi ation goals, and it denonstrates, | think, very
clearly -- and 1'Il conme back to this -- that the
interpretation of federal guidance is very dependent
on exposure scenari os.

And then finally, this report, | think
brings hone very clearly with a nunber of exanples
where there is a definite need for coll ective deci sion
maki ng on renedi ati on goal s i nvol ving representatives
of federal and state regul atory organi zati ons, as wel |
as menbers of the public. The public really needs to
be factored into the decision process, and there are
sonme excel | ent exanpl es of that, for exanple, at West
Val | ey.

This year we held our annual neeting on

managi ng disposition of low activity radioactive
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mat eri al s. There were participants representing
st akehol der gr oups from industry, regul atory
authorities, consuner groups, and the general public.
Al'l of the papers are in. They're undergoing rigorous
peer review, and | expect they will be published by

the m ddl e of next year in the Health Physics Journal .

W have other reports that are in the
final stage of preparation. | think this one is a
very inportant report that will be wel comed by federal
agenci es on performance assessnent on near surface
radi oactive waste facilities, andthat is currently in
final stages of coment resolution from the peer
reviewers who are nenbers of NCRP Council, and |
expect this will actually be published by the end of
this year.

Scientific comttee, 6422 on design of
effective effluent and environnmental nonitoring
progranms, has conpleted a draft of its report. It's
currently being edited and the references validated
and all the things we owe are just routinely due
before it goes to counsel for review, and that should
happen early in next year. There's a possibility the
report may be issued next year.

Cesium in the environment is a report

that's being |ooked forward to by many. This is
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really the definitive conpendium of information on
cesium including all of its environnental pathways,
bi oaccunul ati on, and so forth.

This report is also now in a conplete
draft form and is undergoing rigorous editing
procedures prior to subm ssion to counsel for review
| do expect this report to be published in 2006 as
wel | .

So we do have a |l ot of work that's either
recently been conpleted or will soon be conpleted
that's relevant to nanagenent disposition of nucl ear
materials, and | will reference sone of these as | go
forward in ny presentation. Wat 1'd like to do now
is just give you a quick tour through the evol ution of
public dose limts over the last four to five decades.
"1l focus on NCRP. |'ve done this analysis for |ICRP
al so, although I won't go through all of the details
for | CRP.

In 1971, the first formal recomended
standards for public exposure were i ssued in Report 39
recommendi ng a 500 m |l liremper year public standard.

Then in 1984 at the time of the Clean Ar
Act, EPA asked us to do a quick study on and nake
recomrendations on control of air em ssi ons

radi onuclides, and it was recomended that the
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exposure under continuous conditions of a nenber of
t he popul ati on shoul d not exceed one mllisievert per
year.

| nfrequent or noncontinuous exposures
could reach a level of five mllisieverts. I will
cone back to that in a | ater document.

And then it was clearly enphasi zed i n t hat
statenent that's very short, several pages, that
recommendations on linmts are really only part of a
total system of dose limtation which nust include
justification, ALARAor optimzationas ICRPcalls it,
and individual dose limtation.

Now, a very i nportant additional provision
was added in Statement No. 6 that | believe is
rel evant to the Yucca Mountain standards, and so |' 1|
spend a little tine discussing this. | won't read
this word by word, but basically what is reconmended
in Statement 6 is that if you have potentially
mul ti pl e dom nant sites of exposure of nmenbers of the
public, that the limt for any one source under the
control of an individual or single nanagenent group
nmust not exceed 25 percent of the one mllisievert per
year annual limt. This is basically saying you could
have four dom nant sources of radiation, and if you

follow this guideline, then you're going to maintain
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t he exposure of any individual in the public to |ess
than one mllisievert per year.

And | believe this is a very inportant,
new concept that was first discussed in Statenent No.
6 alittle over 20 years ago.

I n Report 91 on recommendations of limts
for exposure to ionizing radiation, NCRP reconmended
the effective dose limt should not exceed one
mllisievert per year for any individual, and for
i nfrequent annual exposures, while that is not really
guanti fi ed. I nfrequent has the context of being
somet hing that m ght occur, oh, once a year or a few
times in a lifetime, but not often. It was
recoomended that an annual dose of up to five
mllisievert per year be allowed, and again, it
reenphasi zed the recomendation of Statenment 6 that
under conditions where individuals are potentially
exposed to nultiple sources at nmultiple sites with
di fferent operators, no individual site shoul d provide
or cause nore than one quarter of a mllisievert
effective dose to that individual

And this report also first introduced the
concept of negligible individual dose of one mllirem
per year.

In 1993, the report that you' re probably
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all nost familiar with on limtation of exposure to
ionizing radiation, it contained the sane public dose
[imt recormendations as in Report 91, and it added
the cautionary statenment that under conditions where
an individual receives up to five mllisievert on an
i nfrequent basis, that over a period of years the
aver age exposure of this individual should not exceed
about one mllisievert per year.

And it al so adopted the .25 millisievert
per year recommendation on limts fromany individual
si ngl e source.

| CRP has evol ved over the years in a very
simlar way. | won't trace the history, but the
recomrendati ons that are nost cited, of course, are

Report 60 and t he recent recomended update of Report

60, which is still in a discussion phase, but this,
again, endorsed the public exposure limt of one
mllisievert per year and specified that |[|arger

exposures can be allowed in a single year provided
t hat the average exposure over five consecutive years
does not exceed one mllisievert per year.

So they were a little  bit nor e
guantitative in defining the averagi ng period and t he
concept of infrequent or nonconti nuous exposure. They

followed NCRP in ternms of making a recomrendati on on
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a constraint for any single source of .3 mllisievert
per year, 30 mllirem and the idea there was
basically that there m ght be three dom nant sources.
NCRP allowed for as many perhaps as four dom nant
sources where if you naintained thelimt at a quarter
of a mllisievert, you wouldn't exceed one
mllisievert per year. In the case of |ICRP they
wanted to be a little different than us, | guess, so
t hey recomended .3 of anmillisievert, whichisreally
an al nost indistinguishably different recomendati on.

Now, | do want to point out because |'l
come back to this that regul atory reconmendati ons on
limts are often very scenari o dependent, and NCRP has
recognized this for many years, and we had many
reports, the | atest being Statenment No. 10 i ssued | ast
year, and the reason that | backed that publication
was because there seened to be a lot of confusion
about exceptions to the public dose linmts that have
been recomended by both NCRP and | CRP, and we went
t hrough a | ot of scenarios where there are exceptions
and exposures t hat differ from the basi c
recomrendat i on.

The basic public dose limt is one
mllisievert per year, period, but there are

ci rcunstances under which different exposures can
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occur . For exanple, a famly nmenber caring for a
patient that receives high dose radionuclide therapy
can receive up to 50 millisievert, five rem wth
appropriate training and nonitoring.

Secondl vy, we have recommended in
Commentary 17 that under security screening for
pur poses of honeland security, stowaways in cargo
containers can receive up to five mllisievert, and
that's been |ooked at very seriously by TSA for
exanpl e.

For lifesaving neasures, exposure of an
i ndi vi dual during energency operations can approach or
exceed half a sievert, 50 rem under conditions where
t he exposure involves a large part of the body for
short periods of tinme, and this you'll find in our
cormentary that's about to be issued on radiation
protection for first responders.

Then exposure to the enbryo/fetus should
not exceed half a mllisievert per nonth.

So those are sone of the main exanpl es of
scenari o dependent exceptions to the basic guideline
of one mllisievert per year.

Now, I'd like to turn to the EPA proposed
regul ations under 40 CFR 191 for the period up to

10, 000 years. EPA has recommended t heir generic risk-
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based public dose limt of .15 mllisievert per year
t hat has been used in a nunber of different scenarios
by EPA, including, for exanpl e, CERCLA requirenents on
the clean-up of a contam nated site, the WPP, the
waste i sol ation pilot plant project public dose limt
is specified at 15 millirem per year, and so there's
a lot of history here behind this recormmendati on, and
t hey' ve specified in 40 CFR 197 t hat conpl i ance shoul d
be based on design considerations based on a rural
resi dent exposure scenario of a reasonably maxim
exposed individual in Amargosa Valley or nearby and
not based on a subsistence farnmer.

And I'Il cone back in a nonent to show why
this scenario is so inportant in interpreting the
proposed EPA regul ati on.

And they also specified that existing
groundwat er standards shoul d be i nposed.

Now, this is a summary of one of the
conclusions from our Report No. 146 conparing risk
managemnent i n the decom ssi oni ng of nucl ear sites and
t he subsequent clean-up, conparing the risk-based
approach of EPA under CERCLA and the dose based
approach of NRC under the license term nation rule.

The commttee that prepared this report

concluded that you sinply cannot just |ook at the
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nunbers of 15 mllirem per year recomended by EPA
versus 25 mlliremper year recomended by NRC because
the interpretation of those nunbers depends so much
upon the exposure scenari o.

And in this case, conpari ng CERCLA and t he
license term nation rul erecomendations for EPA, they
cormonly us a scenario the 30-year exposure to a
suburban resident or arural resident, as it's called
here in the Yucca Muntain context, who doesn't drink
t he groundwat er or doesn't eat food produced on the
renmedi ated site.

In contrast, NRC usually uses a lifetine
exposure to a resident farner, drinks the groundwater,
eats food produced on the renediated site, and NRC
al so recommends t he use of neasures that achi eve ALARA
exposur es.

So there are very fundanental differences
in the scenario and the context in which to view a
recommendati on such as EPA's 15 mi |l |liremper year, and
when you get to the bottomline and conpare the i npact
of different exposure scenarios on the nmeaning of
these dose-based limts, it really obscures
di fferences between them and so | think that's very
i mportant to keep in mnd.

These are not hard and fast nunbers.
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Their interpretation and their inplenentation in
practice really depends a lot on your exposure
assunpti ons.

Vell, let me turn to a critique of the
public dose |imt proposed in 40 CFR 191. First
Yucca Mowuntain is a single NRC radiation source
mai ntained by one primary operator, DOE and its
subcontractors, and it is ny view -- and | enphasi ze
personal view -- that if you |ook at the history of
devel opnment of regulations for individual sites of
publ i c exposure to radiation, then | believe that the
limts, the appropriate Iimts of the regulations on
a new radiation source rather than relying upon
generic risk-based limts for renedi at ed nucl ear waste
sites.

And it is a given that other radiation
exposures to nenbers of the public from nmanmade
sources are unknown, but they nmust be limted to one
mllisievert per year total exposure, and it is ny
view that the regulations for the public in the
nei ghbor hood of Yucca Mountain should, therefore, be
consi stent with consensus national and international
public dose constraints of either one quarter of a
mllisievert per year in the case of NCRP or one third

of amllisievert per year in the case of | CRP for any
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gi ven singl e source.

| " mbasically saying | think that many of
t he consi derati ons of EPA were correct and proper, but
| believe they really inpose the wong |inmt and that
t he appropriate limt woul d be a consensus nati onal or
international limt based on radiation protection
agai nst a singl e source of radi ati on under the contr ol
of a single operator.

Now, 1'd like to give sone further
argurments for using these international or nationa
limts rather than the EPA generic limts. First of
all, the guidelines fromNCRP and | CRP and others are
dynamic, and they're driven by new scientific
knowl edge on radi ation health effects.

