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The Advi sory Comrittee net at 8:30a.m in
t he Audi toriumof the Nucl ear Regul at ory Conm ssi on,
Two White Flint North, 11545 Rockville Pike, Dr.
M chael T. Ryan, Chairman, presiding.
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PROCEEDI NGS

(8:36 a.m)

CHAI RVAN RYAN: It's five m nutes past our
starting tine, and unfortunately two of our panel
menbers nust be en route, M ke Boyd fromthe EPA and
Ed Bailey from the Conference of Radiation Control
ProgramDbDirectors. | think we're trying to hunt them
down now. So without further ado, 1'Il go ahead and
get started and read our opening statenent.

The nmeeting will cone to order. This is
the first day of the 154th neeting of the Advisory
Committee on Nucl ear Waste.

My nanme is M chael Ryan, Chairman of the
ACNW The ot her nmenbers of the committee present are
Ruth Weiner and Allen Croff.

Today the conmittee wi | | conduct a wor ki ng
group neeting focused on t he June 2004 r ecomrendat i ons
of the International Council on Radiation Protection.
Neil Colenman is the Designated Federal O ficial for
today's initial session.

The neeting 1is being conducted in
accordance wi th t he provi si ons of the Federal Advisory
Conmmi ttee Act.

W have received no requests for tine to

make oral statenents from menbers of the public
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regardi ng today's session. Shoul d anyone wi sh to
address the comm ttee, please make your w shes known
to one of the commttee staff.

It is requested that speakers use one of
the m crophones, identify thensel ves and speak with
sufficient clarity and volunme so that they can be
readi |y heard.

Before startingthe first session, | would
like to cover sonme brief itenms of current interest.
Dr. Richard Denning, Battelle-Colunbus, has been
appoi nted t he newest nenber of the Advisory Conmmttee
React or Safeguards. Dr. Denningis aninternationally
recogni zed expert in the field of risk analysis and
severe acci dent behavi or of nucl ear reactors. He has
been associated with advisory comrittees on reactor
and nonreactor nucl ear facility safety, includingthe
Departnent of Energy's Advisory Committee on Nucl ear
Facility Safety.

A 100 page report on the status of NRC s
deconm ssi oni ng programis avail abl e on the Agency's
el ectroni ¢ docunent system ADAMS. The access nunber
is ML0422500080. We'll make that number available to
anybody that needs it. "1l read it again now
M_0422500080.

Geophysi cal Research Letters has accept ed
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for publication a paper authored by M. Neil Col eman
and Drs. Bill H nze and Bruce Marsh, who are all
affiliated with the ACMN The title of the paper is
"Testing d ai ns About Vol canic D sruption at Potenti al
Geol ogi ¢ Repository at Yucca Mountain."

MR COLEMAN: Excuse me. That's Bruce
Marsh and Lee Abranson.

CHAI RVAN RYAN: Lee Abranson. | guess |
read that wong or it was typed in there. |'msorry.
Lee Abranson. Thank you.

The lead author, Neil Colenman. I
appreci ate the correction.

Qur opening day today is to again hear
commentary and thoughts on the Council on Radiation
Protection and Measurenent, | CRP, June 2004
recommendati ons. A few weeks ago, back in Septenber
both Roger O ark, the current Chairman of | CRP, and
Lars-Eric Holm the Vice Chair and, | guess, Chair-
desi gnate or soon to be chair at Roger's retirenent,
cane and gave detailed briefings to staff in a norning
sessi on and was open to nenbers of the public session
in the afternoon presenting the exact sane material .

So the ACMN is going to take up that
mat eri al and hear fromthe expert panel that is seated

across fromus, including Don Cool fromthe NRC staff,
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Ed Bai |l ey hopefully soonto arrive fromthe Conference
of Radi ation Control ProgramDirectors, M chael Boyd
from the Environnental Protection Agency, Keith
Eckerman fromt he Cak Ri dge Nati onal Laboratory fresh
of f the plane from China and soon to be heading on a
pl ane to Russia so that he'll circle the globe here
within a couple of weeks, Rich Vetter fromthe Mayo
Clinic and al so a nenber of the ACMJI Advi sory Panel ,
Vi ce Hol ahan fromthe NRC staff.

Wl cone, gentl enen, and we appreci at e your
partici pation this norning.

The pur pose of the working group neeti ngs
are to develop information necessary to provide a
letter to the Conm ssion and, two, to understand the
technical bases for the draft June 2004 |ICRP
recommendation; three, toreviewthese reconmendati ons
agai nst current NRC regul ations and practice; and
four, toidentify aspects of the | CRP reconmendati ons
that nmay warrant further study.

| m ght al so add as an introduction that
Dana Powers from the Advisory Committee on Reactor
Saf equards has joined us. Dana is the nenber of the
ACRS who follows the radiation protection and,
particularly, the ALARA issues for the ACRS.

Dana, welcome, and thank you for vyour

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

participation today as well.

Wthout further ado, I'dlike to turnthe
neeti ng over to Don Cool, who is going to provide us
with an overview of the June 2004 ICRP
reconmendat i ons.

Dr. Cool, welconme. Good norning.

DR COOL: Good norning. Thank you.

| feel alittle bit like the old, |onely
end here. Hello, fell owpanel nenbers way down t here.
Hopefully thisw Il fill in as the norning progresses.

It mght actually be appropriate to
consider tinme distance shielding, in this case
di stance bei ng t he appropri ate vari abl e gi ven the col d
that | caught in Beijing as well. So you will pardon
my voice if it gives out during the course of this
time. We'll try to repair this.

VWhat | will attenpt to do over the next
few minutes is to give you a brief overview of the
draft |ICR recomrendati ons that were posted on the
Website a few nont hs ago.

Let's go ahead and go to the next slide.

| CRP, the International Conm ssion on
Radi ol ogi cal Protection, has been an organization
whi ch for nore than 50 years has been provi di ng advi ce

and gui dance in radi ation protection. Their |ast set
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of recomrendati ons were published in 1990. So it has
been approxi mately 15 years, and t hey have been goi ng
t hrough a rmuch nore open public consultation process
in the devel opnent of this set of draft
recommendat i ons.

The draft was published on their Web.

It's ww. icrp.org. If youwant togo and get it, it's
a PDF file. You can download it.

They wi |l be accepting comments to their
Website through the end of this year, that is,
Decenber 31st, 2004.

Inadditiontothis, those of you who have
read it probably know that there are a nunber of
places in that draft where there are references to
docunments not yet available at the time it was
publ i shed. Those have been ni cknaned i n | CRP sone of
t he foundati on docunents.

Intheir meetinginBeijinglast week, the
| CRP was consi dering those foundati on docunents, and
| believe that at |east four of themhave been agreed
for publications as drafts on the Web for comment in
the com ng weeks. | am expecting that it wll
probably be two, three, or so weeks before they

actually get up on the Wbsite. They will be

avail able, | understand for 90 days.
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So there will be sone neasure of overlap
in the corment periods when sonme of those foundation
docunents are avail abl e and when t he reconmendati ons
are still available. Although | didn't put themon a
slide, | wasn't exactly sure what they were at the
time of devel oping these. The foundati on docunents
that | believe have been agreed to be tentatively put
on the Web i nclude fromConmittee 1 a docunment on | ow
dose extrapol ation, alsofromCommttee 1 whichisthe
bi ol ogi cal comm ttee a rather conpendi umdocunment on
ef fecti ve dose epi dem ol ogy by standard effects, and
a variety of other things that underlie the biol ogical
and radi ol ogi cal considerations of the docunent.

Areport fromCommittee 2 related to the
dosinetric quantities and weighting factors.
Conmittee 2 is the commttee that | ooks at nodeling.
Details on that, he's a menber of that committee, and
areport fromConmttee 4, the practical applications
conmttee on sonme of the definitions of the
i ndi vi dual

A fifth foundation document related to
optim zation also fromCommittee 4 | understand wl |
be getting a bit nore drafting and will not be
avai |l abl e as soon as the others.

W can go ahead to the next slide.
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The contents of the draft 2005 report, a
variety of things. | will touch briefly on each of
these as | go through the next fewslides to give you
a quick overview. |If you conpare this list to the
agenda you'll see a high degree of simlarity across
a nunber of these topics as we | ook at sonme of the
guantities, biological aspects, the general systemof
protection, the quantitative recommendations --
everyone likes to get into the nunbers --
optim zation, some statenents they've nade with regard
from exclusion, which | think we're going to want to
| ook at, nedical exposure, potential exposure and
protection of the environment.

Go ahead to the next slide.

My pur pose i n wal ki ng t hrough t hese i s not
to give you a |l ot of detail because we will be doing
that as we proceed, and if you were here a coupl e of
weeks ago and hear Roger Cl ark's presentation, you'll
know t hat he al so provided quite a bit nore detail on
a nunber of these topics.

But the draft reconmendati ons do contain
proposal s for new values for the weighting factor
both radiation weighting factors and the tissue
wei ghting factors. The radiati on weighting factors,

t hose factors that are applied to the different types
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of radiation, alpha, beta, gamm, protons, and
neutrons, to try and allow for the varying effects
that those radi ati ons have in tissue, the biologica
wei ghting factors which we'll be talking about
consi derably nore, the relationship of the various
potentials for induction of specific cancer in a
particular tissue to the overall rate of inductionin
t he body.

O particular note, there are a coupl e of
things in the tissue weighting factors that have
rai sed some interest in that the weighting factor has
i ncreased for breast, female breast, and it has been
decreased for the gonads, which has resulted also in
some reduction, actually a fairly considerable
reduction inthe estimted contri bution of hereditary
effects to the overall risk of radiation

| f we nove on to the biological aspects,
t he report covers a nunber of topics. The first thing
you may notice is that what you used to hear of as
determ nistic effects are no longer called that.
They' re now being referred to as tissue reactions.

| will tell you a nunber of little stories
as we proceed of things that were di scussed at | east
inthe side bars during Beijing. There were a nunber

of us who asked them well, isn't a tissue reaction
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nost any reaction of a tissue, including perhaps even
cancer induction and ot herw se.

But that is a termwhich they have chose
to represent the acute effects. These are the things
like the burns and the various radiation syndrones
that are nore specifically related to | arge doses of
radi ati on.

There's also quite a bit of discussionin
t he report on cancer mechani sns, the epi dem ol ogy nd
updat es t hat support that, genetic susceptibility, the
hereditary effects, as | said, sone newinformati on on
which seens to indicate a decrease in the
contribution of heritable effects over the first two
gener ati ons and sone di scussi ons of vari ous non-cancer
di seases, bystander effects, and ot herw se.

I"'m in hopes that when the foundation
docunent from Conmittee 1 is published that a | ot of
the gaps which are not filled in at the level of
detail in the reconmendations have already been
published wll be available and hopefully wll
stinmul ate further comment.

As everyone is already interested in the
nunbers, sonme of the medi a questions cone up. Well,
did anything change in terns of the actual nom nal

ri sk coefficient for cancer i nducti on, and t he answer
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isalittle bit.

The 1990 colum is what was published in
| CRP's Publication 60 and 90. The nunbers of here in
2005 are fromthe draft. This year you can see a
slight reduction in the fatal cancer probability
coefficient, and simlarly a slight reduction in the
detri nment nunbers.

Having said that, |ICRP doesn't see that
that is a huge difference and that these nunbers
continue to support the quantitative reconmendati ons
and the fact that they have not changed i n nuneri cal
val ues for dose limts or the maxi numconstraints t hat
we' |l tal k about.

Moving on, the general system of
protection. This is the three principles as they are
now articul ated today. You're probably used to
hearing about justification, optimzation, and
[imtation. You mght imrediately notice that these
are in slightly different order. Justification,

they're quantitative recommendati ons. You can read

[imts there, but you also need the word
"constraints,” and we' Il tal k about that in a nonent.
And then optim zation. That is a

del i berate nove on the part of the ICRP to enphasize

to a much greater extent than they have previously,
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first, the protection of the individual's doses from
any particul ar source, and the establishnment of those
quantitative recommendati ons as the boundary for the
optim zation process rather than sort of the vice
ver sa.