I n general, these guidelines are desi gned
to limt maximally exposed individuals and are not
strongly scenario dependent. There are sone
exceptions | nentioned before, but those aren't really
relevant to this particular scenario of individuals
exposed near Yucca Muntain, and so | think you want
some regulations that are designed to protect the
maxi mal | y exposed i ndi vi dual .

And | am concerned that EPA's regul atory
process nay not be adequately responsive to new

scientific know edge that can strongly i npact nati onal
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and international recomendations on public dose
l[imts.

Let me put ny radi obi ol ogy hat on and tal k
about some of those. | anticipate sonme significant
changes in regulatory ideas and concepts over the
com ng decades and perhaps beyond.

First, as |"msure all of you know, there
is avery large study headed by DOE with support from
NASA as well, looking at non-targeted radiation
effects, bi-standard effects, genomc instability,
adaptation to radiation.

And in due time as those effects are
better understood and translated fromthe single cel
level up to the tissue and organ and whole anim
l evel, it may have some i npact on the estimte of dose
response characteristics at |ow doses.

Secondl y, t hrough st udi es on Japanese bonb
survivors and others, we are getting an inproved
understanding of the risk of potentially fatal non-
cancer di seases caused by radiation. W don't have
good ri sk coefficients yet, but we do know t hese exi st
and that they are significant, including, for exanple,
car di ovascul ar nervous tissue di seases.

| think there will also be an inpact on

our understanding of radiation effects through the

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

130

growing field of nolecul ar epi dem ol ogy, |ooking for
early, internediate, and | ate narkers of di sease, and
this coul d have sone i npact ultimtely on our estimte
of dose response characteristics and suitable
radi ati on protection neasures.

And then finally, it's inportant to
enphasi ze that nedical technology is evolving very
rapidly, and methods for identifying, treating, and
preventing radiation induced illnesses can be
anticipated over the comng years, and this was
enphasi zed ten years ago in NCRP Report No. 121, and
| do believe we are beginning to see directions within
nmedicine that may lead to sone very significant
advances i n managi ng di sease caused by radi ati on, and
this could also have sone influence on consensus
public dose limts.

So to get to the bottom line, ny first
recommendat i on on t he Yucca Mountai n public doselimt
for less than 10,000 years post closure is that a
nati onal consensus recommendati on of NCRP for limting
annual exposure of individual nenbers of the public to
| ess than one quarter of amllisievert or 25 m I lirem
from a single source be enployed as the regulatory
criterion.

| believe that the application of this

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

131

[imt should have no tinme restriction, that it should
go well beyond 10,000 years, and that it should be
nodi fied as appropriate in accord with science based
changes in national and international consensus
gui del i nes on public exposure, and this should be at
any tinme post <closure of the Yucca Mountain
repository, not just within the first 10,000 years.

Let me turn now to the recommendati on of
3.5 mllisievert per year, at times in excess of
10, 000 years post closure naintained up to a mllion
years, which is the projected period of geologic
stability.

The argunent in support of this increase,
as discussed by Dr. Moeller and which you're all
famliar with, I"'msure, is to conpare differences in
background radiati on exposure residence in Col orado
conpared to Nevada, and particularly in Anmargosa
County.

In some ways this is not intended as an
environnental justice type argunent, but it has the
flavor of that in a sense. |It's basically saying | ook
at the background of the residents near Yucca Mountain
and | ook at a conparable location in a neighboring
state, Colorado. There is a difference of they have

estimated of about three and a half mllisieverts
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which may not be quite right based on Dr. Moeller's
anal ysis, but it's not terribly far off, and then say
that, well, that's the anobunt of exposure you could
all ow froma manmade source at Yucca Mountain

Now, you know, | want to point out that in
many docunents by NCRP and ICRP and others it is, |
t hi nk, generally recogni zed that you cannot do a side
by side conparison of exposures from natura
background radi ati on and mannade radi ati on. There are
many reasons for this. The mix in qualities and types
of radiation may differ and the dose rates at which
peopl e recei ve the radi ati on fromthose sources can be
very different, and so in a way there's a bit of an
appl es in conparison here if you say that background
pl us radi ati on fromYucca Muntain in Nevada near the
site shoul d not exceed that of background radi ati on on
a routine basis of residents of Col orado.

So | don't conpletely agree with the
argunments there, and let nme though say that natural

background has been a nmajor factor in many of the

regulatory activities of NCRP and ICR -- not
regul atory, but dose limt recommendations -- of NCRP
and ICRP for several decades. I did a little

hi storical search and di scovered that in 1959 an ad

hoc commttee of NCRP that was chaired by Lauriston
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Tayl or discussed various options for recomending
maxi mum perm ssi ble public doses. They consi dered
using a fraction of the occupational dose limt, let's
say, one-tenth, conpared to other risk and Iight, and
we know that in the public it's about ten to the m nus
four to ten to the mnus five per year, or in
conmparison to natural background radiation, which
excluding radon is on the order of a mllisievert per
year.

And that <conmittee, very prestigious
heal t h protection experts and radi obi ol ogi sts deci ded
that the third option is really probably the nost
appropriate benchmark.

Now, actually, interestingly, inthe 1970s
when Report 39 was issued recommendi ng one half or
shoul d say five mllisieverts per year, that options
one and two were very mmjor considerations of the
committee. They limted the public dose to one-tenth
of the occupational dose limt, and they nade sone
direct conparison to other risks, and they did
consi der background, but didn't really put that up
front.

Interestingly, by the early 1980s, when
t he reconmended regul ati ons on the public dose limts

was changed to one mllisievert tofive mllisieverts,
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you'll find all of the subsequent reports di scussed at
some | ength, the natural background radiation | evels,
and conpared themto the reconmended public dose limt
of one mllisievert per year.

So there's a long history of conparing
radi ati on doses from background sources wth doses
f rom mannade sources

Let ne give you a critique from ny own
perspective of the public dose limt reconmended by
EPA after 10,000 years. | believe that this large
st ep-w se change, 23-fold change at 10,000 years is a
rather difficult change tojustify within aregulatory
framework. Normally governnment and state and ot her
regul ators don't do things that way. They don't make
order of magnitude adj ustnents.

And it's rather difficult not only to
justify scientifically or sociopolitically. It's also
very difficult to inplenent, and | believe that this
really does raise a very fundanental question of
i ntergenerational equity. Over the next 1,000 years,
there will be about 350 generations. Over the next
10, 000 years, nultiply that by ten, you' re | ooking at
3,500 generations.

And here, today in 2005, sone regul ations

are being recommended that are of nmuch hi gher doses
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t hat woul d be experienced by these generations far in
the future than woul d be experi enced by people living
at this time. And | really question the equity of
maki ng such recomrendati ons.

So ny reconmendation is that, first, |
believe that the pre-10,000 year public dose limt
shoul d be continued with the understandi ng that that
limt wll be changed based upon science based
changes in national and international consensus
or gani zati on reconmendati ons. W need to bring
science into the picture, and that's one way to do
it, and | do see sonme nerit in |ooking at background.
| wouldn't argue with that point at all

But | would view the three and a half
mllisieverts per year as really a recommended maxi num
| evel or ceiling for exposure of any menber of the
public should there be a need to inpose that. There
may well not be any need.

It could be that the design assunptions
for Yucca Mountain are sufficiently conservative and
that there won't be major seismc or vol canic events
or human intrusion events, and it could well be that
the dose levels will not increase dramatically over
t he next several mllennia.

And should there be a need, however, for
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some approach to deal with such circunstances, then |
think that this would not be an unreasonable | evel to
set as a maxi mum for exposure of any nenber of the
publi c.

And, of course, if it is necessary to
i npose controls, then there are | ots of ways of doing
that, one of which is to increase the size of the
controlled arearelative to what's specifiedin 40 CFR
197, restrict use of contam nated water, and so forth.

So there are ways to deal with a large
increase in the radiation fromthis source.

Vell, let nme summarize. This is ny |ast
sl i de. My personal opinion is that Yucca Muntain
shoul d be subject to public dose limts reconmended by
NCRP and very simlar recommendations from | CRP of
l[imting the public dose to a quarter of a
mllisievert per year, treating Yucca Muntain as a
singl e radi ati on source under the control of a single
operator, and this would be the limt for a maxinally
exposed individual in Amargosa County or nearby.

| believe that this limt should be
updated, in step with science based evolution of
national and international consensus guidelines on
acceptable dose Iimts, and this would be an ongoi ng

process with no specific tine frane. It would go on
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wel | beyond 10, 000 years one woul d hope.

And if necessary for regulatory control,
one possible future approach would be to utilize the
difference in background in Nevada and Col orado or
some other simlar conparison, such as Dr. Meller
di scussed, of about three and a half mIlisieverts per
year as a reconmrended maxi numl evel, not a nedi an, but
a maxi mum | evel for exposure of any nenber of the
publi c.

And finally, I'd like to end on a
cautionary note because | think we all recognize it's
i npossible to know to any precision the |evel of
radi ati on exposure from Yucca Mountain or, for that
matter, natural background | evel s of radiation. They
could be significantly inpacted by seismc events or
vol canic events, et cetera, over the next mllion
years.

| think that there should be flexibility
built into the regulations in a way that is fully
consistent with protection of public health.

Sowiththat, I'll conclude. |'d be happy
t o answer any questions, and t hanks again for all ow ng
nme to express ny thoughts on this subject.

CHAI RVAN RYAN: Tom thank you very much.

W appreci ate your well thought out and wel | delivered
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present ati on.

l'd like to start with just a couple of
guestions. If | understand 116, the public dose limt
is 100 mllirem per year, and then it goes to 25 if

you have multiple sources, particularly if you don't

know.

DR. TENFORDE: Right, exactly.

CHAI RVAN  RYAN: In the cast of Yucca
Mountain, | would suggest that perhaps we do know.

There are no ot her sources perhaps.

DR.  TENFORDE: That's right. As |'ve
poi nted out --

CHAI RMVAN RYAN: Did you change your mnd
and then nove to 1007

DR TENFORDE: Oh, well, what | said was
based on the idea it is a single source under the
control of a single operator. That's a very inportant
conmponent of that argument and as such, it should be
subject to 25 mllirem

CHAI RVAN RYAN: But that to ne doesn't
gi be exactly with the 100 mlliremor one mllisievert
standard fromany single source, given you know there
are no ot her ones.

DR. TENFORDE: |If you know that.

CHAI RVAN RYAN:  Yeah.
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DR.  TENFORDE: But, | nean, do you
really --

CHAI RVAN RYAN: In New York City you m ght
not, but in Yucca Mountain you mght. |'mjust asking

a question if that turned out to be the case.

DR.  TENFORDE: There mght be rural
residents who are working with DOE or a contractor
organi zati on and getting sone occupational exposure.

CHAI RVAN RYAN: Sure, but I'mjust asking.
| think it's an interesting thought to think about
because it is probably one of the nore rural places,
but --

DR.  TENFORDE: And they might discover
some nmnerals that are worth mning --

CHAI RVAN RYAN:  Sure.

DR TENFORDE: -- sonewhere south. Wo
knows?

CHAI RVAN RYAN: Sure, but that door is
open, | guess.