Previously a | ot of people said first you
optim ze protection and then you |ook to nmake sure
that no individual was exceeding the limts. W
structured that the way, in fact, nost people do it.
You make sure that you' ve conpliedwiththelimtation
criteria, and thenwithin that you try to achi eve the
best avail able protection.

| f we can nove on, topic of justification.
Not changed dranatically. That benefit needs to be
| ooked at intheintroduction of any particul ar source
or activity. VWhat is new now in these draft
recormendations is actually stepping back and
recogni zi ng t hat nost deci sions to deci de to i ntroduce
a particular source or do a particular activity and
envi ronnent are nmade not only on radiation protection
criteria or the doses that m ght be avail abl e, but on
| ot s of other issues which go into decidi ng whet her or
not you're going to do sonething.

So the radiological considerations are

really only one part of that. | CRP continues to
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clearly suggest that things should be introduced only
when they are justifiable, but they have acknow edged
t hat thi s does not have the sane sort of ultinmate role
or sort of nmke the presunption that a conpetent
aut hority, a nucl ear regul atory comm ssion or simlar
sorts of agencies to ours actually have in their power
in many cases the ultimate deci sion to decide to do or
not do some particular activity.

There may be national security interests
and ot herwi se that result in decidingto do particul ar
things with radi ati on or radi oactive material, and the
doses that may be achieved are only part of that.

The note on the bottom | CRP al so | ooks at
medi cal Commttee 3 of ICRP that has been devoted
specifically to nmedical, and nedical is treated a
little bit differently. We'll talk about that.
Qobvi ously when you're deciding whether or not to
expose the patient there are a whole other set of
decisions and criteria going into setting what you're
going to do and how nuch of it you're going to do.

| f we can nove on, over the years | CRP has
had five or six or nore, dependi ng on how you wi sh to
categorize them different bases for selecting
nunerical criteriafor their various reconmendati ons.

The recommendati ons i n 2005 have attenpted to try and
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uni fy that not by changi ng t he underlyi ng bases. This
is one of the things |I would suggest to you is not
very clear inthe drafting of the recormendati ons, but
rat her as a way of being abl e to benchrmark the vari ous
bases and uses for the constraints according to a
| evel of concern which is based roughly on the kinds
of considerations around what naturally occurs in the

envi ronnment .

The actual backgr ound, about one
mllisievert per year, 100 mlliremper year. | wll
attenpt to be bilingual for you. |In that process |

may m stranslate, and please forgive ne if | do so.

That's the natural background, nom nal
average w thout including radon. So this is the
cosmcradiationinnormal terrestrial radiation of K-
40 in your body and such things.

Quantities of radiation are doses snal |l er
than that, generally do not receive as nuch worry.
Doses above that number you generally want to do nore
until it cones to a point where everyone will always
do sonething, and there's a point on the bottom
You' Il notice that there isn't actually a point on
that. It just sort of stops, where people rare, if
ever, do anything to try and nodi fy the actual doses

that woul d be received.
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So those levels of concern roughly then
translate into a scal e which you can al so use to | ook
at the quantitative recomendations that the
Conmmi ssion had |laid out.

The Comm ssion lays out both dose
constraints, which is a topic that has been
consi derably strengthened and elaborated on, |
believe, within this draft, and limts.

Now, | think first and fore nmost it's
i mportant to understand what |CRP thinks they nean
when they tal k about each of those terms. They use
the word "I'imt" in the context of the quantity which
woul d be applied to the protection of a particular
i ndi vidual, say, ne fromall of the possible sources
to which I mght be exposed.

So if I was in a working situation and
there were a variety of places that | was working or
sources that | was receiving, the limt should apply
to the sum of all of those different source
contri buti ons.

A constraint is a criterion that is
applied inthe relationship of a particul ar sourceto
my exposure. So if this is ny source, the constraint
i s the boundary of what that particul ar source should

contribute to ne.

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

19

They make that distinction, in part,
recognizing that it is very difficult in nost
circunstances, certainlyinnost all circunstances for
menbers of the public to actually exercise any
feasible regulatory control over all of the possible
sources and know that you've al ways captured the sum
and provi ded protection.

But it's relatively straightforward to
know what the relationship is of any particular
sour ce.

M. Ryan?

CHAl RVAN RYAN: Just a quick question,
Don, and nedical is apart fromthat? That's treated
separatel y?

DR. COOL: Medical is treated separately
fromthat. That is correct. They will use the word
"constraints,” and they will use a variety of other
terms, but they do have a different nmeaning in the
medi cal cont ext.

CHAI RVAN RYAN: Okay. | think that's an
i mportant point, that you know, we're talking about,
| guess, fromour perspective regul ated sources that
are regul ated by either the NRC or agreenent states,
not nedi cal exposure and not radon.

DR. COCL: Correct.
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CHAI RVAN RYAN: Okay. Having said that,

of course, recogni ze that the | CRP recommendati ons do
tal k about radon, and M ke Boyd, who | see has snuck
into the back here --

(Laughter.)

CHAl RVAN RYAN: Got you, M ke.

-- can talk alittle bit nore about how
t hat does or doesn't match up

| per haps shoul d have noted that | CRP has
t hree general categories of exposure which would be
occupati onal exposure, public exposure, and nedica
exposure, and they treat nmedical as a very different
box.

DR. COOL: Okay. No, | just want to nake
that clear that that, in fact, is a different box.
When you use the dose limt, you say protecting the
i ndi vidual fromall sources to which the individuals
is exposed. That's not exactly correct. It's all
sources except radon in nedical.

CHAl RVAN RYAN:  Yes.

DR COOL: kay.

CHAI RVAN RYAN: Bei ng careful because
there is a box in which radon in the work place m ght
also beincludedif it was above certain action |levels

and had to be i ncorporated or if you were working with
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materials that were naturally outgassing radon and
sone of our source material folks mght do.

DR COOL: Sure. W' re recognizing that
t he radon exposure in that circunstance is atrivia
fraction of total radon exposure.

CHAl RVAN RYAN: True. |[If we can nove on,
the recommendations for constraints. They have
grouped theminto four categories in an attenpt to
sinmplify the schenme of radiation protection. Thisis
another item that the commttee may w sh to think
about a little bit.

There are nore than 30 different
constraint nunmbers in the various docunents of |CRP
t hat have been published si nce Publication 60 in 1990.
One of the things that I CRP was attenpting to do was
to see if there could be sonmething nore sinple than
all of these individual different constraints.

Their nmethodol ogy for attenpting to do
that was to | ook at categories of situation and to

suggest a maxi mumor typical maxi numconstraint that

would apply to that <category. One hundred
mllisievert for emergency situations for workers
other than direct life saving or other particul ar

activities, things where public evacuationrel ocation,

some of the very high | evels of existing exposures all

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

22

would fit into that category; these are situations
where there really aren't any either individual or
soci etal net benefits from the individual doses at
that | evel.

The second category, 20 m I lisieverts, two
rem These are, by the way, per year in all cases.
The nunber typically seen for occupati onal exposure.
Keep in mnd that with Publication 60, |ICRP noved to
| ooking at the 20 mllisievert per year as the basic
occupati onal nunber.

Their limts have a bit of flexibility,
that is, tenmllisieverts over five years, a maxi mum
of fivein a year, average of two in a year. They've
set the constraint level at two in a year, two remper
year .

The one millisievert, 100 mllirempublic
exposure |level, and they've suggested that as
organi zati ons, operators, or others who may then set
nor e specific constraints within these nmaxi nuns, that
there i s no reason to ever set a constraint below.01
mllisieverts, hence the term that they've used,
“m ni mum constraint."

That i s one of the things which poses just
alittle bit of alogical conundrum How can there be

amnimmin a table of maxi numval ues, but the |l ogic
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behind this is that there would be no reason to ever
set a constrai nt nunber, assum ng that al ways optim ze
bel ow a constraint, below the .01 mllisievert.

By t he way, that does number happens to be
t he same nunber that they suggest for exclusion. It
poses anot her bit of interesting conundrum whether
you woul d be optim zing in an area whi ch when you get
a few pages over is the basis for them setting
excl usi on and exenption | evels.

Let's nove on to optim zation, and we're
going to be talking this about a little bit later.
Optimzation is the third principle providing
conpl ementary protection beyond the constraints in
order to inprove protections for the individuals.
ICRP in this docunent has, as they have put it,
broadened the application a bit.

The pictureis not entirely cl ear what all
"broadeni ng" nmeans. They have drawn some connection
tothe safety cul ture organi zati on as bei ng i ndicative
of the simlar sort of continually questioning and
i mprovi ng envi ronnent that constitutes the qualitative
approaches to optim zation.

They have recognized and, in fact,
encouraged the involvenent of stakeholders in the

deci si on maki ng process in terns of what the optinum

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

24

sol uti on woul d be.

And there is a bit of discussion around
the use of collective dose versus what they have
referred to as a dose matri x or the various attri butes
of the does that are inportant to the decision. W'l|
be talking a bit nore about that this afternoon and
going into sonme of those details.

Go ahead to the next slide.

Exclusion from the recomendati on.
Previ ous | CRP recommendat i ons have had sone di scussi on
around exclusion, particularly for radon and sone of
the other natural materials. The ICRP in this draft
is suggesting that this can be expanded and have
suggest ed t hat the systemof protection not be applied
to activity contractions bel ow and t hey have two sets
of numbers: for artificial radionuclides, al phas and
beta gammas, and natural radionuclides in the
uraniunithorium series and a separate nunber for
Pot assi um 40.

If you'retryingto figure out where those
nunbers came from | believe youwill find they match
t hat whi ch was devel oped in the rather |aborious and
difficult process withinthe Atom c Energy Agency, the
Al EA, through their devel opnent of a docunment on

exenption exclusion and cl earance.
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During the devel opnent process that was
referred to by its nunmber DS161. | AEA published it
just a couple of nonths ago as GSR1.2. It's a safety
series guide of the International Atom c Energy
Agency, publicly available on their Wbsite for
exenpti on and exclusion in clearance |evels.

These nunbers match those nunbers as
val ues whi ch coul d be exenpt ed or excl uded. They were
developed in the context of noderately |arge
gquantities of material for clearance or international
transport.

There is also an alignment now wth
deci si ons that have recently been nade within the food
and agriculture organization and the world health
organi zation or drinking water and for food in the
Codex Alinmentari us.

We can go ahead to the next slide.

Speaki ng of nmedical just briefly, there
are several different types of justificationthat they
woul d suggest apply, both a generic justification, as
isthis particular procedure areasonabl e procedureto
do. General ternms, nore specifically, is the
procedure right for this particular patient? That's
what doctors are al ways supposed to be doing.

Optim zation, which in this case is very
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much different. It doesn't mean trying to just
mnimze the dose, but trying to make sure that you
get the right dose to do the job, whatever that may
be, taking the picture or destroying the particular
ti ssue.

Constraints in this case not really
applying to the patients thenselves, other than
vari ous benchmar ks of good practice for various ki nds
of activities, but constraints for conforters and
caregivers, thisis oneof thethingsthat isalittle
bit interesting.

| f my daughter, for exanple, were in the
hospital and | wanted to be there and attend and hel p
to provide with her care and confort, as many famly
nmenbers often |ike to do, patients often |ike to do
that, it's good their well-being. |CRP would suggest
that that actually constitutes sonething that they
woul d consi der as nedi cal exposure, and they would
apply a constraint which woul d be roughly equi val ent
to occupational exposure, not the one mllisievert
menber of the public.

Movi ng on to potential exposure, not a new
topic for ICRP. There are several docunents that have
been published where if they are suggesting that a

risk constraint can be used anal ogous to the dose
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constraints, the probability of incurringthe dose and
the lifetine condition or probability of death from
the dose giving you risk nunbers in a variety of
settings. This gives you a mathematical nunber not
unl i ke what you get in PRAs and vari ous things.

And of course, going along with that, al
of the dangers associated wth very small
probabilities and very | arger consequences and vari ous
and sundry other things which they acknow edge.

Thi s has been expanded just a bit with the
suggestion in these draft reconmendations that this
net hodol ogy nmay al so be an appropriate way to try and
| ook at sone uni que circunstances, such as particles,
such as trying to deal with surveys of contam nated
| and, where you may have particular hot spots, and
trying to go through sonme sort of mathematical 1|1
say "algorithnt rather than "rigmarol e" to determ ne
what the chances of an individual in the anpunt of
time an i ndi vidual m ght be on that spot versus ot her
areas, to give sone neasure of quantification around
dealing with some of those highly nonuniform
exposur es.

Go ahead to the last slide.