DR TENFORDE: It is.

CHAI RMAN RYAN. Ckay. The other one, |
just wanted to touch on. It was a few slides ago when

you tal ked about sone of the recent radiobiol ogy.
was curious if you could give us your insights. So

could you back up? |I'm sorry. There's no slide
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nunbers here. It's factors that could significantly
i nfl uence recomendati ons.

DR. TENFORDE: Yes.

CHAI RVAN RYAN: There we are. And tell us
your thoughts on BIER VII and what's com ng after Bl ER
VIl because they seem to have comrented on sone of
t hose key i ssues you nentioned in the first bullet and
basically said at this point there doesn't seemto be
any conclusive or directive informati on at hand.

DR TENFORDE: well, first of all, in
defense of BIER VIl --

CHAI RVAN RYAN: Well, I"mnot criticizing

DR. TENFORDE: No, | mean, | know you're

CHAI RVAN RYAN: |"m just saying that's
what they --

DR. TENFORDE: -- criticizing it, but the
Director of the Ofice of Science at DOE wote a
stinging letter to the President of the National
Acadeny criticizing the report as bei ng i nadequat e and
scientifically poorly done, and there was a toe
stepped on there, and that is that DOE is the main
sponsor of research on non-targeted radi ati on effects,

and they don't want anything to get in the way of the
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$30 million a year in research funding, and | hope
not hi ng does.

The thing that i s m sunder st ood about Bl ER
VIl, and in part it's the Acadeny's fault for the way
it was advertised before it was released, is if you
read it carefully, they're basically saying that
they' re | ooking at radi ation health effects above t he
| evel of 20 rem

The enphasis of the DOE program is on
doses below five rem because when you |ook at
bystander effects and adaptation and genomc
instability, they could have sone very significant
effects down in that |ow dose range where your
epi dem ol ogy data is in the noise, and if you could
understand that and translate it to the human |evel,
you m ght predict a different dose response curve.

And we would expect, for exanple, the
bystander effect is going to plateau out. That's
where you have a few cells hid in a group of cells,
and the others suffer injury as a result due to
transm ssible factors, hunoral factors, whatever.

And so the inpact of these non-target
effects will largely be at very | ow doses, well bel ow
what Bl ER VI consi dered.

And they didn't make that really clear in
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their press release, but if you read the report,
they're pretty candid about it.

The direction things could go in terns of
recommended exposure limts vary for each of these.
They can go up or go down. | think as we understand
potenti al nonfatal cancer effects, it's going to have
a significant inmpact on the risk coefficient. There
is sone discussion of that in BIER VI, although they
don't cone out and give quantitative estinmates, but if
you | ook at the evol ving Japanese data on non-cancer
effects, you can see it's a significant fraction of
t he nunber of cancer incidences or fatal cancers, and
so this could increase our conservatism on public
doses if it plays out that way.

What epidemiology will tell us at the
nol ecul ar scale | have really no idea. It could go
either way, and then certainly advances in nedica
technol ogy would tend to mtigate estinmates of risk
for humans.

CHAI RVAN  RYAN: That's really the
clarification that's real helpful on this slide, is
that there are sone that woul d nove things up or down
the risk scale based on at |east early indications
t hat perhaps could be either way, but that's really a

hel pful clarification. Thanks.
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DR. TENFORDE: Onh, you're wel cone.

CHAI RVAN RYAN: And then the third to | ast
slide wth critique of EPA s proposed public dose
limt. The first bullet caught ny eye. Large step-
Wi se increases in the public dose limt at 10,000
years is difficult to justify in a regulatory
framewor k, but earlier on you gave us, if you take 25
as the nunber and you allow 500, that's a pretty

significant factor increase for the <care giver

exanpl e.

DR. TENFORDE: Yeah.

CHAI RVAN RYAN: So there are justified
increases in aregulatory framework. It happens to be

a specific case.

DR.  TENFORDE: But that's an uncommon
event.

CHAI RMAN RYAN: Ch, it's not unconmon at
all.

DR. TENFORDE: No, no, for an individual
it's an uncommon event. For exanple, how nmany tines
woul d you expect a famly nenber to have to care for
a fellow famly nenber that's treated with high dose
nucl ear medi ci ne technol ogy that m ght occur once or
maybe twice inthe lifetine of the caregiver? That's

a very different scenario than you have with a nore or
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| ess continuous exposure at this nmuch higher |evel.

CHAI RMVAN RYAN:. Yeah, and again, | guess
| would think a little bit further about that before
| concluded as boldly as you have that it's difficult
to justify because that limt at the dose may be for
the REM (phonetic) or a critical group, not, you
know, the population at large, and if you take all
caregivers as a group, that's not a trivial nunber of
fol ks either.

DR. TENFORDE: Col |l ectively, you'reright.

CHAI RMAN RYAN: So just alittle caution,
not a criticism but just a caution that | think there
are lots of exanples where we will allow exceptions,
and you nentioned several: energency responders, and
you know, there are several others in your |ist, and
some are okay in a regulatory framework, and it's the
details of individual doses, repeats, collected dose
per haps, even though I don't think much of collective
dose as a useful netric. That can allow you to at
| east do conparisons perhaps, but | just urge somne
caution when we think about the details that really
tell you what's what.

CHAI RVMAN RYAN: But one comon thene here
for these people who are permitted to get hi gher doses

t han an average nenber of the public is that it's done
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under conditions where they are trai ned and noni t or ed.
So we know what they receive and we can nitigate
effects, both in advance and followi ng their high
radi ati on exposures, and --

CHAI RMAN RYAN: There is one exception
and that is the patient.

DR TENFORDE: Well, we're out of --

CHAI RVAN RYAN: Not recorded. | nean, the
machi nes are regul ated very carefully and all of that,
but dose to the patient is a whole separate arena.

DR TENFORDE: Well, it is, but renmenber
we're not entering the nmedical theater here.

CHAI RVAN  RYAN: But on an individual
basis, for ne as an individual, when | think about ny
radi ati on exposure, | think about my occupation, nmny
pl ane ri des, and ny nedi cal exposure. That's where ny
ri sk comes from

So, again, | think that is at |east
instructive to think about individual procedures and
procedures that one gets over a lifetinme at |east
havi ng sone insight as to acceptable risk.

DR. TENFORDE: Well, they are a form of
benchmark for preparing inadvertent or unknown
exposures as a nmenber of the public.

CHAI RVAN RYAN: Ri ght . Thanks, Tom
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Agai n, I appreci ate t he i nsights and t he
clarifications.

Jim let's go to you.

MR. CLARKE: Could you take us to the | ast
slide, please?

DR. TENFORDE: |1'Il take you there.

MR. CLARKE: There you go. Your second
bullet, I likethat. It makes a |ot of sense. | just
wonder ed how you see that playing out, given the fact
that conpliance will have to be denonstrated in
advance to a standard whatever it is at that tine.

DR. TENFORDE: Well, it's hard to predict.
| mean, as | nentioned before, we saw a fivefold
decrease in the acceptable limt of public exposure
bet ween the 1970s and the 1980s. So there could be
step-wi se increases or decreases depending on the
growt h of our scientific know edge.

And | think, again, we're at a poi nt where
there's a need to build vigilance into the regul ati ons
so that there's periodic reassessnent of doses to the
publ i ¢ and an assessnent of the international/nationa
recommendat i ons on exposure, and then those need to be
brought into sone regulatory framework to perhaps
adj ust the all owabl e public dose in one direction or

anot her .
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CHAI RMVAN RYAN. | was going to sneak in

one nore that | forgot to ask you, Tom and that was
when Dave was talking earlier we talked about
background radiation in the United States, and of
course, anybody that know NCRP reports has that one
pretty well thunbed through.

Is there a plan to update that report?
And you nentioned a conmittee, and can you give us a
l[ittle bit nore information there?

DR TENFORDE: Yes. This commttee that
is updating not only Report 93, but the information
that was contained in four other reports published in

t he 1980s has gi ve mai n conponents. Medi cal exposure,

a very large team wth representatives of
organi zati ons t hat have | arge dat abases, |i ke ACR, for
exanpl e.

Then nat ur al backgr ound radi ati on,

including cosmc, terrestrial and radon exposures.
That also is a large team people |ike Dan Strom and
Alan Birchall and Dave Brenner and people who have
t hought deeply about radon dosinetry because, | nean,
|"ve been aware for sone years of the change in risk
coefficients, and Dave has very nicely quantifi ed what
the inpact is. There's alnost a decrease of 40

percent in the estimted annual dose of a nenber of
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the public, and we need to get our arns around that.

And then there is a team |ooking at
i ndustrial sources, including nuclear power, another
team | ooki ng at consuner products.

And one thing that | might nmention is
Report 93 backed out of any firm estinates on
radiation from cigarette snoking. As you know,
there's exposure to Plutonium 210 and Lead 210, and
they felt at the time they were doing the report 20
years ago they didn't have enough data, and | don't
agree with that because |I'm aware of a |ot of ol der
data, and | want this new team to estimte the
radi ati on exposure fromcigarette snoking and nmaybe

even take a | ook at the decline, another good ar gunent

for people to quit snoking, | guess.
And then let's see. W covered
i ndustrial, nedical, natural background, consuner

products, and --

PARTI Cl PANT: Internally deposited --

DR TENFORDE: No, no. That's not
separate. Industrial, occupational, background -- oh,
| think | covered it. | didn't realized | had naned
five. It's industrial, occupational, nedical
background, and consumer products.

And so we've got three dozen people hard
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at work starting at the first meeting next nonth, and
we hope in three years to get our arms around these,
and not only estimate nmean val ues of exposure fromal
of these sources, but to look at the range of
exposur es.

CHAI RVAN RYAN: Are you | ooki ng at one big
report or five individual reports?

DR. TENFORDE: | think we're |ooking at
one big report. Should there be a reason to do so, |
woul dn't have any problemw th breaking it into sone
smal ler reports, but I'd like to have it all in one
pl ace.

CHAI RMAN RYAN:  Sure. Well, thanks for

t he update. That's helpful to get your insights

t here.

Rut h.

VB. VEEI NER: t hanks  for a very
illumnating discussion. | have to say that between

you and Dr. Moeller this has been one of the nost
informative and illum nating presentations that |'ve
had. Both of them were.

DR. TENFORDE: Thank you.

M5. WVEINER: |I'd like to do back to this
slide, and I would assune that to bring your third

bullet into play, it says if necessary for regul atory
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control of public exposures, then in ny mnd |
translate that to neaning if you do an appropriate
per f ormance assessnent, you find that you do violate
the first bullet.

s that what you had in mnd, that if a
per f ormance assessnent carried out toa mllion years,
| et's say, brings your public dose above a quarter of
a mllisievert, that you then bring the third bull et
into play because you can't nmake it on the first one,
or what criteria do you i npose that you translate from
the phrase "if necessary for regulatory control"?

DR.  TENFORDE: vell, I was waffling a
little bit there because I'mnot really a fan of this
three and a half mllisieverts, as you may have
assessed. Really nmy main point is the second one
that there needs to be an evol uti on of gui dance that's
in step wth science driven national consensus
gui del i nes.

Shoul d for sone reason these guidelines
rise to a higher acceptable level, | really feel this
is not an unreasonable ceiling to put on exposure of
any i ndividual . W can look at the lifetinme risk
You're starting to approach one percent fatal cancer
significant genetic disease.

And t he ot her thing that coul d happen, and
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| put a little wiggle roomin here because |I'm sure
that this is on the mnds of the EPA people, is that
sociopolitical issues nay be very dom nant at some
point in terns of regulating public exposure. | nean
at some point if the level of radiation rises and you
do what | said on an earlier slide of taking renedial
neasures like increasing the exclusion zone or
avoi di ng the consunption of contam nated water, then
pretty soon you may have a nonhabitable area that's
rather large, and at that point, social and political
processes cone into play and say, "Wll, what can we
live with," and under those conditions it nay be
necessary to say, "Well, | realize we're only supposed
to have exposure at, let's say, 50 nmllirem a year
based on our consensus guidance, but people are
getting nore than that or they will soon get nore than
that. What can we all ow?"

And so then you have the regulatory
agencies and the public and all of the stakehol ders
com ng together trying to decide what mght be
acceptabl e, and that m ght be a higher nunber. | t
could be 350 millirem

| don't think that a nmedian dose of 350
mlliremis reasonable at all, but | could see it as

a ceiling on what m ght be collectively decided as an
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acceptable |evel above and beyond the agreed upon
consensus dose standard.

So that's where I'm going on that, and |
didn't explain it very much because, well, it would
have taken a lot of slides, and I'm still thinking
nmysel f on this.

M5. VEI NER: Vel l, wthout harping too
long on it, we're in 2006 now, and we project these
doses using performance assessnment. So |let us just
suppose that we have a realization in perfornance
assessnment, one or nore realizations, perhaps not a
very likely one, but nonethel ess that where the public
dose Iimt of .25 mllisievert would be exceeded.
Woul d you, just for your personal estimate, would you
then say, "Ckay. This is an unacceptable site," or
woul d you say, "Well, we can consider a | arger dose"?

How woul d you handl e that situation?

DR. TENFORDE: Well, you might then be in
a situation where you have to |ook at severa
alternatives. One is under 40 CFR 197, there's a very
carefully prescribed area in terns of nunbers of acres
that are the controlled site. You may have to rel ax
that, go down to Lat hrop Pond or whatever, and you nay
al so then have to put some very rigorous neasures in

pl ace to handl e contam nated groundwater.
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You know, there are a | ot of exanples of
that. The mning industry has had to deal with that
for vyears. The so-called Berkeley mnes up in
Mont ana, you know, they were mneral nmines that they
flooded with water and tried to recover mneral s and,
you know, heavily contam nated a | ot of water supply
around there, and now they are using el ectrocheni cal
techni ques to recover all of those things.

So, you know, there may be ways of
i ntroduci ng cauti onary nmeasures to mai ntain hi gh water
gquality over a long period of tinme. O course, these
will be built and used in generations far beyond us,
you know, but | nean, they're not inconceivable. |
nmean the public is always going to try to protect
itself inm view, and if there is sone gui dance that
this should be the plan, then |I think you could use
it.

And if you run all of the scenarios and
you decide that these neasures, these cautionary
nmeasures sinply are not enough, then | think what's
needed is this coll ective governnent-public process to
deci de what is acceptable. And you know, you have to
put hard nunbers on the table. You can |ook at this
and it's, you know, five tines ten to the mnus five

per mllisievert annual risk. You can multiply that
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out for, say, a 70-year lifetime, and you cone up with
about a percent lifetime risk.

WIIl the public accept that? | don't
know.

And so | guess ny answer as best |
understand it, which is an evol ving process for ne, is
twofold. One is that you can build cautionary steps
into the regulations that would dimnish public
exposure certainly. The other would be thenif you're
going to still exceed what you m ght expect to be the
consensus guidance limt, say, 25 mllirem then
engage this collective group from public, state,
federal regulators, and you know, try to reach sone
agreed upon internedi ate position that peopl e can buy
i nto.

| don't know how else to do it. | nean,
EPA has done this. They've done this very nicely with
some of the deconm ssi oned nucl ear sites. Wst Valley
is a wonderful exanple where the public and other
st akehol ders were engaged in deciding on what the
cl ean-up targets are.

So, you know, | think the public will be
open to the idea. In fact, they welconme the
opportunity to participate.

CHAlI RMAN RYAN: Ruth, in the interest of
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time, I"'mgoing to ask that we defer any additiona

guestion to the round table portion of our neeting.

W have two other speakers, and | want to give them
their due tine.

So I'm told that | think | said Dr.
Kessl er would be here this norning, but Dr. Kessler
| ooks an awful lot |like Dr. Kozak. So Dr. Matt Kozak
wi |l be standing here hinself.

Now, please, take it away.

And, again, to be mndful of time, we're
schedul ed to take a short break in about an hour. So
t hat means you have about half of that or so to give
your presentation, and | think we'll go into the break
as necessary.

So fire away.

MR, KQOZAK: Yes, today you'll have to
imagine nme a little taller, a little thinner, and a
little grayer and with a beard.

MR. HINZE: Did you just describe Mtt?

(Laughter.)

MR KOZAK: No, he's alittle shorter, but
he's got a beard, too, and he's | ess gray.

| amgoing to try to focus ny coments a
little bit on primarily the future clinmate issues,

whi ch are the i ssues that cone out of the EPA standard
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that nore directly bear on Part 63. So |I'mnot going
to be tal king about the nore general EPA issues as
we' ve just heard.

| feel a little bit conpelled after the
| ast discussion just to put in nmy personal viewpoint,
and | think that the report that we put out |ast year
we laid out sonme of the waste managenent kind of
argurments, | think. Dr. Tenforde put out sone nice
radi ati on protection argunments about what the 3.5
mllisieverts mean, but when you start to |ook at
stylization as you go into the future and things like
t hat .

There are sone | ogi cal argunents that | ead
youtoit. | don't think it's quite in as much of an
outlier as his opinion holds it to be.

| would like to acknow edge that |'m
pretty much pl agi ari zi ng ot her people's work. You saw
Prof essor Huber | think it was your |ast neeting out
i n Vegas, and so you see the type of quality and depth
of the work that he's been doing that |ead to sone of
the conclusions that really that 1'Il be presenting
today and the inplications for the rule and for TSPA

The ot her person that has been a long tine
contributor to the EPA programis Stuart Childs, Dr.

Stuart Childs from Kennedy-Jenks, and he is our net
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infiltration contributor, and of course, this is
supported by John Kessler.

So what | want to address is this issue of
what are the long-termclinmate states that ought to be
considered in the rule and what we need to consider
for nodeling. | also would like to comrent on the

proposed NRC i nterpretation of the EPA guidance. So

tothe extent that | need to, I'lIl dabble alittle bit
in the EPA, but I'lIl try to stick with NRC issues
t oday.

| also want to just point you, give you
some finger posts in the direction of sone other
things that we're doing on igneous intrusion out to a
mllion years. That new work that we've done on
neptunium solubility, which has some obvious
i mplications toward peak dose and putting all of that
into some updated analyses that we've done for a
mllion year TSPAs.

So we're starting to try to look at --
someone brought up this norning about the NRC and how
they go through their risk informed decision making
out past a mllion years. W've started to try to
dabble into this to look at what sone of the key
t hi ngs are out past 10, 000.

The draft EPA gui dance for the conpliance
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assessnment isto fix the climate state to avoi d havi ng
tojustify details of the changes inthe clinate state
in the long term

W agree that this is an appropriate and
practical approach to addressi ng the NAS gui dance and,
again, we have the report out in which we had tal ked
about that as a concept for dealing with some of these
uncertainties.

EPA proposed that the long-term climte
state should be fixed at twice the present day
precipitationreflecting sone type of rough concept of
a |l ong-term aver age.

The assunption that was talked about a
little bit earlier today is that the assunption here
is that the past is a mrror to the future, that past
climate record can be used to drive how things are
going to evolve into the future.

And t he question we asked ourselves is: is
this a reasonable and practical interpretation. And
our concl usion based |l argely on sonme of the work that
Pr of essor Huber presented to you last tine is that the
future climate will be different than the past, and
that , therefore, the past does not forman accurate
reflection of what the future will [ook Iike.

| f we set aside greenhouse gas influence
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for a monment, which are, as you know, fromreadi ng t he
newspapers tend to be relatively controversial,
orbital mechanics are not, and so if we take nodels
based solely on the insulation variations and just
| ook at orbital mechanics and what the future climte
may | ook |ike based on orbital mechanics, we have a
fair amount of uncertainty on whether or not there's
going to be glaciation over a considerabl e period of
time into the future, past 10,000 years, probably.

The earliest in just personal discussions
wi th Professor Huber, he had nentioned sonething on
the order of 40,000 m ght be the first tinme that we
m ght see our next gl aciation purely based on orbital
nmechani cs. That's assuming no greenhouse gas
em ssi ons.

The range of forecast val ues at this stage
i ncl udes everything fromgl aciation to non-gl aci ati on
over a considerable period of tinme into the future,
and | think these quotes here are probably related to
about a 10,000 year tinme franme, but actually |I'm not
sure since |'mplagiarizing other people' s work.

| f we t hen put greenhouse gas em ssi ons on
top of that, we have to consider the | ong at nospheric
hal f-1ife of greenhouse gas, carbon in the at nosphere.

So once it gets into the atnosphere it takes a |ong
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time to get back out.

The gl obal climte change node
conclusions from anthropogenic carbon that we are
| ooking at is -- the way he works this out as you saw
previously is he takes a variety of scenarios,
assunptions about what people may do in terns of
produci ng ant hropogeni ¢ carbon going into the future,
and if you assunme one thing, you get one future
clinmate state history or at l|east a distribution of
histories since it's a probabilistic calculation. |If
you assune a |larger rel ease you get a different suite
pretty nmuch |like we do TSPAs.

You meke an assunpti on about some forcing
function and carry it forward into the future and get
a distribution of results.

Some of the interesting ones to point out,
one of the sort of a md-range val ue for assunptions
about greenhouse gas em ssions i s the 1,000 gi gat on of
carbon by year 2100, and the nodels currently show
that that's going to delay the onset of the next
glaciation out to no the order of 100,000 years or
nor e.

Some of the higher assunptions that we
coul d nake about what people are going to do over the

next hundred years or so, 5,000 gigaton carbon, and
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there's no probability attached to these hunman
assunptions about what hunans are going to do with
ant hr opogeni ¢ carbon, by the way. So they're spun out
just as we do. We don't try to put a probabilities to
human behavi or. So they're spinning out these
di fferent scenari os.

Fi ve thousand gigaton carbon del ays the
onset of glaciation for at | east 500,000 years. So we
can concl ude fromthat that full glaciation conditions
inthe future are going to be shorter and weaker than
inthe past. Sone of the realizations and sone of the
scenari os show that they are not too rnuch different,
but they are still delayed conpared to the past just
because of orbital mechanics.

And so the predomnant interglacia
conditions going out into the future are likely to be
both warner and drier at Yucca Mountain, not
uni versally across the whole world, of course.