Protection of the environment is a new

area into which ICRP has been pushing rather
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aggressively over the last few years. There was a
report published jut about a year ago this time which
laid out some of the initial reconmendations the
Conmi ssion made to itself to nove forward.

Their aimis to try and devel op a policy
and f ranmewor k on envi ronment al radi ol ogi cal protection
t hat woul d provi de a conmon approach to dealing with
doses to humans and doses within the environnent.

There is currently a task group of the
mai n Conmi ssion that is actually trying to devel op
sone reference forma and flora. Yes, that neans a
reference tree and a reference bunny and a reference
frog and a reference few other sorts of critters, as
one way of going about and | ooki ng and being able to
benchmar k and quantify the ki nds of effects that m ght
or m ght not be seen within the environnent.

| CRP has been clear that they do not see
that this is actually a probl emwhich requires there
to be significant changes to effluents or protection
that's currently bei ng af f or ded for nost
circunstances, but heretofore there has been no
systematic way to try and actual | y assess and conpare
t he vari ous i mpacts or to provi de a denonstrati on t hat
nore and nore often, particularly in the European

Uni on, the OSPAR Convention, ot herw se whi ch requires
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a denonstration with regards to what the effects, and
so this is to try and nove towards a process that
would allow there to be sone denonstrations of
i nformati on and sone consi stency.

In the new term of ICRP, the next four
years starting in the sumrer of 2005, there will be a

fifth commttee on environnmental protection. Jan,

again, Pentreath fromthe UK wll be the chair of
that commttee and will be pursuing this particular
wor K.

Dr. Ryan, with that, that concludes ny
qui ck, gal | opi ng synopsi s t hrough t he recommendat i ons,
and hopefully sets the stage for our discussions
t oday.

CHAIl RVAN RYAN: Wl | done. Thank you

A quick question. You nmentioned in
passing collective dose. Are we going to get into

that alittle later on or should | ask that question

now?

DR. COOL: Well, I've got it as a couple
of slides when | talk about optimzation this
af t er noon.

CHAI RMVAN RYAN: W'll wait until then.

kay. that will be great.
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Any ot her opening questions for Dr. Cool ?
DR. POVERS: Yeah, | have a couple of
guesti ons. You brought up the issue of safety.
Safety codes to enforce is a popular concept now.
There's a |l ot of discussion. | guess what | struggle
with, it seens |ike the document has kind of an

of f hand [ i naudi bl e due t o NRC audi o systemf ail ure] on

safety culture. It sounded |ike a good idea. Here,
go read this reference, and | have not read that
ref erence.

VWhat | want to know is if they have in

m nd sone way to neasure safety culture. They see it
as sonmething a regulatory authority woul d address or
is it just good advice for an operator. And is there
a view that the plain text of their words on safety
culture in any sort of an alignment with the concept
of safety culture [inaudible due to NRC audi o system
failure].

DR, COOL: kay. Let nme seeif |I can take
those in order. Anything related to neasurenent? Not
that | have seen.

Rel ated to the overall devel opnent and
saf ety consci ous work environnent? Yes, | think that
they're sort of seeing it in that context. There are

not alot of words tothis. This is an area where --
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and you made an observation a m nute ago -- they have
picked it up. They have not said very much about it.
It is not entirely clear exactly how they see all of
t he rel ati onshi ps.

The foundation docunent related to
optim zation is the one foundati on docunent which I
understand the main Conm ssion did not approve for
publication on the Wb in the next few weeks because
it was not yet ready because of sone of these issues
and needing a bit of further devel opnent.

Thei r suggesti on, havi ng seen sone of the
drafts is that this is something which regulators
woul d probably want to be looking at as making
requi rements. Don't ask ne exactly what they would
necessarily nean by that, and for the operators to
pi ck up and use.

| think at this nmoment they have taken it
just sort in the generalized view that optim zation,
t hought of inits broadest terns, is always | ooking to
see if you can i nprove protection, which is the exact
same mndset as a safety conscious work environnment
and al ways questioning and trying to inprove your
particul ar situation and involving the individuals.

Beyond that, | don't knowthat thereis a

great deal of rigor at this point.
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DR. PONERS: Safety culture, of course, is

a big problem and it has been ny personal observation
that we presune everyone has a good safety culture,
and then we pronptly send inlots of investigators who
find out [inaudi ble due to NRC audi o systemfailure],
and so the safety culture gets defined by events.

The other concept that energes in
connection with safety culture [inaudible due to NRC
audi o systemfailure], and probably as the day goes on
"1l have a lot to say about that, but that puts it in
anot her real problem

CHAl RVAN RYAN:  Rut h?

DR VAEI NER: Don, just tell ne if ny
guestion can be answered | ater on and | won't dwell on
it now, but as you can inmagine, | have a great many
guesti ons about your last slide. The whole notion of
potenti al environnmental danmage to species other than
people, is there any evidence -- | know t hat some of
the sites like Hanford that I'mvery famliar with
have been wildlife preserves for quite a long tine,
and of course, there has been consi derabl e exposure
fromthe French drain system and so on.

| s there any evi dence for chroni c damage,
radi ati on damage, to non-human speci es?

DR. COOL: Not that | am aware of, and
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think that I CRP in acknow edging that there is not a
driving need is looking to try and take sonme of that
information and, through their references and
benchmar ks, be able to indicate the kinds of doses and
situations which, in fact, do not appear to have | ed
to that, but there's no systematic way of doing that
at the nonent.

That is what | think they would tell you,
putting words in Lars-Eric Hol mand Jan Pentreath's
nmout hs.

DR, VEI NER So they're trying to
define -- let ne see if | have this right -- they're
trying to define a reference systemto show that, in
fact, the doses that m ght produce sonething are so
| arge that doses that we have in the environnent,
not hi ng happens. Is that where they're going?

| don't understand the inpetus for this
whol e nove.

DR. COOL: Yeah. Well, it actually is a
little bit easier perhaps to answer the second
guestion. Internationally, in particular, there are
a variety of treaties, particularly in the European
Union, OSPAR and others, which have required
i ncreasi ng degr ees of rigor of quanti fyi ng

environnental effects, drives to reduce all effluents
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to zero, period, end of discussion.

This is an effort not necessarily to say
t hat X anobunt of dose has no effect, but to be ableto
have a syst emwher eby you can show what your effluents
m ght be, what the doses m ght be, and then be able to
conpare them to what is known or not known about

effects, to be able to say, "See, | amin a range
where there are not effects to provide a
denonstration.”

DR. VEINER: Thanks. That's a very good
answer .

My ot her questionis conpl etely separate,
and it deals with the potential exposure nethod for
hot particles. How would that notion apply to
something like the lowa radon study where you're
basi cally estimati ng how | ong peopl e spent in certain
environnents that mght or mght not expose thenf?

We have a | ot of studies that are sim|ar,
but that one cones to m nd as bei ng one that the EPA,
| know, depends on.

How does t hi s noti on of potential exposure
apply to that study?

DR. COOL: That's a very good questi on,
and it is not elaborated on in the recomrendati ons

report, nor any of the other draft docunents that |
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have seen. So | could speculate, but I don't think
t hat woul d be appropriate.

CHAI RVAN RYAN: Jim C arke.

DR. CLARKE: Just to follow up on what
Rut h was asking, is it accurate to say then that under
protection of the environnment the aimis really to
develop aninitial framework for eval uati ng potenti al
radi ati on effects to non-human speci es?

DR COCL: Yes.

CHAl RVAN RYAN:  Thanks. | guess we'l
press on and ' msure we'll be back to Don with ot her
guestions as we go al ong.

You'I'l notice on the agenda that we have
a section for biological aspects of radiation
protection. Unfortunately, with all of the experts
being first in China and then in Europe over the
course of these two weeks, we were just unable to
mat ch our schedule here with travel schedul es of the
fol ks we had hoped to invite to partici pate.

| think Dr. Cool has certainly coveredthe
overarching questions, those being that the nmjor
issues are that the weighting factor, the tissue
wei ghting factor for breast has changed and that the
overall risk factors per sievert, per rem or per

mlliremof exposure have been nodified slightly, but
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not to the extent where the | CRP needed to change any
fundanment al recomendati on.

So | eavi ng t hose concl usi on points on the
table, as Dr. Cool so aptly pointed out, | think
we'll try and capture what other biol ogi cal comments
we m ght as the tal ks progress. W certainly have Dr.
Eckerman here, who is well known to us all and to the
greater audi ence, and i nternal dose cal cul ati ons, he
can speak to sonme of these issues in nore detail than
| can.

So with that said, 1'd Iike to just go
ahead and nove to our next presentation, which is
updated of the |ICRP reconmmendations regarding
quantities used in radiation protection.

Dr. Ecker man. Wl come and thanks for
fitting this into your world travels.

[inaudible due to NRC audio system

failure.]

CHAI RVAN RYAN: Why don't we just take a
five-mnute, very quick break, and we'll work out the
technol ogy question and we'll come back in five
m nut es.

Thank you.
(Wher eupon, the foregoing matter went off

the record at 9:22 a.m and went back on
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the record at 9:29 a.m)

CHAI RVAN RYAN: Al |l right. Thank you very
nmuch. Thank you, Theron, for getting us back on
track.

Dr. Eckerman.

DR. ECKERMAN: Thank you.

| guess another reason to update the
operating systens fromM crosoft, but anyway, we are
on line.

So fol Il owi ng Don' s excel | ent presentati on,
I'm going to say a few words about dosinetric
guantities, and the earlier presentation certainly
made ny job a | ot easier here.

This slide shows you the two foundation
docunents that are to go up on the Web that are real ly
i mportant with respect to the quantity you're dealing
W t h. I"ve got a little different title, | think,
than what Don was referring to, but the one that
bi ol ogi cal and epi dem ol ogi cal i nformation on health
risk attributable to ionizing radiation, that's of
course the one that we all really get into maybe one's
consi deration of what the nomnal risks are they're
carrying forward in their recommendati ons and defi ne
their definition of detrinment, and then, of course,

end up with respect to the tissue weighting factors,
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and you'll see where all of this fits together in
| ater and | ater slides here.

And then, of course, the Commttee 2
foundati on docunent is the basis for the dosinetric
quantity in radiol ogical protection. Sothose arethe
two principal foundation docunents that are i nportant
in this presentation

And as Don nentioned, they will be up on
the Website, and actually the Comrittee 2 did nore
with that one than the Commttee 1 docunent, but the
draft is in pretty good shape, Conmittee 2's draft.
We've got alittle editing to do, and it ought to be
up in a couple of weeks, if we get past the security
cl earance ar ea.

Next slide., please.

CHAI RVAN RYAN: Just a quick question,
Keith or Don, because both of you are involved. |'m
becom ng nore and nore nervous that the tine that
folks will have to coment on these foundation
docunments is a narrow overlap with the comrent period
for the main reconmendati ons.

Has t here been any thought or discussion
of extending the comrent period for the principa
reconmendati ons based on the -- | think Professor

Clark indicated that they would go up in October, and
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nowit sounds |Ii ke Novenber for part of themand | ater
for others.

Any feedback on that point?

DR. COOL: There was no di scussi on duri ng
the nmeeting | ast week in Beijing. However, there may
have been sone di scussi on anongst t he mai n Comni ssi on.
Keith and | as menbers of the commttee were finished
Thur sday eveni ng. The main Commi ssion continued
t hr ough t he weekend.

| have not heard anything that says that
they' re going to extend t he conment period. They may
not have been asked that question or pushed in the
comment very nuch. That may be another one of the
things that the conmttee, | think the staff may al so
be looking at that, and others asking for sone
additional tine due to the foundational nature --
pardon the pun -- of a nunber of these.

You're right. There is a very mninal
overlap as we're turning out on these.

CHAI RVAN RYAN: Wll, | think as Dana
Power s has poi nted out, as he's devel oped a nunber of
guestions on ALARA and, you know, optim zation and
t hose ki nds of concepts and wi thout those foundation
docunments, we're kind of aligned in terns of really

under standi ng what is in the foundati on docunents.
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So | guess at this point that's sonething
that | want to say the comm ttee and Conm ssion, and
try and get the right ones, the ACNW ought to think
carefully about discussing in its letter, but the
timng just seens to be under trenmendous pressure for
getting these things through aprocess wi thout really,
you know, giving people the benefit of the
f oundati onal docunents.