Here's an exanple of some cal cul ations.
This is for the 5 000 gigaton rel ease, and you'll see
t hat you have a cumul ative distribution function here
that ranges froma fairly |l owprobability potential if
you look at the axis on the bottom a fairly |ow
potential probability of there being sone nonsoon

condi ti ons.
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The majority of this is it was within an
interglacial kind of condition. This whole band in
here is a continuation of the interglacial out to
500, 000 years.

Here is an insulation threshold for
gl aci ati on and none of the realizations get there.

One of the interesting things about this,
if you accustoned to reading cunul ative distribution
functions is it's pretty nmuch uniform There's not
very much distinction, and so what is the best
anal ogue to choose within that is an interesting
guestion that conmes out of that.

There's a lot of uncertainty in this is
what that's sayi ng.

So to summari ze, the clinmate state and the
details of the transition are highly uncertain. They
will be difficult if we were to inpose a full clinate
change type of approach. They would be difficult to
defend in a licensing process. So we think that the
EPA solution is a good one to fix the climate which is
at sone steady state.

The EPA choice of the fixed climte
really doesn't reflect this current ener gi ng
understanding, and this isn't necessarily even a

criticism of EPA | f you ook at how rapidly this
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field is developing, if you look at literature from
five years ago, they are saying things that were quite
a bit different than what they are now This is
energing within the | ast couple of year even.

The doubl i ng of present day precipitation
implies that EPA believes that full glacia
conditions will occur frequently. They're using the
past as a mirror to the future. |If you factor in the
greenhouse gases, the full glacial conditions are not
nearly as likely and won't be as -- they will be a
fairly small proportion of the next mllion years.

And a | ot of those interglacials are going
to be dryer than the ones that we see in the current
day.

So given all of those uncertainties, our
conclusion is that it would probably be a better
foundation for the rule to go to present day climate.
W' ve got everything from present day or drier to
somet hi ng that coul d continue on al nost indefinitely.
In sone of the realizations we are out of the
gl acial/intergl aci al cycling. So that is a
reasonabl e possibility that we may not see anynore
gl aci al cycl es.

So full glacial maxi mumconditions will be

i nfrequent based on current understanding. A |arge
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fraction of the next mllion years is likely to be
simlar to the «current interglacial conditions.
Present day climte state is going to be nore
i mpl enent abl e. W can go out and we can neasure
things about the current clinmate and the current
infiltration and rainfall and so forth, which we can't

do when we start specul ati ng about what an average

over the next mllion years would be with glacial
cycling.

Now, I'Il conme back to that in a little
bit.

kay. So that's what we actually think
woul d be a better foundation, would be to use current
day climate, but right now, assumng that the EPA
standard goes forward as it stands, we're stuck with
their current assunptions on double precipitation.

So if you assune that there's double
precipitation, we would like to coment. Now, these
are comments nore directed toward the NRC. Taking the
EPA gui dance up to this point, what has NRC proposed?

They' ve proposed to speci fy net
infiltration values rather than the details of the
precipitation, and the specification ranges 13 to 64
mllinmeters per year, and that's founded on an

assunption of five to 20 percent of the precipitation
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bei ng converted into infiltration.

First of all, we're concerned with the
noti on of specifying actual values in the rule, not so
much froman i npl enentability standpoint, but because
our understanding of these things is going on, if
there is a general scientific consensus a few years
fromnow that we are out of the glacial cycling, then
we woul d have to go back and fix the rule. W'd have
to go back and change the nunmbers or it wouldn't
reflect current best understandi ng.

So there's a concern about actually
putting nunbers into the rule, but if you're going to
put nunbers intotherule, it's probably inplenentable
or it isinplenentable. I1t's a reasonable way to make
it inplenmentable as |ong as the nunbers nake sense.

And that's our second disagreenment, is
that we think that the specific range of net
infiltration that are in there are not well supported.

Okay. Do going back to net infiltration
estimates for Yucca Muntain based on present day
climate, we've got sone reviewof alot of work that's
been done over the years, and this is a synopsis of
work that's gone on within the EPRI team during that
sanme period, too, to take that work and interpret it

and to conme up with our own independent estinmates.
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Precipitation ranges are there. You can
see them Net infiltration ranges. The bottomline
toall of that is that the percentage of precipitation
is on the order of tw to 8.8, nine percent of
infiltration

If we ook at infiltration estimtes for
Yucca Mountain for the transition and gl aci al climates
we get this table, and I don't want to go through al
of them but one of the things that stands out here is
the NRC ones are consistently high. They have
particularly these nunbers that go up to 20 don't show
up anywhere el se in anybody el se's estimates.

So for this case where we're |ooking at
doubl e present day precipitation, the upper end of the
NRC proposed range doesn't, in our opinion, reflect
EPA' s long termclimate average gui dance. It reflects
full glacial maxi mum So we woul d be applying a full
gl acial maxi mumfor the entire tine period of the GSPA
or at least for the post 10,000 years. Sorry.

We believe, based on all of the other
estimates and our own independent estimate, that a
nore appropriate net infiltration as a percentage
of --net infiltration as a percentage of precipitation
is on the order of five to ten percent. So it's

considerably lower than what's currently in the
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proposed Part 63.

W're still looking at this. W're stil
| ooking at sone of the appropriate precipitation
range, but one of the things that 1'd like to bring
out is that the approach that | nmentioned earlier, the
use of the current present day climte fixes sone of
t hese probl ens.

| f we use current day clinmate as the basis
for the rule, if we can get EPA to take current day
climate as the basis for the rule, NRC wouldn't be
obligated to specify actual nunbers in Part 63. They
could just say wuse a range based on current
under standi ng of current infiltration values at Yucca
Mountain, and it woul d be able to evol ve as scientific
under st andi ng of Yucca Mount ai n evol ved or as new dat a
were coll ected or what have you

But as it stands now, if new information
is collected and it's at odds with Part 63, then you
either have a conpliance case based on conflicting
information or you have to change the rule, and we
don't want to go through anynore rule changes if we
don't have to, |'msure.

Okay. So those are our recommendations
based on the climte and on the infiltration work.

l"d like to just, again, put some sign posts up to
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where you can find sone of our other recent work
W' ve done quite a bit over the |ast few nonths, and
there's nore that's coming out over the next few
nont hs.

W' ve done work on the igneous intrusion.
W had talked last year | guess it was about the
extrusive scenario. W've got a conpanion report on
the intrusive case that I'lIl talk a little bit about
t oday, but just to give you the highlight and to point
you in the direction where you can get the full
report.

W' ve gone through a najor update to our
TSPA nodel for the nomi nal case, really trying to | ook
at sonme of these issues out past 10,000 years. W've
got a new neptunium solubility report that we've
i mbedded i nto our new TSPA cal cul ati ons. W went back
and we updated the geosphere nodel. It was severa
years out of date, and so we went back and really
| ooked at it, and one of the big inpacts that we found
was updating our Kds for thorium in particular, was
a bad actor in our TSAP, and the EBS degradation
nodel . W' ve got a new EBS degradati on nodel that we
believe is a bit nore realistic.

One of the things that we've tried to do

very much over the last few years is to reflect a
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reasonabl e expectation phil osophy. There's an error
onthis slide, and it actually reflects the conundrum
that we find ourselves in frequently, that as
performance assessors, we always fall back into a
reasonabl e assurance node of thinking. Wen we're
faced wth an uncertainty, we end up being
conservative and we keep on trying to fight that even
internally to nake sure that we're trying to cone up
with a reasonabl e expectati on approach, and you can
see that even when I' mputting together slides, |I fal
back on that.

kay. So the neptunium solubility
estimates, this is based -- this is actually a work of
-- predom nantly the work of Professor Langmre from
Col orado School of M nes who many of you probably know
quite well.

There is a report conpleted. The Wb site
that you can get a PDF copy are there, but the bottom
line is that the neptunium solubilities are --
reasonabl e expect ati on val ues for nept uni um
solubilities are orders of nmagnitude | ower than what
DCE is using in TSPA My personal feeling is that
they' re probably looking to mnimze their |icensing
risk by using conservative values, but it ends up

having a very nmjor inpact on the post 10,000 year
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eval uati ons.

W have this wupdated EBS degradation
nodel, and | don't want to go into this too nuch,
based on work by Dr. Fraser King, who's a consultant
out of Canada with a | ot of years of waste managenent
experience, and it's | ooking at corrosion of C22 and
corrosion of the titaniumdrip shields.

And in contrast to what TimMCartin said
earlier this norning, our waste packages don't fail
The waste packages we find based on the corrosion

science that goes into our nodels, that the waste

packages are lasting quite well. You have to count
the zeroes out here. | can see Allen | eaning forward.
This is a mllion years out here.

VI CE CHAI RMAN CROFF: Commas, you can at
| east give us conmas.

MR, KQOZAK: Yeah, this is actually a
mllion years here. So we still have some of our
wast e packages surviving well past a mllion years.

CHAI RVAN RYAN: you need to get Kessler
make that a slide.

(Laughter.)

MR KOZAK: Qur revised base case TSPA,
again, the details of the values and the curves are

not necessarily that inportant, but one of the things
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that is inportant now, wth the |ower neptunium
solubility, it's no longer the key radi onuclide and
t he decay products are no | onger the key.

The iodine and technetium conme up being
t he worst actors out at the peak dose out at a mllion
years.

So obviously this issue of what the
appropriate neptuniumsolubility is a very inportant
t hi ng, and dependi ng on t he techni cal basis you choose
for your neptunium solubility, you can get these
orders  of magni tude difference, and actually
ultimately what it means is that it's going affect
whi ch of your radionuclides are key, and since they
are rel eased by di fferent nechanisns, it's going to be
very risk -- it's a very inportant feature for being
ri sk informed.

And we're identifying conservatismin the
EBS degradati on nodel, and we're continuing to carry
t hat forward.

The igneous intrusion nodel, here again,
there is information on where you can get the ful
report on all of the details. Both fromthe EPRI team
and ot her presenters that you' ve had in front of you,
you've heard this idea that the eruptions are a nuch

| oner tenperature, nuch higher viscosity, and much
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| oner energy than what has been assuned in the past
TSPAs by both DOE and NRC.

And so when you take that into account,
there is relatively limted mgma entry into the
drifts, taking into account the cooling of gases as
t hey nove away fromthat magma front as it goes into
the drift.

There's arelatively little inpact on the
nunber of waste packages that will fail. | don't want
to get into the details of this, too much, but the
bottomline is that based on that type of conceptual
nodel of the eruption, that there are additional waste
package failures, but when you weight them by the
probability, the overall scenario becones relatively
uni nportant conpared to the nom nal case.

So to sunmarize, best long-term climte
state to use in our opinion is the present day. W
have data for it. It frees up NRC to not actually
specify values in the rule that can cause themi ssues
|ater on, but if we continue to go forward with the
currently proposed EPA rule, we think that the net
infiltration range is a bit high based on what
everybody else's estinates seem to be, and the
reasonabl e -- again, nmaking the sane m stake again --

reasonabl e expectation approach to nodeling and the
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recent insights that it provides us, that the i gneous
intrusion does not contribute significantly to the
performance of the repository, and our |atest TSPAs
for the nom nal case are showing below.1 nmilliremper
year.

And that's all that | had for you.

CHAI RMVAN RYAN: thanks. W appreciate,
and | guess I|'ll take the other topics that you
brought up in addition to the EPA standards as you're
vol unteering for new presentations.

MR, KOZAK:  Sure.

CHAI RVAN RYAN: Great. Rather than take
guestions now. I'd like to ask our | ast speaker of the
aft ernoon.

VI CE CHAI RVAN CROFF: We don't have his
slides. | have a clarification on one of them

CHAI RVAN RYAN: Let's take it at the end
because I want to nake sure we have plenty of time for
our speaker if you don't m nd.

MR. KQZAK: Sir, you didn't have copi es of

VI CE CHAI RVAN CROFF:  Yes. |'msorry. |
do.
MR KOZAK:  Oh.

CHAI RVAN RYAN: We'll take it up after the
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next speaker. So we can cover questions then if
that's all right.

|'d like to ask M. Martin Mal sch to cone
on up and rmake his presentation, and then we' Il handl e
guestions afterwards. I just want to nake sure we
have plenty of time for all speakers before we reach
t he endi ng for the day.

MR. KOZAK: Do you want this?

CHAI RVAN RYAN: Wl conme, M. Ml sch.

MR. MALSCH: | thank you very nuch for
havi ng ne.

(Pause in proceedings for fire alarm)

CHAI RVAN RYAN: |'mgoi ng to suggest that
we maybe say "fire alarmwent off."

(Wher eupon, the foregoing matter went off

the record at 3:03 p.m and went back on

the record at 3:06 p.m)

CHAI RVAN RYAN: We're back on the record
now. M. Ml sch, thank you very much

MR. MALSCH: | was going to say | hadn't
pl anned on nmaki ng any incendiary comments --

( LAUGHTER. )

MR. MALSCH. -- but now that you're al
prepared, maybe | should go forward.

CHAl RMAN RYAN: It's a hard act to fol |l ow
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MR. MALSCH. Thank you very much. M/ nane

is Marty Ml sch. I'm with the law firm of Egan,
Fitzpatrick, Ml sch & Cynkar, who represent the state
of Nevada on Yucca Mountain matters.

W are still working on our NRC and EPA
comments, so what | can tell you today is still very
prelimnary. In fact, we are only in the prelimnary
stages of working on our NRC comments and we are, as
| speak, working on our comments to the EPA

Let nme begin with, t hough, some
prelimnary conments about what we think so far about
the EPA standards and then ['Il follow with a few
comment s about the NRC standards.

From what we've seen so far on the EPA
standards, they appear to suffer from at |east nine
utterly fatal defects. First of all, they appear to
be scientifically unfounded. To the extent that they
are prem sed upon the belief that there are dramatic
increases in their conservatisms or uncertainties
after 10,000 years, we believe, that premse is
unf ounded. As near as we can tell, the mjor
uncertainty is not based upon the analysis done to
date, not in the magnitude of the cal cul ated peak
dose, which is what you would need to see to justify

an increase in the magnitude of the standard, but
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rather the major uncertainty is in when the peak dose
woul d occur, which (a) illustrates the wi sdom of the
Nat i onal Acadeny of recomrendations that the standard
be focused on the peak dose whenever it occurs, and
(b) illustrates the arbitrary nature of any standard
that increases in a step-wide fashion at any
particular tinme.

Two, we think it's contradicted by the
Coen Report itself, which we think does not support
the EPA's conclusions about uncertainties or
conservati sm

Three, it's conpletely illogical. After
prem sing the selection of 350 millirem on various
uncertainties, nost not abl y climte change
uncertainties after 10,000 years and uncertainties in
speci fying so-called BEPPS after 10,000 years, EPA
t hen proceeds to undercut the very basis for its own
recommendation by specifying climate states and
speci fying BEPPS. So the rule is internally
i nconsi stent.

Fourth, it's inconsistent with established
NRC and EPA policies with no rational explanation, is
i nconsi stent with prior treatnments of the rel evance of
background i n establishing acceptabl e | evel s of risk.

It is inconsistent with prior EPA statenents about

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

177

strict i nt ergener ati onal equity, and it is
i nconsistent with prior EPA statenents and treatnment
of uncertainty. Inall prior |ocations in which we've
been able to exam ne, uncertainty had led to either
the use of envel oping assunptions or to the use of
nore stringent standards, not in the use of |ess
stringent standards.

Fifth, the standard appears to be in
violation of international |[|aw There is an
international convention to which 30 or nore
countries, including the U S., have subscribed. That
convention adopts a rather strict principle of
i ntergenerational equity which this EPArule rejects.

Sixth, it's beyond EPA standards -- EPA' s
authority to set standards in two respects. First, it
is an unnecessary and unlawful intrusion into NRC s
licensing function and, two, to the extent that we can
tell, it is actually not a health-based standard,
which it is supposed to be.

Next, it is contrary to well-established
principles of ethics and norality, that at this point,
bot h NRC and EPA have espoused. This is an especially
interesting topic for us, and we have actual | y engaged
the services of a nationally recognized ethical

scholar to conment upon the EPA rule and, while her
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report is still in the various stages of preparation,
she has provided us wth sone very interesting
i nsights on how EPI SI' S vi ew i nt ergenerational equity.

There is apparently a point of view anong
some in the ethical comunity that would say that
since we cannot possibly inmagine what future hunman
bei ngs or future generations would be like, that it
foll ows therefore that we have no ethical duty to this
and future generations. Wiile that is a view which
some espouse, it is, if you think about it, contrary
to the NES recommendati on and contrary to the concept
that we should have a standard to focus upon those
whenever it occurs because, after all, if after a
certain point, we know unknown duty to a future
generation, at that point, there should be no
st andar d.

However, once you accept that there is a
-- sone principle of duty, sone duty that we do owe to
future generations, know ng, as Edward supposed, as
near as we can tell, that one's duty to a --

(FI RE ALARM DRI LL.)

MR. MALSCH. No one who believes that they
do owe a duty to future generations has ever supposed
that the nature of that duty depends upon one's

bi rt hday. One's birthday has never been considered to
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be a rel evant factor.

Now, sone peopl e t hi nk when the trade of f,
the public health and safety needs of the current
generation, as agai nst social econom c needs of other
generations, and peopl e have al so wondered about the
ethical dilenmma that is posed if you -- if we have a
situation where we are trading off between a health
and safety interest of a future generation and the
heal th and safety i nterests of the current generation,
t hat situation poses a cl assical ethical dilema. The
difficulty we have, assumng we assune that that
dilemma i s posed by establishing standards for Yucca
Mountain, the problem with the rule making is EPA
hasn't identified what the trade-off is. It's not
possible to conment intelligently about a trade-off
unl ess we know what the trade-off is. On the future
generation side, you know the trade-off 1is an
increnented risk beyond -- above and beyond what we
woul d consi der ourselves acceptabl e today. But we
don't know what the benefit or risk is to the current
generation that we're trading off. EPA doesn't
identify it in the rule.

One has the suspicion that we're tal king
about the risk associated with no Yucca Muntain, but

if that were the case, the world would be conpletely
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circular. If it's not another Yucca Muntain, then
EPA has not identified what the trade-off is and it's
i npossi ble to coment intelligently upon any kind of
a trade-off. The rule nmaking beconmes conpletely
def ecti ve.

Another fascinating thing, which is
di scussed in the EPA rul e making, is the concept of a
rolling presence in which each generation sort of
engages in the kind of reevaluation of its ethica
principles and duties to future generations. That was
an especially interesting thing for the EPAto suggest
because al ong wi t h t hat suggesti on conmes, necessarily,
the institutional nechanisnms to acconplish such a
trade-of f. EPA's rule does not postulate the
exi stence of any such nechanism and, in any event,
you' d probably just see howit would be rel evant once
the repository is closed and we are nore or |ess
committed to whatever consequences there will be.

Lastly, -- well, next to lastly, is
contrary to the recomrendations of the National
Acadeny of Sciences. This is nost particularly
obvi ous when we see that the EPA has recomrended use
of the nedian as a nmeasure for conpliance and the NES
specifically recomrended use of the neans.

And finally, | think we can see that the
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rule is in danger of conplete collapse when it is
actually applied. Wat will happen, for exanple, if
when the rule is applied, it turns out that the total
system performance assessnent upon which the LA
relied, or wupon which the Commission relies for
licensing, contains none of the wuncertainties or
conservatisns on which the EPA relies.

In an early neeting with EPA, we warned
EPA about the dangers of establishing a rule that was
prem sed upon a particul ar snapshot of the DOE Feder al
Assi stance Performance Assessnment as it existed at
that point in time and pointed out to themthat if in
licensing the PSGA is in any respect different, then
the basis for the rule collapses. They seemto have
rej ected our advice.

As a sort of aside, it seens to ne, just
speaki ng personally here, that it's a sad day for
nucl ear power when a federal Agency actually believes
that the price for nucl ear power is a di m ni shed duty,
ethical duty of the future generations, and | would
guestion whet her Yucca Mountain is really worth that
pri ce.

From Nevada' s perspective, therule is so
over the top that it illustrates the extreme and

unprecedented neasures the proponents of Yucca are
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prepared to go to, thus, to a dooned project.

W would predict that when all the
comments are in, the EPA proposal will |ook |ike New
Oleans after Katrina. The EPA and the real noving
force behind the real DCE will | ook even worse than
FEMA.

Al t hough EPA is here to have pl ayed sone,
as yet undefined, role --

(FI RE ALARM DRI LL CONTI NUES. )

MR. MALSCH: Al t hough NRC appears to have
pl ayed sone undefined rule in developing the EPA
proposal, and NRRC has actually not, in the past,
shied from publicly criticizing EPA rule-nmaking
proposal s, the staff appears to be in a node whereby
the theory seens to be if you can't say anyt hi ng good
about the EPA rules, don't say anything about it at
all .

In any event, with this premse in mnd,
t hough, let me proceed to make a few coments about
the NRC rule. As | said, we're just now working on
the EPA comments. W do have a few prelimnary
observations or really, | guess, what | should say is
a few sort of prelimnary questions.

The first question | would ask about the

NRC rule is, has the Conm ssion failed to inplenent an
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i nportant EPA recommendati on? EPA stated in its
proposal that, "NRC has the authority to consi der not
only the magnitude of the peak, but also the timng
and overall trends of those projections as it
eval uates the license application.” Were is this in
the NRC rules? One has the inpression that NRC will
find post-closure perfornmance accept abl e based sol el y
on whet her the peak dose neets the EPA standards. O
isit NRC s opinion that the EPArule is a necessary,
but not sufficient, basis for dose closure safety?

| heard Dr. Kotra speak earlier about how
t hey m ght be exam ning not only the nedian, but al so
the neans. This suggests that it is NRC s view that
t he EPA standard i s, i ndeed, a necessary condition for
licensing, but not a sufficient condition for
I i censing. If that's the case, | think the rule
shoul d say so specifically.

Second, why is NRC proposing to specify
climate states specification and i nvocation rates in
its rule and thereby preclude these things frombeing
guestioned in the staff review or |icensing hearing?