DR. COCL: Yes, that's true. Just one
observation. \Were we have identified a nunber of
concerns, such as the ones that Dr. Powers has laid
out, and given what | believe to be the status of sone
of the considerations in that area, getting those
conments to themat this point, recognizing we don't
have the foundation docunent, nmmy actually have an
opportunity to influence the foundation docunent in
this particul ar case.

CHAI RVAN RYAN: Ri ght, and that's t he one,
if 1l recall, yousaidis kindof last inlineinterns
of being finished.

DR. COCOL: MW understanding is that that
was | ast in |line because it was not as well devel oped
and ready to go at the neeting in Beijing. So that's
nmy reason for suggesting that, in fact, if we devel op

a specific set of things with specific suggestions of
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t hi ngs that need to be i ncluded or places where there
is a clear confusion or difference fromwhat we can
see, laying that out for them may provide them an
opportunity to help hone their skills as well.

CHAl RVAN RYAN: Ckay. Thank you.

And, Keith, sorry for the interruption,
but | thought that was a good point to raise that
guesti on.

DR. ECKERMAN: Okay. This slide | just
put intoremnd youthat principally ICRP's systemis
i nt ended for devel opi ng of prospective gui dance, that
is, defining what is good practice that serves as the
basis for a regulatory systemand focuses principally
on the stochastic effects.

And as Don nentioned, in the bottomof the
slide there are determ nistic effects, which we used
to call non-stochastic effects, and then we decided to
call it determnistic effects, and nowthere is a new
nane for that: tissue reaction.

So | just threwthis slide in.

And t he next one, the next slide, please.

Going back now to the dosinetric
quantities, of course, there are the I CRU operati onal
quantities, whichare principally usedw threspect to

external radiation fields. They're defined as

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

42

nmeasurable quantities that represent or that
adequately characterize the |ICRP's protection
guantities.

So things |i ke personnel dose equival ent
Hp(10) and t he anbi ent dose equival ent, so there are
t hose operational quantities to deal with, and then
the protection quantities thenselves, and of course
the effective dose that is the principal irradiation
protection quantity of |ICRP and equival ent dose, of
course, in specific tissues.

The next slide will go deeper into this.
| think between the | CRP 26 system of course, as Don
al ready nentioned, dealt with these three principles
for radiation protection and a set of limts

particularly on stochastic effects on the effective

dose.

Next slide.

Those were changed a bit in ICRP 60, the
1990. However, the principles still remain the sane,

t hose three tenets of radiation protection.

Next sl i de.

So getting back now, | nean, what can
say new about the dosinetric quantities? Vel |,
absor bed dose, of course, is the basic quantity, and

| CRU woul d define that as a point, and it is just the
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physi cal quantity that represents the i nported energy
per unit mass, and a Gray, of course, is one joul e per
ki | ogram

The next.

Equi val ent dose was the term nol ogy
adopted in 1990 i nstead of dose equi val ent. They put
the adjective out front, and that's the protection
gquantity, the product of the absorbed dose due to the
radiation Rinaparticular tissuetinesthe radiation
rating factor. So this is, of course, the working
equation with respect to an equival ent dose.

And the next slide says the |ICRP has
decided to renane that quantity. | nstead of
equi val ent dose, they now refer to that as the
radi ati on wei ghted dose. This is largely due to | CRU
havi ng dose equi val ent and equi val ent dose and then
there's a bit of confusion as to which one you're
tal ki ng about .

And so the I CRP had decidedto giveupits
use of equival ent dose and termit radi ati on wei ght ed
dose, and needl ess to say, there was di scussi on about
changi ng t he nane of a quantity whenit it's still the
same thing as it was before. Whet her this is any
degree of sinplification or evolution in the

protection system but anyway that's the current
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decision to renane that as the radiation weighted

dose.

Next sli de.

Then the prine protection quantity is the
effective dose, and this allows one -- of course it

was i ntroduced without a name in | CRP 26 to provide a
means of adding, if you will, external and interna
doses, the external radiationfieldandthe doses, the
tissues resulting fromthe i ntakes of radionuclides,
and it's just the sum over specified tissues of the
product of the equivalent dose, and a radiation
wei ghting factor for that tissue.

And so that's the worki ng equation, and it
represents the sane health detrinent as if that does
was given uniformy to the body. So this is a way of
t aki ng care of the heterogeneous nature of the doses
associated with the intakes of radionuclide.

So this is the prine protection quantity
inthe | CRP system and of course, this rel ates back
to the stochastic effects.

The next slide.

Well, this just nentions the idea of the
commtted dose, which is largely a bookkeeping
gquantity and sinply assigns the dose that's expected

fromthe i nt ake of a radi onucl i de over the tine period
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that it may reside in the body, and the comm tnent
period for the worker is taken to be 50 years, and
when you're dealing with nenbers of the public, the
commttee in an age dependent sense is taken to page
70 for children.

Many of these intergals (phonetic) energe
before that tinme period. So there isn't as big a
conservati smin here as you m ght thi nk when you first
t hink about accunmulating the doses over those
protective tinme periods.

The next slide.

So we're going to get now and | ook at
what's kind of starting to |l ook at the changes that
are conmng along, and this is the current val ues for
t he radi ati on wei ghti ng factors t hat we' ve been usi ng,
and for protons this value has been five, and there
was a functional step function representation of the
Wsub R for neutrons that was applied.

Next slide indicates that what's been
changed is the protons are going down, too, and of
course, neutrons wll have to show a correspondi ng
change since protons contribute substantially to the
dose.

There was a continuous curve that was

published in | CRP 92, a recent publication. However,
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there's still some ongoing look at W sub R for
neutrons. So it's still a topic under review, and of
course, it wll be addressed in the Commttee 2

f oundati on docunent.

So there's a group within Commttee 1 and
Committee 2 still looking at the neutron issue,
particularly what's going on at very high energies.

Next sl i de.

Now goi ng back and | ooking at the tissue
wei ghting factor, this was the situation we had in
ICRP 26 with the gonads representing, of course,
heredi tary cancer because at their |argest weight,
breast, lung and bone marrow and in the thyroid
surfaces not show ng a hi gh degree of sensitivity, and
at that time there was 30 percent of the weight |eft
to unspecifiedtissues that collectively arereferred
to as the remainder.

And at the treatnent of the remai nder in
Publication in 26 and Publication 30 was to apply
that remainder to the dose to the five highest
irradiated tissues that weren't specified.

The gonad weight, isit corrected on this?

If my menory is correct, they hereditary
effects at equilibriumover all future generations, if

you will, and of course, the breast area is, of
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course, the sensitivity of the fermal e breast.

Next slide goes in 60, published in 1990,
the gonads had a -- well, there were additional
ti ssues added to the consideration, and of course,
when you speci fy addi tional tissues, these have to add
up to one. So the difficulty of tal king about tissue
wei ghting factors is, of course, the value for any
particular tissue, represents the values for all of
the other tissues sine they have to add the one.

But there were a nunber of new organs
explicitly brought intothe col on and st omach cancers;
urinary/ bl adder, liver, esophagus were added. Bone
surface and skinwas explicitly included at this tine,
and then the remai nder got down to .05 at this set.

Now, the gonad wei ght agai n here now was

back to | ooking at the hereditary effects in the next

two generations. So one was |looking at the
grandchildren, if you will, of that set.
There was a conplicated -- at this tine

t he | CRP deci ded t o not have an explicit consideration
of the or limt, if youwll, on the equival ent dose
in a tissue and used the effective dose to control
everything, and so there were still sone tissues in
the remainder that were not being addressed that

control even at 20 mllisieverts on the worker nm ght
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result insone highlyirradiated tissues, for exanpl e,
like the spleen or the airways, extra thoracic
airways. The doses coul d be rather high.

So the remainder had a conplicated
procedure to try to take care of that in which the
wei ghts would be split and applied in a different
manner to those highly irradi ated ti ssues, and there
was also in the effective dose of ICRP 60 and that
wei ghting system there was concern about the
additivity of the effective dose quantity. So a
schene was introduced to treat the remmi nder to get
away fromthat selecting of the five highest and to
try to make the quantity nore additive.

That resulted in actually a very
conpl i cated procedure for the remai nder, and you only
had five percent of the weight on the remainder
anyway. So within the radiation protection system
the additivity really wasn't a significant issue.

The next slide shows where at | east where
t hi ngs are proposed right now.. There are some new
tissues entering into this that are shown here in
italics. The gonads now have dropped all the way down
to five percent. As Don has nentioned, there are
substantial changes in the considerations in the

hereditary effects.
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There i s a conponent of ovarian cancer, of
course, in such as the ovaries that's inbedded in
there, if you will, as well, and so the systemis
collapsing down to .12, .05, and .01 as it's the
nunerical values that are appliedto a nunber of these
ti ssues.

The remai nder now has junped back up now
to ten percent of the weight, and there will be an
explicit listing of tissues to be addressed under the
remai nder .

The addi ti onal organs that have been added
really don't fully grasp with or, say, resolve the
issue with respect to some isolated tissues, but the
ki dney, of course, is going to be inportant here for
a nunber of radionuclides since that's the route of
elimnation, wurinary excretion of any systemc
activity [inaudible due to NRC audi o systemfailure].

The information with regard to t he gonads
and the ready area affects, of course, are largely
covered under the UNSCEAR docunent, which has been
publ i shed, and we'll get into the basis, | think, for
some of these | think in a little later slide. So
next slide. Maybe right now.

So |I've got a fewslides that touch on the

bi ol ogi cal data. So the sources of this information.
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The mai n change here is that the starting
point is the incident data rather than nortality data
that was used earlier. So the nom nal cancer risks
are based on incident data. The bulk of the
consi derations that come fromthe A bonmb survivors in
the life span study, that's the mgjor input.

However, there are -- for exanple, the
bone surface considerations are still based on the
Thor atrast experi ence on bone cancer, and of course,
the thyroid studies. The coefficients are based on
studies specifically looking at thyroid cancer in
ot her popul ati ons.

So the three factors or sets or kinds of
data that go into conputing these nomnal risk
estimates are the baseline cancer incidence data that
exists in the population. Then there are site
specific incident risk estimtes fromvari ous studies
that fall into or that are available to consider, and
then the five and 20-year cancer survival studies,
statistics fromthose studies cone into play here in
determ ning the detrinent consideration.

Next sli de.

The Commi ttee 1 f oundati on docunent | ooked
at the i ssue of the linear nothreshol d consi deration,

and commented on that the DNA damage information
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nmechani sns are a bit supportive of linearity down to
about tens of mlligray. O course, none of the EPI
studi es on human popul ati ons have sufficient power to
so of denonstrate that.

As Don mentioned, the bystander effects
and t he genomi c instability considerations, Commttee
1 | ooked at those and at this tinme indicated that they
really weren't going to be able to address those with
respect to the risk considerations.

The dose and dose rate reduction, the
effectiveness factor that's used to go fromthe high
exposure cases down to the low, the value of two is
still being used.

The detri nent now, the health detrinent is
bei ng tasked to consi der, of course, the incidence of
the cancer, the lethality and sone reflection on the
quality of Iife associated with those that do survive
t he cancer.

And the data are really being averaged
over an Asi an and Euro- Anerican popul ation. so this
is the kind of information that's being transported,
for exanmple, from the Avon survivors to these
popul ati ons and the detrinent exam ned within those
popul ati on groups.

The next sli de.
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And Don has al ready shown you t hese. For
t he whol e population, the health detrinment is 6.5
percent for sievert. | hope ny nunbers are going to
agree here with what Don had showed you earlier. A
danger of 7.3 percent was a value that we had in in
| CPR60. If yougoto the adult worker, it's four and
a half percent for sievert and 5.6 percent for the
| CRP 60. These are the detrinment nunbers.

And as Don poi nted out are the numeri cal
changes and sone shifts you see in the data, but
they'renot terribly significant inthe overall course
of setting radiation protection guidance.

Next sl i de.

So where do the shifts conme fronf Well
as al ready nentioned there are hereditary risk that's
been revi sed substantially. W' re now tal king about
sonething |ike 20 cases for your 10,000 per sievert
rat her than the 100 cases that were considered in | CRP
60. So there is a real reduction in the hereditary
risk.

In addition, there's a recognition that
not all of those hereditary effects are really | egal,
so there's the validity fraction of .8 being thrown
into the data.

The breast cancer risks are higher by
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about a factor of three, and the reason for that is
| argely those Avon survivors that were exposed as
juveniles are now entering into that period and
contributing the breast cancer to the data.