Now, true, EPA says in its proposal that
NRC shal | specify in regulation the values to be used
to represent climate states, clinmate change, such as

tenperature, precipitation, or infiltration rates.
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But why isn't this a clear intrusion of NRCs
licensing function? In the past -- and | can gi ve you
exanples of this -- in the past, NRC has objected
strenuously to EPA proposal s of this sort that intrude
upon NRC s licensing inplenentation function. Why
isn't NRC objecting here? After all, an EPA direction
to NRCto doaruleis not itself arule. This is not
a standard that's being inplemented. This is sinply
a bare instruction. Soit's not the sort of thing NRC
is obligated to inplenent.

| t also blurs the classic |egal
distinction between what is appropriate for rule
maki ng which is generalized findings of fact that are
not cite-specific and un-use of policy as opposed to
findings of adjudicatory facts. The sort of things
that are typically appropriate only for individua
| i censi ng cases.

Why aren't these things appropriate for
the licensing views and |icensing cases? Wy are we
speci fying not that rule?

Qur experts are telling us prelimnarily
t hat using, for exanple, steady, safe precipitationis
not appropriate, that doing so nay nask inportant
affects that vary year to year, and that nay

underestimate infiltration and clear estinmates in
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infiltration are highly uncertain, that the nodels may
be i nadequate, that the nodel s have been criticizedin
the past by NRC s own experts, that sonme of the data
may have been overl ooked, that future climte states
may affect changes in soils and vegetation and may
need to be consi dered.

(FI RE ALARM DRI LL ENDED. )

MR. MALSCH: And that there may be no
basis to limt the effects of climte change to
increase flow to the repository.

Now our final views wll be in our
comments, but this raises avery fundanental question,
like | think was al so rai sed by the EPRI conments. |Is
the state of know edge of future climte states,
infiltration rates, and the |ike so conplete, and the
results so conclusive that they nust be elimnated
fromany further reviewand |icensing years before t he
license application is even filed? VWhat if the
results of new studi es undertaken in the aftermath of
the US/ DS scandal, show the NRC is wong or that EPA
is wong?

We know that NRC and DCE cal cul ations so
far did not include the effects of gl obal warm ng and
that nodels are being developed in Europe and

el sewhere that coul d be used to project the effects of
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gl obal warm ng in the southwestern United States. Wy
not wait?

In one, EPA has suggested -- EPR has
suggested, for exanple, that there is an energing
understanding in this field and that, for exanple,
infiltration rates rmay not be suitable for
specification by rule-making because they would
preclude consideration of the results of energing
sci ence.

Why are EPA and NRC so afraid to consi der
these things in licensing? Wy are they insisting
that now, at a very prelimnary stage, that it is
specified by rule?

Interns of intrusion onthe NRCIicensing
process, how far wll this EPA incursion in the
licensing process go? Wuld NRC have to conply with
an EPArule tied in to abolish all QA requirenents or
i mposi ng t he draconi an new QA requi renents? Wul d NRC
have to conply with an EPA direction to forget about
nat ural anal ogue? Wuld NRC have to conply with an
EPA direction to assune that all the contents of waste
packages are rel eased i nmedi ately when the first drop
of water penetrates the cladding? And howis it EPA s
role to tell us now, definitely, after only a few

month's effort and no peer review whatsoever, the
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DCE' s performance assessnent for the pre-10,000 year
period is sufficient scientifically for projecting
performance after 10,000 years?

Besi des, you and your staff have
undoubtedly talked to some of the very pleasant EPA
peopl e who have al ways been very aware of this rule.
Did you get any sense of confidence that they knew
enough about the CDSA to be nmaking definitive
judgnments of this sort? Are you aware, for exanple
that EPA originally proposed, quite sensibly, that in
some dept h m ght nmani fest t hensel ves only after 10, 000
years, that the NRC should have broad discretion to
include additional steps in the post-10,000 year
performance assessnent period if they would
significantly increase peak dose. This matches
exactly NRC s proper role in inplenenting an EPA dose
st andar d. However, OMB apparently made EPA del ete
this fromthe final proposal. O course, OVB doesn't
know anything at all about high-Ievel perfornmance
assessments, so one can imagine the source of this
recommendation i s probably DOE. Wo knows what NRC s
role was in all of this, but it basically illustrates
t he dangers of intruding on NRC s |icensing function
and specifying things by rule when really it is

premature to do so.
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Finally, one last conment about the EPA
rule. What on earth is the intended effect of EPA' s
proposed 10(c) FAR 66.114(b)? This says that the
post - 10, 000 year performance assessnent nust be based
upon performance assessnent specified in Paragraph
(a), which is the pre-10,000 year perfornmance
assessment. And we already see in a separate
provi sion of the NRCrule provisions that limt post-
10, 000 year performance assessnent steps that specify
how i ndi genous and stein and seismc vents are to be
Consi dered, to specify how clinmate change is to be
consi dered and specify that general corrosion to be
considered. Wsat additional limtations does 66.114
(b) inpose? W have no idea and we can't tell.

In the end, we hope that in the fina
analysis, NRC will decline the EPA's invitation to
pre-judge technical issues that are nore appropriately
a part of the NRC |icensing process and reassert its
role to judge the adequacy of the DCE sole system
per f ormance assessmnent .

That pretty much concl udes what | have to

say here today. |'mhappy to answer any questions you
have, although |[|'ve indicated these are very
prelimnary coments, we're still working on the EPA

comments, and we're just beginning to work on our NRC
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comment s.

Thank you.

CHAI RVAN RYAN: Thank vyou. | guess
per haps we ought to get them back up and we'll take

any questions for our last two speakers as they cone
up. We'Il start with any questions for M. Ml sch?

(NO RESPONSE. )

CHAI RVAN RYAN: ['Ill get to you. Ruth?

M5. VEI NER: This is a hypothetical
guestion, and |I'm always nervous asking |awers
guesti ons.

MR. MALSCH. Ch, | awers | ove hypot heti cal
guestions. W may not just answer them though.

M5. VEEINER: Coul d anybody have cone up
with a rule that you woul d have approved of ?

MR MALSCH: Yes, we proposed one. e
proposed sinply extending the 15 m|liremstandard out
to --

M5. VEI NER: So if EPA had sinply done
nothing else, extend no direction to NRC, to just
extend to the 15 nillirem per year dose out to
infinity or a mllion years or whatever, you would
have said "great, we approve of it?"

MR. MALSCH W actually told EPA that in

our neetings before they published the proposed rule.
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MS. VEI NER:. Thanks.

MR.  MALSCH: W thought that was the
si npl est, nost strai ghtforward application of the core
deci si ons and NAS recommendat i ons.

M5. VEEINER: Well, it's nice to know you
di d have sonmething in the line.

CHAI RVAN RYAN: None fromAlan. Bill?

MR. HI NZE: Briefly. The state of Nevada
has no problem with having essentially a time of
conpliance of one mllion years, wthout assurance
that that reaches a peak dose?

MR. MALSCH: Well, we were just assum ng

that a mllion years approxinated the geologic
stability. | don't think we've |ooked any further
intoit. | think we just nade that assunption so far.

MR. H NZE: So essentially, you fabricated
the concern regarding the peak dose and as |ong as
it's a mllion years, that's fine with you, despite
the fact that this is not what the National Acadeny
Commi ttee said, stated?

MR. MALSCH \Well, they sai d peak dose, we
were in a period of geologic stability and there was
an asi de that said that appeared to be on the order of
a mllion years. Frankly, we've not actually

eval uat ed whet her that was a valid assunption or not.
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W just assuned it was true.

MR. H NZE: Thank you.

CHAI RVAN RYAN: M chael Lee, do you have
a question?

MR. LEE: It's just nore a point of
clarification. The Conmttee was not involved in the
OMB revi ew process and EPA declined an opportunity to
speak to the Comrittee publicly or privately, for that
matter. So, we're --

CHAI RVAN RYAN: W' re readi ng t he Federal
Regi st er.

MR MALSCH: Yeah. Just also for
clarification, my remarks about what OWB did are
avai l able in the EPA docket because the EPA docket
i ncl udes what is apparently the OVB nar k-up of the EPA
proposed rul e, and that mark-up shows the del etion of

the invitation to NRC to specify additional steps.

CHAI RVAN  RYAN: Thank vyou for that
reference. That will be hel pful.

Agai n, | apologize for the fire alarm |
know it's not something | can control, but |

appreci ate your patience and everybody's attention to
your comments.
Just inclosing, 1'd like to nention that

we heard this norning that we're going to have a
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followup briefing fromNRC staff in Decenber, and |
think we'll be working on perhaps other follow up
bri efings and woul d wel cone any further conments you
m ght have. As you finalize your comrents, we wel corme
you back to provide those to the Comrittee in a nore
formal forum if you |like.

MR. MALSCH:. Yeah, I'd --

CHAI RVAN  RYAN: At the Decenber or a
future neeting that's appropriate.

MR. MALSCH. Yeah. |'msure we'd be happy
to do that. As | said, we've not just assenbl ed our
comments based upon what a bunch of [awers think
about the rule in a room W've actually engaged
techni cal experts to comment on the technical aspects
of this.

CHAI RVAN RYAN: And, again, hopefully, we
won't have a fire alarmduring t hat next presentation.
But thank you very nuch for your patience and your
presentation today.

MR. MALSCH: Thank you.

CHAI RVAN RYAN: Are there any further
guestions for M. Ml sch?

(NO RESPONSE. )

CHAI RVAN RYAN:  And | wel cone you to stay

to add any ot her conmments.
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If not, are there any questions for Dr.
Kozak? Allen, you had a comrent?

MR. CROFF: | had -- well, a couple of
guestions. My clarification question, just to get it
on the record, Matt, it had to do with his Slide 16,
which is the wupdated engineering barrier system
degradati on nodel, and there was a | egend at the side
going with the curves with things |ike "DSW, " et
cetera. And | was wondering what those stood for.
And | guess -- do you want to run through thenf

DR. KOZAK: Yeah, if we could. Maybe just
briefly. They're individual conponents either of the
wast e package or of other elenents of the EBS. So,
yeah, "WP" is waste package. "DS" is drift shield.
The ones with "Ls" in them relate to I|ocalized

corrosion at thelid, soit's outer lid, mddlelid --

to be honest, I'd have to go back and | ook at the
report. |"m congenitally incapable of retaining
acronyns.

( LAUGHTER. )

MR. CROFF: And a second question of nmaybe
some nore substance, on the next slide, your TSB Base
Case goes off to a mllion years, but has not peaked
yet.

DR. KOZAK: And to a large extent, that is
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a function of the engineered barrier system W get
a lot of credit fromthe engineered barrier system

but in point of fact, all that does is shift things

out to later times. It doesn't change the peak very
much. |If you can spread it out over a | ong period of
time, but it -- it doesn't actually dothat. It -- we

get longevity, but we don't get a spreading of the
failures.

MR.  CROFF: It doesn't change the
magni t ude of the peak, just the timng of it?

DR KOZAK:  Yes.

MR. CROFF: When is the peak? It runs off
the end of the curve here.

DR KOZAK: We have run it out and it's
not too rmuch further out than a mllion years.

MR. CROFF: How about up?

DR, KOQZAK: It doesn't go up nuch higher
at all.

MR CROFF: So it doesn't reach down to
m nus one?

DR, KOZAK:  No.

MR. CROFF: Ckay.