And there are other studies that would
conmparably indicate a corresponding risk of breast
cancer.

Thyroid, their age nowis recogni zed as a
stronger factor than what it was earlier, and there
are sone gender issues that are folded into the
consideration of the thyroidrisk. Sothe nunbers may
not change t hat nuch, but they're distributed. Things
are distributed a little differently.

And so those are the maj or changes in the
fundanental data that's influencing the Wsub Ts.

The next slide. | guess I'll have to do
a bit of Commttee 2 advertising to | et you know what
we're up to, and there are sonme ram fications. So
this is why I'mdoing this.

We're switching over to a Voxel -based
anatom cal nodel. So there will be an adult mal e and
adult fermale nodel that's going to replace the old
ORNL her maphr odi t e nodel that has been used for years.

So if you go gender specific, that's the

nessage there, that we'll be having to deal wth
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ti ssue doses in nal es and fenal es, and of course, the
work is first being addressed with respect to the
wor ker .

There is also an effort, of course, to
repl ace t he nucl ear decay data i nformation that was in
| CRP Publication 38, and this is a joint ORNL-JAERI
effort and actually under the auspices of EPA and
we' ve processed 1,035 radionuclides.

This is going to give about 200 nore
nuclides with half-lives greater thanten m nutes than
what we addressed in Publication 30, which is the
signi ficance here.

And of course, there's an ongoing effort
t o updat e t he bi oki netic and dosinetric nodels. This,
of course, was largely started in those series of
publications that began after the Chernobyl accident
and has continued with respect toit, the first being
dri ven by age consi derations, but it is continuing on,
of course, with update nuclides and elenents, the
nodel s that we hadn't addressed earlier.

The next slide.

Wl |, the Voxel phantom of course, cones
wi th nedical imges, and of course, it does have an
i nproved anat omi cal realismin pickingthe body. From

a dosimetric standpoint, if there are external
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consi derations, the organ doses, you don't expect a
maj or change in the transport percent.

Internal, at very |ow photon energy you
can see maybe an order of magnitude difference in the
phot on conponent of the dose between two organ, which
is largely a function of what the separation may
really be in those.

There's an effort, of course, when you go
to the nedical images, you' re picking a particular
i ndi vi dual data, and there was a trenmendous anount of
wor k t hat has been put into this effort to have these
phantons or the conputational phantom represent the
reference value. There has been a lot of work to
accomodat e t he ki nds of data that were in Publication
89 with regard to organ sizes and so forth.

The next slide.

Well, this shows you the kind of cross-
section if you haven't |ooked at such a thing.

The next slide, male, and of course, you
can identify all of the tissue in that slide.

Next sli de.

Just alittle update to tell you where we
are with respect to the nucl ear decay data. Actually
here we' ve got to process 1,034 radi onuclides. There

are about 200 additional ones beyond. Ten m nutes
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| CRP had used as the criteria on half-1ife for which
it woul d conput e a dose coefficient per intakes of the
radi onucl i des.

And so there's about 200 nore t han what we
had addressed i n Publication 38 that was done in this
updat e.

The next slide.

"1l close here by speaking a little bit
nor e about the gender averagi ng i ssue whi ch has come
up. | think both Conmttee 1 and Conmittee 2 are
westling a bit with this.

The tissue weighting factors are gender
aver aged, and when we have t hese CT based phant ons, of
course, we're going to come out with gender specific
organ doses, and so it's a question now of how do you
real ly put the effective dose together because you' ve
got a quantity that's gender specific and then you' ve
got weighting factors that are already averaged. So
how best to really conpute this effective dose; does
it really make a difference in what the detrinent
consi derations are? And of course, this is the topic
for ongoi ng di scussi on.

So t he next slide shows actual ly sone very
recent -- these are calculations actually I did in

Beijing -- where the consideration hereisthat if you
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constrain the intake of these radionuclides to 20
mllisieverts in the average worker; so sonmehow you' d
get a positive of male and female, and then the
question is what's the detrinment distributed between
t hese two peopl e?

And so you go down the list here, and
ruthenium is kind of interesting because it's a
nuclide in which the detrinent is -- this in
i ngesti on. So the detrinment largely there is
reflecting colon risk, and so there's a slight
difference in the colon detrinent contribution that
mal es and fenal es get.

But the significant one out of hereis the
l odine 131. Sointhis case the femal es' detrinent is
about a factor of three higher than what the male
val ue woul d be.

So there i s sonme questi ons about howwe' re
going to handle that particular issue.

CHAI RVAN RYAN: Could you tell us why?

DR. ECKERMAN: Well, it's because of al
of the differences in the tissue weighting factors,
and so nmuch of the -- and there is a -- this is
averaged over the population. so there is a higher
thyroid risk coefficient in the female for thyroid

cancer, particularly, and of course at younger ages.
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So these a reflective of all of those
consi derations

CHAI RVAN  RYAN: | guess |'m probing
because | don't understand. Is it based on the
epi dem ol ogy of the cancer risk or is it based on the
dosi metry?

DR. ECKERMAN. No, it's the cancer risk
dat a.

CHAI RVAN RYAN:  Ckay.

DR ECKERVAN. Sothereis adifferencein
t he detrinent for mal es and fenal es, and that refl ects
t hrough here with regard to the thyroid and i odine.

Next sl i de.

| think that's it. Thank you very nuch.

CHAl RVAN RYAN: Thanks, Dr. Ecker man.

Questions? Down on the end, Dana?

DR.  VEI NER: How do we know that dose
delivered over tinme, that the effect is cunul ative?

DR. ECKERVAN: Wel |, there have been sone
studi es that have been done to | ook at whether the
dose is cunul ati ve.

You know, that there are repair processes
goi ng on and so forth, but those repair processes, of
course, are conpletedwithregardtothe latent health

effects, | should say. And so this is a n assunption
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that's in the system as has been tested in various
ot her ani mal species and so forth, but thereisn't, of
course, a neans of really having the statistical power
to do this in an epi study on humans.

DR. VEINER  The next question is just
probably my own ignorance. How do five and 20-year
survival rates feed into the effective rate?

DR. ECKERMAN: Those enter into the
determ nation of what the detrinent is, and so they
then enter in both with regard to speaking to the
lethality fraction, as well as the consideration of
quality of life that's applied to folks who are
actual ly survivals.

So there's a subj ective consi deration t hat
goes into defining the detrinent.

DR. VI NER: But it's actually you
translate this quantitatively?

DR ECKERMAN:  Yes.

DR VEINER: The final question is how
long do you think it's going to take for this to
penetrate to the various places, the environnental
i npact statenents and so on, health considerations,
wher e t hese nunbers are used because we have a nunber
of nodels that we put in these factors, and it's

difficult to update them and people are always back
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20 years. | mean, there are still some cases here
where you're not even up to | PRC 60.

So do you have any estimate of how | ong
this is going to take?

DR. ECKERMAN:. Based on past experiences?

(Laughter.)

DR. ECKERVMAN: We still have things that
are still driven by publication, too. So that's been,
'59 to.

A lot of the dosinmetric data that, of
course, was avail abl e post 1 CRP 60 is being used, the
dose coefficients are being used in a lot of
applications now. So that has been sort of
acconpl i shed at | east with respect to equival ent dose
without a real -- well, both NRC and DOE and DPE, of
course, have been using the later dosinetric data.

But it's a long process to get all of
t hese things i nbedded i nthe regul atory process. It's
way too long a process.

CHAI RVAN RYAN: Keith, I'm rem nded of
what you have comented on previously to the ACNW
regarding FRG 13, and | think it's true. Correct me
if I"'mwong, Don or Vince, but |icensees are t he ones
that want to use the nore updated dosimetry in

particul ar anal ysis or are authori zed specifically to
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do that.

| think that's true in agreenent states,
Ed, as well.

So the information is there, and it's
accessibletolicensees touse. Did|l get that right?
DR COOL: Essentially, yeah

CHAI RVAN RYAN: Okay. A licensee who
wants to make it a standing part of their protection
program needs to apply to be able to use it because,
of course it is different fromwhat's in publication,
10 CFR Part 20.

We have been granting those. W |ook a
bit skeptical when a licensee follow ng an event or
sonmething then tries to backfit their data if they
weren't al ready approved to have their programrunit.
That we don't | ook very kindly on.

CHAI RVAN RYAN: right. | understand that.
Thanks for clarifying that.

Ed, do you have any coment from the
agreenent states with respect to that point?

MR. BOYD: | think we mght be a little
nore lenient inusingit to evaluate an event that has
occurred as opposed to looking at it prospectively.

CHAI RMVAN RYAN: Right. GCkay. Thanks.

Al l en.
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MR. CROFF: Yeah. You nentioned a couple

of changes in the radiation weighting factor. \What
underlies the change i n photons? There's sonme gener al
uncertainty, |'d say, inthe neutrons. Sort of what's
goi ng on there?

DR. ECKERVMAN. Well, the change in the
protons | argely conmes out of joint working group with
ICRU and ICRP, and it goes back to initially the
rel ati onshi p bet ween t he operational quantities, those
calculated in the -- the dose equivalent with he
sphere, t hat really relied on t he

QLET rel ationship, where ICRP in setting up the
protection quantities backed off to |ooking at the

wei ghting factor as a function of the incident energy.

And so there was a cal i brati on schene t hat
carried onthere, and that's |l argely where a factor of
two cones into consideration, and said that the
setting the Wsub Rat five for protons was actually
an over estimate.

So this is just sort of a redo of the
physi cs and dealing with the QLET rel ationship in the
sphere. And this is discussedin|CRPPublication 92.

The neutron, of course, is -- you have to

have a correspondence between the quality factor for

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

63

neutrons or their weighting factor for neutrons and
that for protons because recall the proton being a
maj or part of defining the energy deposition for
neutron interactions. So there should be an
agreenent there.

Part of the considerations at the high
energy end cone into play with regard to space
radi ati on and, of course, there's interest inthe air
crew problem of dosinmetry, and at the high end at
| east, once you get a very high neutron energies, the
neutron wei ghting factor ought to col | apse back agai n
to what the proton data would tell you

That's at | east where the physics takes
you. You're outside of, of course, again, the realm
of really having a |lot of experinental data to add
onto the wei ghting factor, but the physics data would
suggest that at the very high energy the two ought to
correspond to one anot her.

And again, that's issue that's part
alluded to in I CRP 92.

CHAI RVAN RYAN: Keith, you touched a
couple of tinmes on uncertainty type questions with
regard to the ratios for a female to mal e detri nment,
and |'ve heard you tal k previously about the overal

uncertainty and i nternal dose cal cul ati ons and nodel s
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and kind of the history of how those uncertainties
have evol ved over tine.

Could you give us your insights there,
pl ease? | wanted to pick your brain for the benefit
of the commttee and the audi ence on, you know, how
you think that's going and what in these new
recommendati ons, you know, are really the critical
things for us to focus on on internal dose estimation
or external dose estimation, for that matter, but
really the internal side of things.

What's the good news and how are
uncertainties progressing?

DR. ECKERNAN: Well, the wuncertainty
guestionis, of course, difficult to deal with, but in
the context of a radiation protection system
However, despite that, when one tries to at |east
acknow edge what the uncertainties areinthe data and
where they come from

Actually Committee 1 has at |east the
draft that | saw of their foundation docunent, does
al so have a section where they tal k about sonme of the
uncertainties and the risk coefficients and the
wei ghting factors not in a real quantitative sense,
but at least defining where the sources of the

i nformati on are.
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Wthrespect totheinternal emtters, the
bi oki netic information is really the dom nant source
of the uncertainty. There is, of course, within the
lung nodel, for exanple -- many of the nodel s that
have been now devel oped, and there will be a new nodel
for the elementary track that will be available inthe
next go-round for the dosinetry; many of these nodel s
that are being developed and in trying to appeal to
t he physiological basis for the processes and so
forth, I wouldn't say that they were all nechanistic,
but they'retrying to deal with the physiol ogy as wel |
as the el enent of specific information.

But the behavior of aerosols within the
lung and the ability to address the different
compounds and their solubilities, define what the
absorption is to the system c uptake of blood, if you
will, is, of course, very inportant.

And then the processes by which we have
between nodel, the fate of that material as it is
di stri but ed anongst t he organs and el i m nated fromt he
body, that tends to be, |I think, the dom nant source
of the uncertainty.