CHAI RVAN RYAN: Again, | think -- thinking
ahead of that, sinply if we do get into nore detail ed

presentations on that, clearly we'll need to know
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where the peak is, both in terns of nagnitude and tine
to hel p understand the question a little bit.

Thank you.

Are there any other questions? Are you
all set, Alen?

MR, CROFF: Yes.

CHAI RVAN RYAN: Bill?

MR. HI NZE: Just a brief question. You
related the duration between -- the period of tine
bet ween gl acial cycles tothe intensity of the gl aci al
activity, if | understood you correctly, that because
of a long duration, is the sane factors would lead to
a lower intensity of the glacial activity. | was --
| am unawar e of any evidence for that.

DR, KOZAK: | don't think I was intending
to link them It was just a statement that because
t he overall -- because of the overall warm ng that if

the glacials do occur, that they are not deep. That

the -- ny understanding of it, and this is Professor
Huber's expertise, obviously, but that -- because the
overall insulationrate is higher, that then the depth
is not -- the intensity --

MR HI NZE: | think that he had an

argurment regarding that because during sone of the

war m ng peri ods, sone of the glacial cycles -- sone of
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t he cooling cycles have been extrene.

DR KOZAK:  Yes.

MR. HI NZE: Very rapid and quite extrene.
So | think we have to be a little careful about
extrapol ating the work that Matt has done too far into
intensities.

DR KQOZAK: Agr eed. He's seen those
slides. | didn't do these in the absence of him

CHAI RMAN RYAN:  Thanks. Jinf

MR. CLARKE: Just to clarify a matter.
When you say "net infiltration --

CHAI RVAN  RYAN: Use the mcrophone,
pl ease, Jim

VR. CLARKE: When you say "net
infiltration," that's what other people call "deep
percol ati on?" That's --

DR KOZAK: Yeah

MR CLARKE: -- the water that coul d reach
t he depository?

DR. KOZAK: Yeah. Yeah, that's right.

MR. CLARKE: And al so, on your igneous
event, damaged wast e packages are damaged i n t he sense
that they're potential sources due to subsurface, but
not to the atnosphere, is that right?

DR. KOZAK: That is correct because for
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themto be sources to the atnosphere, they have to be
in the conduit after the formation. The ones that --
| didn't gointo the detail, but we broke it down into
several zones. You have ones that are essentially --
wast e packages that are essentially enbedded in the
salt afterwards. So after things have cool ed back
down, they're enbedded in the salt. And then you
woul d have ones that may be partly contacted and then
if it doesn't flowall the way down to the end of the
drifts, you would have a third area that's only
contacted by hot gasses. And we have different
failure functions for each of those. The predom nant
failures are in the second zone. |In other words, the
ones that are enbedded, you have additional effects
that tend to preserve the waste package because you
have counter-pressure and things like that. But if
you have -- if you have the nagma flow ng down the
drift and it only reaches halfway down a waste
package, that's sort of a worst case, where you have
internal pressurization; you don't have the counter-
pressure on it and it can pop the lid a little bit.
But that's the type of failures that we'd be | ooking
for.

MR. CLARKE: |f | understand your results,

you're not predicting any release in the ash of
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radi onuclides, is that right?

DR KOZAK: For the extrusive case, that
is correct. Qur expectation case was that there would
be no releases. So this is -- these are ones that
woul d be outside of the conduit, but they may suffer
some damage because of the heat and chem cal effects.

MR MALSCH: M. Chairman, | wanted to --
| forgot to give you two references | thought you
m ght be interested in. For an official NRC position
about the proper role of EPA vis-a-vis NRC in the
waste area and for, in fact, a statenment of position
that resenbles alnost exactly the position of the
state of Nevada here today, let me refer you to two
docunents on the LSN and these are letters fromNRCto
EPA and Conmm ssion papers. One is -- |I'Il just give
you t he nunbers and you can have your staff | ook them
up. They are NRC000024461, that's NRC000024461, and
NRC000024406. The second one i s NRC000024406.

CHAI RVAN RYAN: kay. Thank you very
much.

M5. VEI NER This is for Mtt, who is
clearly busily witing something down. On your Slide
12, where you showed all the different net filtration
rates and precipitation rates. To what do you

attributethe fairly largerangeininfiltrationrates

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

199

that is predicted? |Is there sone general overall
thing or is it a different thing for each rate?

DR. KOZAK: | thinkit's adifferent thing
for each rate. They're all different. They're
di fferent studi es done by different nethods. Sone of
t hem are nodel i ng; sone of themare experinental. So
| think it's just --

M5. VEINER: |s there a way t hat you could
identify the experinmental ones or the nodeling ones?
s there atrend that you can, or are the experi nental
ones al ways bigger, smaller, whatever?

DR KOZAK: I'1'l  take that under
advi sement. This is still in progress, this work. |
can take that back to Stewart and see if he can do the
correl ation.

M5. VEINER: That woul d be very hel pful.
| tend to kind of understand experinental things nore
than just nodeling things and it would really be
interesting for us --

DR KOZAK: Yeah, sure.

M5. VEI NER: -- to see that. My ot her
guestion is kind of -- depends on a paper that | heard
just recently. Do your estimates of carbon dioxide
em ssions include emssions, the projections of

greatly increased CQO, em ssions, coal burning from
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India and China? Because | heard a paper just a
couple of days ago that |ooked at these enornous
i ncreases and coul d swanp anyt hing we do.

DR, KOZAK: |I'mnot sure. |'d have to go
back to Professor Huber and find out what the basis
are for the different values. He's part of -- he's
heavily involved in the IPCCs, so |I'm sure they're
involved with all those things. They're probably the
same peopl e publishing the reports, | would guess.

M5. VEINER:  Thank you.

CHAI RMVAN RYAN:  Again, thinking ahead a
bit to perhaps Decenber and beyond, as we get our arnmns
around sonme of the technical aspects of the proposed
standard and t he EPA standard both. Getting a handle
on risk significant issues, | think, is going to be a
task that we'll probably all have in front of us, and
us in particular, to think about what's inportant and
why in terns of risk. And that is the question of the
dose and its magnitude, the dose and its tenpora
| ocation because that has an inpact on what
radi onucl i des m ght contribute and so forth, and sone
of these issues that now you' ve tal ked about today of
infiltration rates and it's rightly commented on,
what's experinental and what's cal cul ated and what's

a nodel and what's not a nodel, and those kinds of
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things. And | think as we nove ahead, any insights
you can share on risk insights that are really in that
realm not a reasonable assurance, but reasonable
expectation of going and correcting itself, that's an
essential element of this discussion, | think, to
real ly get at what are reasonabl e expectati ons and why
and what is risk significant and why. And then sone
focus on, | guess, equally as inportant, what is not
risk significant and why. And then we can sort of
begin this process of sorting out this tinmeframe from
kind of the fourth to kind of the sixth years alittle
bit better. So |l just offer that comment to everybody
t hat as we t hi nk about presentations down the |ine and
what will be hel pful to us as we formul ate our advice
to the Conmmi ssion, that any insights you can bring
back with that in mnd woul d be hel pful. Dr. Huber's
climate work, for exanple, |I think he was asked this
guestion. | may not have it just right, about the
uncertainty in sone of his nodeling and he said, oh
t he nodels are very well known, as if they were fact,
true, you know. So the uncertainty aspect of those,
of course, | think we all accept the fact that a
global nulti thousands of years carbon nodel or
t enper at ure nodel probably has some uncertainty with
it.
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MR. HINZE: | think he al so went on to say
that the data wasn't that certain. The nodels m ght
have been, but the data wasn't.

CHAI RVAN RYAN: My own definition as a
nodel is often challenged by the quality of the worst
pi ece of data in it.

MR, H NZE:  Anmen.

CHAI RVAN  RYAN: Agai n, it's that
perspective of certainty and uncertainty that | think
we woul d ask that people do their best in addressing
infuture presentations because that will be a helpto
us.

Are there any ot her questions or coment s?
|"d invite our other speakers fromyour earlier, Dr.
Waller or Dr. Penfoyer, if you d have any other
comments you'd |like to make, please feel free to do
so.

John, you had a question?

MR. FLACK: Well, yeah. | think --

CHAI RVAN RYAN: And, again, if you'd just
hel p the Reporter and tell us who you are again.

MR FLACK: Sure. This is John Flack,
ACNW staff. Just to follow up on your comment about
-- question about what's risk significant. " m

| ooki ng at this chart on Page 16 about the degradation
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nodel and --

CHAI RVANY RYAN: This is fromDr. Kozak's
present ation?

MR,  FLACK: Yeah. And it says that
removi ng t hese conservatisns really has a substanti al
i npact on the tinme when these packages degrade and |
woul d then question what are these conservatisns

because t hey woul d certainly woul d be ri sk significant

because they're really affecting the calculi -- | nmean
just fromthat chart, it's -- it really cones across,
so maybe if -- | don't know if you could go through

t hose conservatisns that were renoved that nade these
packages | ast so much | onger?

DR, KOZAK: | will attenpt to, but |I'mnot
a corrosion expert.

CHAI RVAN RYAN: Rat her than do that at
this point, I would request that we ask you to take
t hat question back and that we have a presentation on
it very specifically because it is, as John's pointed
out, an eye-catcher and that's why | invited -- | took
all those as volunteering to conme back for nore
presentations so we can understand the details of
t hose i ssues.

DR, KOQZAK: Quite right. And the details

of those -- of the corrosion nodel are in our end of
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the year report, which is not in the list that you' ve
got in front of you now because it's not done yet.
CHAI RVAN RYAN: Ckay. Well, we'll --

DR. KOZAK: But it will be in the near

future.

CHAI RVAN RYAN: -- |l ook forward to that.
Ckay, great.

MR. H NZE: Could you give us a heads-up
on that?

DR. KQZAK: Absol utely.

MR HINZE: So the staff, you know, will
have it.

DR KOZAK:  Sure.

CHAI RMAN RYAN:. Latif, yes, please?

MR.  HANMDAN: | have a question for Tom
Tenforde. Thank you for your interpretation. | just
have one question. Wien did the NCRB or you

personal Iy give conments on the EPA proposed rule to
the EPA and, if not, why not? You seemto have very
good conments.

DR.  TENFORDE: well, thank you. [ m
encouraged to take a little tine to try to wite ny
t houghts down in a narrative formand I'lI|l do ny best
to do that on tine. | believe the deadline is a

coupl e of weeks down the road, isn't it? Wat is the
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-- well, we've got that from the package of
information, so I'll try to neet the deadline. Thank
you.

CHAI RMAN RYAN: |s there anything el se?

(NO RESPONSE. )

CHAI RVAN RYAN: Well, we'll take our 15-
m nut e break and reconvene at 4:00 p.m Again, thank
you all. W'IlIl see you in 15 m nutes.

(Wher eupon, the above-entitled matter went
off the record at 3:44 p.m and resuned at 4:08 p.m)

CHAI RVAN RYAN: At this point, Mke, we're
just going to do letter witing. Do we need to have
t he Reporter?

MR, SCOTT: No.

CHAI RVAN RYAN: W do not. So | guess
we'll end. We're not having any newinput. So we'll
end the official transcript at this point and we'll
nove on to letter witing.

(Wher eupon, the above-entitled natter was

concl uded.)

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