And a | ot of this you can characterize by
at | east looking at the quality of the information

t hat you have to devel op those nodel s, and of course,
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it wvaries considerably across the spectrum of
radi onuclides |I'd be happy to deal wth.

But one would hope that these dose
coefficients would be withina-- youdlike it if we
were within about a factor of three, I think would be
very good.

CHAI RVAN RYAN: But a factor of ten may be
reality?

DR. ECKERMAN: And a factor of ten or
hi gher may be reality on some radi onucli de.

CHAl RVAN RYAN:  The reason | asked the
question is, you know, we do have regul ations that
allow, for exanple, in the case of an intake for a
specific case by case evaluation and their are
protocols and details for how to do that. | can
envision in my owmn mnd that tritiumis probably a
whol e | ot easier to deal with as a vapor than, say,
pl ut oni umor sone ot her inert or i nsol ubl e actinide or
oxi de.

So | appreciate and recognize this is a
great range in the certainty values, and we also
probably think nmore these days about air sanples
rather than bi oessay sanples and characterizing the
wor k pl ace rat her than characterizingthe worker after

the fact, although both are good ways to think about
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doing internal dosinetry for those few cases where
it's inmportant or where exposures have occurred.

| guess the $64,000 question to me is:
what do these new | CRP reconmendati ons provi de us as
novi ng the ball forward, giventhat reality that we've
j ust descri bed.

DR. ECKERVMAN. Well, | think this is a
part of a continuing evolution or | hate to use that
word right now, but progress in the nodeling effort.
| think the kinds of dosinmetric nodeling that was
done, say, with respect to the ICRP 30, there's been
a substantial inprovenment and change in phil osophy,
say, post Chernobyl where | CRP and many ot hers had to
become nore realistic in the way things are being
nodel ed and so forth.

So in sonme of the earlier work there was
a tendency to be conservative in the selection of
paraneters, and of course, the degree of conservati sm
woul d i ncrease rather substantially as you went down
each of the nodels between the lung nodel, the
system ¢ nodel and so forth.

The newer efforts clearly recogni ze that
these nodels are going to be used in different
manners, and so there really is an effort to becone

realistic in the dose estinmates, and | think wth
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respect to the dosinetry, nmy own little area, that's
one of the virtues where data and newer work-up is.
It's the realistic treatnment of exposures as best we
can.

CHAl RVAN RYAN: The other thing | heard
you tal k about which I'd ask you to talk a bit about
again is the nodeling for an adult, an adol escent, and
an infant or a child. | think that's an interesting
area where there probably has been sone i nprovenent in
t he representativeness, | guess is the best word, of
nodel s for a particul ar exposed group or individual.

DR. ECKERVAN: Wl |, that devel opnent of
t he age specific dosinetry, of course, provided a | ot
of new directions in the whole nodeling process
because prior to that the nodels were largely really
constructed just as curve-fits to observations on
wor ker s.

And the details with regard, say, to how
the material is nmoving within the body and the | ength
bet ween the excretion routes that are inportant with
respect to bioassay and i nternal dose was largely --
was very tenuous at best.

And so as the issue changed to dealing
with age, it was necessary, of course, to apply to a

| arger body of information than what we had wth
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respect to just |ooking at workers, and that brought
in the physiol ogical information.

And | think that's been i nbeddi ng, trying
to inbed that work-up. It has been very inportant
with respect totreatinglong-livedradionuclides|ike
your actinides, which intake is as a child, but it
woul d be wi th the i ndividual through the course of his
life, and how that radionuclide noves within the

skel etal systemand is elimnated fromthe body, it's
very inportant to accommpdate that in the eval uation
doses.

So the age consideration provided a
considerable stinmulus for inproving this whole
approach to nodeling, and with respect to the benefit
to the worker popul ationis, of course, that there now
isanexplicit interaction between routes of excretion
and the material within the body that's defining the
doses to the various tissues of the body.

So that has provided, | think, a
consi derable benefit to both the occupational
consi deration as well as --

CHAIl RMVAN RYAN: So we're really talking
about bot h anat om cal and physiologic reality in the
nodel i ng.

DR. ECKERVMAN. Yes, yes.
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CHAl RVAN RYAN: Ckay. Thanks.

Jim do you have any questions? Any ot her
questions from ACRS nenbers?

| guess at this point what |'d suggest is
t hat we' re probably at a poi nt where we coul d t ake our
schedul ed break, which we sort of passed through
havi ng m ssed a speaker. Wy don't we return here at
11 o' cl ock rather than 11:15, and we'll have tine on

the agenda for public comments prior to our |unch

br eak.

| f there are no ot her questions fromstaff
or other nenbers, we'll proceed to a break

Thank vyou. W'll see you all at 11
o' cl ock.

(Wher eupon, the foregoing matter went off

the record at 11: 25 a. m and went back on

the record at 11:08 a.m)

CHAl RVAN RYAN: Fol ks, if we could cone
back to order, please.

|*ve been asked by our reporter over in
the far corner if you speak, please speak directly
into the m crophone. For the individual presenters,
it's probably hard to | ook at your slides and conti nue
to do that. So there's a lapel mc right there in

front of Mke Boyd. |If the speaker would use that
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whi |l e you' re giving your presentation, that would be
nost hel pful, and I'd ask others at the panel tables
to speak directly into the m crophone and also for
those in the audience the sane. Unli ke the room
upstairs, these are pretty |l ocalized m crophones, and
it would surely help the reporter if we accomdate
t hat need.

Thank you.

That being said, we are at the point on
presentations for any public comrents, perhaps
qguestions fromnenbers of the audi ence. |f anyone has
a question or comment that they'd like to make at this
point, 1'd ask you to find a m crophone to identify
yoursel f and your affiliation.

MR. ANDERSEN:. Yeah, | have a questi on,
guess, ostensibly for --

CHAl RVAN RYAN: Tell us who you are and
who you're with

MR.  ANDERSEN: Ch, sorry about that.
Ral ph Andersen, Nucl ear Energy Institute.

Starting perhaps with you, Don, | wonder
if you could elaborate just a little nore on this
di stinction between dose limts and dose constrai ns.
| understand how they're intended to be applied, but

l"mtrying to rationalize in my own m nd the meani ng
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of a dose limt in terns of protection and safety
versus the neaning of a dose constraint in terns of
protection and safety.

DR. COOL: COkay. ICRP' s use of limt as
an all source to a single individual and constrained
as a single source to an individual, they've drawn a
di stinction sinply based on whether they're dealing
with a single source or whether there's all sources.

When we nove to what we have to do as NRC,
what you as one of your operators out of NEI, for the
nost part you' re actual |y worki ng wi t h what | CRP woul d
termas constraints. You have a particul ar source or
a set of sources, small set of sources, that you're
control ling and you' re | ooki ng at t he exposure to each
of the individuals trying to provide specific
protection.

| CRP woul d suggest that you are dealing
with a constraint, assuring that that individual is
recei ving the accept abl e protecti on and t hen desi gni ng
your optim zati on ALARA dose reducti on prograns within
that constraint to further reduce their exposure.

One of the debates going on | ast week in
Beijing, in fact, was as whether or not |CRP has

broadened the word "constraint,"” it actually becane

[imt in the legal reference of the term That is a
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di stinction that | CRP has not nade, but which we wl|
i kely have to make because we, NRC, other regul atory
agenci es, when we use the word Limt, we're using it
inalegal sense, a boundary whi ch enforcenent action
is going to take place.

| CRP' s use of constraint as a boundary for
provi di ng particul ar protection and where sone acti on
i s supposed to happen, doesn't differentiate whether
that action is a crimnal or civil sanction or
sonmething |i ke that, or whether the actionis you have
togo backinandre-reviewthe situationor institute
a new particular piece of plan or otherw se.

| think they actually wouldintendthat it
applied to both of those situations, keeping it
generic, that it sinply neans that you have to take an
action, whatever actionthe operator or the regul ator,
dependi ng on who set the constraint, set for that
particul ar boundary.

| don't know whet her that hel ps you, but
| CRPs, infact, try to stay away fromwhat a regul at or
m ght decide to dointerns of setting a hard |ine for
an enf orcenment acti on and what a regul atory m ght want
an operator to do in setting softer lines
programmatically within different pieces of their

program each of those functions the same way.
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They are a constraint. They deal with an
i ndividual and a source, and it's a boundary bel ow

which they're inplementing their ALARA optim zation

program
MR. ANDERSEN:. Ral ph Andersen, NEl.
Yeah, [I'Il just follow onto that to

reinforce that | think you captured nmy question

exactly. 1n NRCor Atom c Energy Act legal terns, it

creates a quandary for ne as to what constitutes an
adequate |evel of protection. If you ve got a 20
mllisievert per year constraint and up to a 50
mllisievert per year limt, | have a hard tine
reconciling what's the real safe |evel.

DR. COOL: | guess | would sinply reflect
that's a good question because, in fact, in the draft
recomrendations ICRP is continuing to endorse the
[imts from Publication 60, which for occupational
exposure i s expressed as ten mllisieverts over five
years with a maxi num of five in any year.

So one way of interpreting that could
certainly be that a maxi rumof five so | ong as people
are floating along in the vicinity of two or |ess
woul d nmeet their definition of limt.

There hasn't been a |ot of elaboration

with regard to howthey m ght play different sources,
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whether that's all of the plants that the workers
mght junp to in an outage year, you know, spring
outage for two plants, fall outage work, two plants.

O course from our standpoint we still
regard that that individual because we're going to
track themaround is going to have to be within the
limt. So, in fact, it's difficult for ne to
under st and why t hat doesn't, when you get down to the
real practical reality, nmeet their sort of m ninmm
definition.

Now, one possible interpretation, the Don
Cool interpretationonly, is that you could take those
sorts of limtation values and separately you could
establish operator specific constraints within that
two or less for your particular program Every tine
you go through an outage, you set up goals and
speci fic goals for each of the individual actions that
you t ake.

Al'l of those fit in within a structured
systemof a limt with constraints underneath it to
make sure you don't get to that, and trying to
optim ze below that, and the system would still be
coherent.

MR. ANDERSEN: Ral ph Andersen, NEI

More of a comment than a question, but
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just for the benefit of those who aren't aware of
that, in the NRC staff's efforts to begin putting
t ogether a new |icensing franmework for new reactors,
| just want to point out that potential exposure
plays a very dominant role in the framework that
they' re constructing. You should be aware of that.

There was a presentation, a public
neeting, |last nonth, | believe, by the research fol ks
t hat are working on the new |licensing franmework, and
it hinges al nost entirely on the concept of potenti al
exposure which is new.

The reason | call it to your attentionis
because in essence, ICRP points out that their
di scussion of potential exposure actually excludes
consi deration of the reactors and large facilities
because of other factors that need to be considered
that they really don't take into account.

But | did want to just call that to the
conmttee's attentioninterns of formul ating areport
or comments, that that becones very inportant in
regul atory space in the future.

CHAI RVAN RYAN: If | may just pick up on
t hat and ask sone of the panel nenbers [inaudi bl e due
to NRC audio systemfailure]. ['mgoing to ask John

Garrick's "so what" question.
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What's different about having a dose
[imt? An ALARA requirenment to optim ze [inaudible
due to NRC audio system failure] versus this what
seens to me to be this kind of nore conplicated schene
of constraints and limts and optim zation and then
we' ve got folded onto that these | ow and high | evels
of concern based on different dose |evels and, you
know, putting aside, for exanple, the worker nunbers
a little bit different even though we've got the
average over five years and all of that.

Wat do we gain or lose in radiation
protection practice, | guess is ny basic question, and
| ask that question in two frameworks. One is for
protection of workers in the workplace. Two is for
protection of nmenbers of the public in the
environnental facilities.

You know, | struggle in that arena, for
exanple, in the difference between a limt and a
constraint, given that not too many fol ks probably are
exposed to nore than one significant source if we
| eave radon and nedi cal exposure aside.

So the "so what" question is: are we
gai ni ng anyt hi ng by consi deri ng t hese new
reconmendations interns of the fundanental radiation

protection practice and safety of workers in the
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public?

That' s a $64, 000 question, | think, but --

DR COOL: | think you've under val ued t he
question, and | think the pragmatic answer is not
nmuch. There's a clear recognition that radiation
protection prograns around the worl d are functi oni ng,
do seemto be providing the appropriate protection.

They are not, in fact, advertising these
as nunerical ly di fferent changes from the
reconmendati ons that they made in 1990 i n Publication
60. Nunerically they're exactly the same.

They are not advertising that this is a
si gni fi cant increase in protection. They' re
advertising it as a sinplification.

Now, you coul d put up a ni ce questi on mark
behi nd that, and that | suppose depends on which side
you're viewing it from They would suggest to you
that they've left limts in because so nmany people
like the word "limt."

But thereality is that everybody operates
wi th whatever word you want to use in what they cal
a constrained system It's a constraint, you' ve set
a boundary. You' ve given sone |legal or |ess than
legal inplication of that boundary, and you' ve

constructed an optimzation process below the
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addi tional protection that can be afforded under the
ci rcunst ances, period, end of discussion.

In the occupational realm they' ve
provided a bit of flexibility because peopl e can bunp
into several different sources. In the public
exposure, the maxi numconstraint andthe publiclimts
are exactly the sane because there are a lot of
ci rcunst ances where you have one dom nant source, and
that's the end of the discussion.

CHAl RVAN RYAN: Dr. Hol ahan.

DR HOLAHAN: [If I mght just add briefly
to that, this is a question that the Conm ssion is
going to be asking of the staff and the various
advi sory comm ttees once this docunent has gone fi nal
because for wus to do rulemaking, and that's
i mpl enenti ng ei t her Publ i cati on 60 or t he
recommendat i ons of 2005.

For us to change Part 20 is going to
require rulemaking, and we're going to have to
denmonstrate sone sort of increased health and safety
benefit to justify nmaking that change. Basically it
cones into backfit space.

And if we can't denonstrate that by
adopting the new recomendations or the new

net hodol ogy that will significantly inprove public
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health and safety, we're going to run into some
significant problens with inplenenting any of this.

So | would ask that as these
reconmendati ons cone forward, as new docunents cone
forward, whether they be the BEIRVII report that will
be avail abl e next year or other docunentation, we're
going to be looking to not only the staff, but the
advi sory comrittees to hel p us answer that "so what"
guesti on.

CHAI RVAN RYAN: That's why we're all here,
Vince. W' re happy to help consider it and eval uate
some of these proposals, and think about that
question. That's kind of why | asked it. [inaudible
due to NRC audi o system failure]

Any ot her questions or conments? Yes,
Ral ph.

MR. ANDERSEN:. On another topic, | was
very interested in Keith's presentati on especially on
gender specific issues, and just for any or all of
you, it occurs to ne that this divergence between our
current U S. legal/regulatory framework and our
understanding of differences between sexes and
radiation protection ternms is going to create a
problem but do | have that right?

| believe that legally the regul atory
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agencies are obligated to be gender neutral, and yet
it appears to ne that this npst recent set of
reconmendat i ons wi || hi ghl i ght i ncreasingly
significant differences in terns of effects from
radi ati on between sexes.

|s there really an issue there?

DR COOL: | think the shortest answer is
there could be. | believe at the nonment you stil
have averagi ng other coefficients, and there hasn't
been i dentified sone ot her things, but you can see the
potentials on the horizon.

O course, as good regul atory agenci es we
coul d al ways default to the npst conservative of the
t wo. | was expecting the reaction, the visceral
reaction that | just saw there.

But in fact, that is one of the questions.
If you get to separate dose coefficients in the
nodel i ng for mal es and fenal es, then you start to run
into a whol e new set of issues that we have not had to
identify, and keeping in mnd that in the broader
schenme of things, while NRC is |ooking at byproduct
materials, that it becomes an enornous issue because
when you get |ike Ed has, the PET and the X-ray and
everything el se, you' ve got a work force whichis, in

fact, nore than 50 percent female inits totality and
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occupati onal exposure.

DR. POAERS: | nean there has al ways been
a gender differential, and it causes operational
difficulties andliability challenges t hat managenent
just sinply has to confront. So, | mean, | guess the
answer is that if it canme back with a set of
regul ati ons that were not gender neutral you woul d not
be adding to the difficulties that already exist.

CHAI RVAN RYAN: One caution that | have in
this area is that -- and | appreciate, for exanple
[i naudi bl e due to NRC audio systemfailure] -- 1'Il
accept Thyroid m ght be different than the others, but
| ml ooki ng at ot her numbers ranging from.74 to 1. 4.
|'"mgoing to guess they're all the sane to within a
certain analysis that can provide the questions.

The questi ons general differences | would
say you know, have to be, shoul d be evaluated in terns
of a very rigorous treatnment of uncertainty. Wthout
that you're really maybe guilty of what | call
nunerical narcosis. You're just kind of convincing
your sel f the nunbers are sonet hi ng when t hey m ght not
be.

s that a fair sunmary, Keith?

DR. ECKERVMAN: Yes, and in fact, you know,

| had nmentioned that little factor of three kind of
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consideration | had in the back of my m nd, and that's
what | was | ooking at in those nunbers.

The other thing that one has to bear in
mnd is it's also a question of normalization. For
exanpl e, if you | ooked at t hose nunmbers and changed it
back to air concentration and then brought in the
differenceintheair intake rate, the breathingrate,
some of that woul d di sappear again.

And let nme make sure also to carefully
guantify those nunbers that I showed you. Those were
based on weighting factors averaged over the
popul ation. So if you | ooked at wei ghting factors or
detriment factors that were only for the working
popul ation, things would ook a little different in
this cal cul ati on

So except that |ICRP, of course, in the
past record has only cone out with one set of
wei ghting factors that were averaged over our entire
popul ati on.

| f they did sonme nore work with respect to
just workers and separated themfromthe popul ati on of
all ages, things would look a little different as
wel | .

So there's a ot of other issues to dig

into those nunmbers that | showed you to |ook and
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consi der, and gender has always been one of them
Actually there are differences in the risk and the
di stribution of the risk across the gender.

CHAI RVAN RYAN: | guess the question that
| have is when you think about gender differences,
t hi nk about age di fferences, health status differences
and ot her things, you could think about all of those
as having an inpact on one group versus another
whet her it's mal e-femal e, ol d-young, sick-not so si ck,
snmokers, nonsnokers, what ever you want to t hi nk about .

And | guess sone of that -- correct ne if
l"mwong -- kind of falls out in the epidem ol ogy,
and | think |ooking ahead to BEIR 7, we'll probably
see some updates on those kinds of comments.

But 1' mvery cautioustotry andinterpret
any one of these factors as bei ng meani ngful enough to
require us to do sonething different in standards
until you'vereally got the details of the uncertainty
analysis and the underlying physiologic and
epi dem ol ogi ¢ i ssues backing it up.

s nmy view fair?

DR. ECKERMAN:. That's fair, and | think
this is all part of that transparent process that
needs to be | ooked at and vetted out and said.

CHAI RMVAN RYAN: Ckay. Thanks.
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O her questions or coments?

Goi ng once, going tw ce?

Well, again, we're just about at the end
of our short session. Are there any questions or
conments on the panel ?

Dana. Lean into that m crophone, sir.

DR. POAERS: Yeah.

CHAI RMVAN RYAN:  Thank you.

DR. PONERS: The statenent was nmade that
nodi fication of the regulations would require
rul emaki ng, and absol utely true, but one option that
t he Conmi ssion has been utilizing alot lately to get
around the question of cost benefit has been to make
changes that are voluntary in nature. That is, a
| i censee can choose to adopt themor not, and i n which
case they get around t he denonstration of benefit for
t he changes.

Has that been given consideration here?

DR. COOL: At this nmoment that answer is,
| think, too soon to tell. Fornmerly with the
Commi ssion at this nmonent, the staff several years ago
went up with several options for whether to start
proceedi ng down a |ine or not.

The Conmi ssion asked us to formally wait

until the | CRP recommendati ons were in place and then
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come bring themsone proposals. That's the node that
we're in at this nonent.

| am expecting that the staff wll be
of fering the Comm ssion comments to send to | CRP on
t hese reconmmendati ons. Once the recommendations are
in place, we'll be offering them sone options and
recommendati ons for how to start proceedi ng.

W will have to |look at that. From a
hi stori cal perspective, that was one of the questions
at the tine that the revision of Part 20 happened in
the late 1980s, which also had a bit of difficulty
because we were tal ki ng about the basic standards for
radi ati on protection. W were tal ki ng about somnet hi ng
t hat was of the highest conpatibility order in order
to have consistent regul ati ons across the country.

And while it has been too long for nme to
remenber the details, there were alot of difficulties
inenvisioningthat different |icensees coul d be using
different sets of dose limts and standards and
factors that it would be nearly inpossibletotry and
manage a w de diversity.

The reality is we've craw ed into that
just alittle bit by granting |icensees perm ssionto
use nore recent netabolic nodels and dosinetric

informati on on a case-by-case basis. That hasn't
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gotten too difficult because the only people who
really want to use it are the fol ks who are dealing in
urani umand t hori umand a few of the radi onucli des for
where there was a substantial change.

A voluntary set of things will have to be
| ooked at very carefully because there are a whole
series of factors that will go into it.

DR. PONERS: Well, | understand that we
certainly are getting a wde range of |I|icensee
responses and things like fire protection, perhaps in
5046 t he basi c reactor design basis accident. | mean,
this does seemto be a trend, and it's usually based
on wusing risk and rather than hard and fast
constraints as your netric.

And you may well be nmoving in that
direction here as well. It nmakes your lifedifficult.

CHAl RVAN RYAN: Yes, Dr. Vetter.

DR. VETTER Rich Vetter from the Mayo
Cinic.

| just wanted to make a point about
adopti ng these and what t he i npact woul d be. Relative
to adopting the limt of two U.S. units rens per year
versus five, |less than one percent of our nonitored
wor kers receive nore than two rem Every one of them

every one of those individuals is involved in life
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saving activities every day. They work in cardiac
| abs, et cetera. They get high doses because that's
the nature of their work.

It woul d be very, very conplicated totry
t o do sonet hi ng about that because obvi ously the ri sk-
benefit there for society is huge on the benefit side
even though these workers are getting nore than two
rem per year. And this is at an academ c nedi cal
center where we can rotate around a little bit.

At a comunity hospital where you don't
have that option, | expect that would be extrenely
probl emati c.

CHAI RMAN RYAN:. Thank you.

O her comment s?

| woul d advi se on two points. One is the
Center for Nuclear Waste Research is on the phone.
Wl come to San Antoni o.

And with that said, I'"mnot going to nove
any tal ks forward because I'mtrying to stay pretty
faithfully to the schedule so that fol ks who had
pl anned to participate or attend a particul ar sessi on
based on the public agenda will be able to do so.

So, yes, nore questions or coment?

M5. FAI ROBENT: Yeah, Lynne Fai robent with

t he Anerican Associ ation of Physicists in Medicine.
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| just want to change the focus a little
bit differently. W're all tal king here today about
the draft | CRP reconmendati ons and how t hose m ght be
i mpl enented into the U S. regulatory systemin the
future, but | know that NCRP is holding off on their
action until the ICRP drafts, and | knowthat sone of
t heir stuff cont ai ned in t he draft | CRP
reconmendati ons may, infact, andisinconsistent with
some of the NCRP recommendati ons.

And | just wondered if the staff could or
sone of the NCRP nenbers who are here on the pane
could talk to where the NCRP process is and al so how
the staff m ght resol ve deci di ng which way to go with
an | CRP recommendation over NCRP where they are
contradi ctory.

For exanpl e, NCRC Commentary 111 versus
the caregivers recommendation in the draft |CRP
recommendation is an exanple in the nedical end I'm
t hi nki ng about .

CHAl RVAN RYAN: Care to respond?

DR. VETTER Well, to the best of ny
know edge, NCRP is waiting for BIER VII before they
decide what to do with 116. That's their basic
recommendat i ons.

And Commentary 11 deals with treat nent of
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menbers of the public as caregivers, and 1'Il be
making a few coments about that during ny
presentation.

CHAI RVAN RYAN: We'I | cover that area,
think, alittle bit nmore fully this afternoon.

And, again, |ooking ahead, we'll have
Vi nce Hol ahan, M ke Boyd, Ed Bailey, and Rich Vetter
this afternoon tal ki ng about various aspects in the
EPA, the nedi cal conmunity, and again, the staff views
on sone of these other techniques.

And of course, Ed wth his nusical
comput er over there.

(Laughter.)

CHAI RVAN RYAN: Having just all kinds of
fun. That's all right.

And, of course, Ed representing the
agreement states' view, certainly the recipients of
any changes in NRC regul ati ons across the country.

Wth that being said, we'll adjourn until
1:00 p.m, and we'll start pronptly at 1:00 p.m
Thank you all for your time and attention this
nor ni ng.

(Wher eupon, at 11: 37 a. m, the nmeeting was
recessed for lunch, to reconvene at 1:00 p.m, the

sanme day.)
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CHAl RVAN RYAN: We'll go ahead and get

started if we can, please. W're going to consider
now i ndi vi dual protection (selection of constraints)
and we have several presentations, of course, this
afternoon, starting first with NRC Menber Vince
Hol ahan.

Vince, welcone and thank you for being
with us.

DR. HOLAHAN: Well, good afternoon. When
| was putting the slides together, obviously it was in

t he vortex of not know ng what everyone el se was goi ng

to be presenting, so you'll see a nunber of
duplications and if that's not bad enough | was
| ooking at some of the presentations that will be

followng mne and they seem to be using simlar
presentation slides. So we'll tend to nove through
themfairly quickly.

One of the things that Neil Col enan asked
nme to do several weeks ago is to highlight sone of the
changes, if you will, between Part 20 and where the
2005 recommendati ons are. Al though we won't directly
address it, we'll kind of nibble around the fringes,
if you will, of the so what question.

|f we had the second slide --

(Sl'ide change.)

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

92
DR. HOLAHAN: One of the things that the

| CRP reports that it wants to do i s reviewscience and
technol ogy on a periodic basis, |ooking for changes
t hat m ght drive newreconmendati ons, keeping in m nd
t hat they want to maintain the best safety culture as
possi bl e.

They also recognize that they want to
maintain as best as possible stability in our
regul atory system As you're aware, the adaptation or
adopti on of the | CRP 60 reconmendati ons by nmany of the
Eur opean Conmunity countries was rather traumati c and
expensi ve. Needl ess to say, they are not | ooking for
maj or changes and with that said, Roger C arke has
said that the recommendati ons that we're discussing
today are neant to be evolutionary in nature and not
revol utionary. That's probably an appropriate
statement fromthe context if you' re noving fromthe
| CRP 60 reconmendati ons to the 2005 r econmendat i ons,
but not necessarily soif we're tal ki ng about Part 20.

One of the major highlights that is of
interest here is the fact that they stated that they
are not changing the recommendationsonlimtsin Part
60. And for all intents and purposes, that's true.

But one of the new things that has been

brought in is the concept of constraint. And as we
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m ddl ed around this norning, really constraint isn't
particularly new to the NRC. W have taken many of
our dose limts and parsed them if you will, so that
we have source constraints.

Dr. Eckerman mentioned very briefly this
norni ng that the radi ati on wei ghting factors and the
ti ssue wei ghting factors have been nodi fied slightly.
Unfortunately, we can't get intothe nuts and bolts of
the tissue weighting factors because quite frankly,
that's in one of the foundation docunents we haven't
seen. Hopeful Iy, that foundation docunment wll be
made available as soon as possible because ny
understand is is that this docunent is over a thousand
pages in | ength.

W' ve al so nentioned that the nom nal risk
coefficients have been revised slightly. And again,
these risk coefficients can be found in the data
that's contained in one of the annexes at the end of
t he docunment and again, it's based on that foundation
information that we don't have a chance to | ook at.

What | find interesting though is when we
| ooked at those nom nal risk coefficient nunbers, the
nortal ity nunbers have decreased. And the reason the
nortality nunmbers have decreased are because of

i mprovenents in cancer treatnment and i nprovenents in
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det ecti on.

And the issue that I will be |ooking at
when we get into the foundation docunments is what is
that really based upon? Is that a nunber that we can
apply globally? Is it a nunber that's npbst apropos
for the U S.? Qite frankly, | don't have an answer
at this tine.

(Sl'ide change.)

DR HOLAHAN:

So if you were to look at slide 5, it's
what we call the exposure limts. And what |'vetried
to do is capture for you very briefly where we are in
ICRP 26 which was published in 1977; the 1990
recommendati ons, asreflectedin 60, the current draft
recommendat i ons of 2005, and part 20, keeping in m nd
t hat nost of the nunmbers under part 20 were adopted in

1991. The Federal Register notice was March of that

dat e.

As you see for occupational, we're | ooki ng
at 5 remin part 26 which is where we are currently
today. That 5 rem nunber was justified originally
based on risk, the annual risk of death due to
exposure and it was a nunber that was to be conparabl e
wi th ot her heavy industry type jobs, keeping in mnd

t he nunber that was deri ved here, al so took ALARA i nto
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consi der ati on.

During the 1980s, if you will, nortality
among the heavy industries actually decreased bel ow
10" per year. And the new nunbers that we saw in
1990 wer e reduced accordingly. W' ve heard that that
nunber was essentially 10 remor 100 mi|llisieverts for
a b5-year period, giving us an average of 20
mllisieverts or 2 remper year on average over that
5-year period, keeping in mnd that in any one year,
we can have a 5 rem exposure.

Those nunbers are also contained in the 2005
recommendat i on.

The i npact of that nunber and where we are
today I'll go over in just a couple of slides. If we
| ook at the public nunmbers, |ICRP 26 recomended 500
milliremor 5 mllisievert to nenbers of the public.
In 1990, the recommendations in | CRP 60 reduced that
to 100 mlliremand that was actually a nunber that
the NRC considered when it was revising at the |ast
mnute, if youwll, part 20. And those were nunbers
that were, in fact, adopted. So we are, in fact, in
conmpl i ance there.

Fetal nunbers have changed. This is
particularly inportant for the occupational worker.

Dr. Vetter will actually gointo a couple of slides in
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his presentation, but you can see there has been a
gradual reduction in the fetal exposure for that
occupati onal worker

I n 1990, the recommendati on froml CRP was
200 mlliremto the surface of the abdonen during the
remai nder of the duration of the pregnancy. The
current reconmendation has reduced that to 100
mllirem Today, NRC with part 20 is at 500. Dr.
Vetter, as | say, will tal k about the inplications of
t hat change.

CHAI RVAN RYAN: Just a qui ck
clarification, Vince, just so people recognize what
you're talking about. It says exposure limts and
that woul d be term of the pregnancy.

DR HOLAHAN: That would be the term of

t he pregnancy.

CHAI RVAN  RYAN: I want to meke sure
ever ybody

DR, HOLAHAN: That's correct. Medi cal
caregivers is actually a new category. [t wasn't
addressed in 1977. It was briefly addressed in

paragraph 194 of the 1990 recommendations, but no
l[imt was described. And today, we actually have some

quantification as we'll see in ny next -- actually,
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it's on this one right here.

CHAI RVAN RYAN: Could you |eave that
previous slide, Vince?

DR. HOLAHAN: No, | haven't left it yet.

CHAI RMVAN RYAN: |'m sorry.

DR HOLAHAN: | haven't left it yet.

CHAI RVAN RYAN: Okay. | was just goingto
ask you, could you help us understand the |ast two
colums interns of definition of anedical caregiver?

DR. HOLAHAN: Medi cal caregiver woul d be
that famly nenber that is providing confort to a
patient during their treatnent. This is not an
occupati onal exposure per se. As Dr. Cool had al | uded
to, if my daughter, your spouse, significant other,
famly menber were to receive a procedure and you
wanted to be with them during the course of that
procedure, you would be allowed to exceed the public
dose Iimt of one mllisievert per year.

Par t 20 is now 500 mllirem 5
mllisievert. W were aware at the time of the NCRP' s
comrentary. That comrentary actual ly suggested that
we consider a 5 remexposure, essentially making the
caregiver the same as an occupational worker,
receiving training, receiving nonitoring at the tine.

That was actually in a petition; we were devel opi ng
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our rulemaking, one of the courses of action we
consi der ed. But the Commi ssion selected to 500
mlliremdose [imt as to where we are today.

Wth the 2005 recomrendations, it 1is
suggested that the caregivers be allowedto receivein
any occasion several hundreds of mllirem per
treatnment with a maxi nrumconstraint, if you wll, of
2 rem per year.

CHAI RVAN  RYAN: Let me just kind of

understand the details here. That, to nme, is an
interesting difference. Two remis the annual limt
versus an occasional limt of hundreds of mllirem

itself. At sone point, caregiving becones nore of an
occupation than anything elseif it's multiple years,
for exanple. Were does a holder fit into this? A
famly nmenber is asked to participate and sonebody
hol ding that child, for exanple, during an x-ray or
some other -- 1'm just asking, maybe now or |ater
|"mjust trying to probe sone of the realities here.

DR. VETTER Well, the |last question, a
hol der ?

CHAl RVAN RYAN:  Yes.

DR. VETTER:  Their exposure is m ninal
It's very, very |ow because they're given an apron.

They're not in the beam They're sinply holding the
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child. The beamis all focused on the child, so they
get sone scatter. It would be very m nimal

CHAI RVAN  RYAN: But they'd be in a
caregi ver category?

DR VETTER No, they're not. They're not
tal ked about in the recommendations in that regard.

CHAI RVAN RYAN: Ckay. But some states do
tal k about holders or others that participate, so |
would just offer that as sonething that that's a
di stinction we ought to figure out. Don't step on
t hat .

DR. VETTER  They're sinply not talked
about in these reconmendati ons.

CHAI RVAN RYAN: Ri ght.

DR VETTER But it's a conmon practicein
nmedi cine that a parent would hold a child if the
child, if that was better than restraining a child in
some way.

CHAI RVAN RYAN: Ri ght.

DR VETTER But the parent is given
instructions. They're given a |lead apron and there
have been a nunber of studi es that showtheir exposure
is mnimal.

CHAI RVAN RYAN: Ch sure. That's not ny point.

My point is it would be, | think, incorrect to nove
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theminto the caregiver category where there's now an
applied dose limt, for exanple.

DR. VETTER. | follow. Yes, | agree.

CHAI RVAN RYAN: Ri ght.

DR. HOLAHAN: Next slide, please?

(Slide change.)

DR. HOLAHAN: We have seen this slide on
t he maxi mumconstraints already. 1'Il point out that
there are three categories of maxi numconstrai nt, not
four.

M. M ke Boyd will be discussing
envi ronnent al and ener gency aspects hereinjust afew
m nutes. Again, we see the maxi mumconstraint of the
20 mllisieverts here, specifically identifying
caregivers in this category, again keeping in mnd
these are for all intents and purposes are sane as our
occupati onal exposures where we have direct benefit to
t he i ndividual .

Qur normal situations here, we're tal king
about nenbers of the public. Again, a societal
i mpact, but not necessary any direct benefits to the
individual. And really, what's interesting is this
| ast category here, the mniml constraint val ue.
This is a nunmber that has not existed for us in the

Agency. We do not have a below regul atory concern
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nunber, if you wll.

What's also interesting in this nunber is
it's also tied into those exenption nunbers that we
see and that's inportant fromthe standpoint that if
you're below that particular exenption nunber, the
| CRP does not consider that product or source of
material to be radioactive. That's brand new. W' ve
never seen a statenent like that.

Next slide, please.

(Sl'ide change.)

DR. HOLAHAN: Continuing with sonme of the
exposure limts, just to be conplete. Here are sone
of the organ and ti ssue nunbers. W can see for both
occupational and public, the I CRP nunbers are here.
For the nost part, part 20 tends to mirror those. But
inl1CRP 60 and t he 2005 recommendat i ons, we don't have
an organ nunber any nore. The reason for that isis
with the weighting factors, the belief is if you can
control or stochastic effects, you won't have tissue
reactions or in this case determnistic effect.

One of the areas that will nostly comrent
onis this issue the skin dose bei ng averaged over one
centimeter, as opposed to what we're |ooking at 10
centineters and it deals with the hot particle issue.

Next slide, please.
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(Slide change.)

DR. HOLAHAN: Well, what are sone of the
potential inplications that we're | ooking at? Well,
as |'ve indicated previously, the newrecomendati ons
are not as evolutionary for us as they are potentially
revol utionary.

Yes, there's been sone new biol ogical
material or information that's been considered, but
t here have been a number of publications that have
been published since 1990. If youw |, we're dealing
with a new respiratory tract nodel that was in
Publ i cati on 66. W have new radiation weighting
factors. That's in Publication 92. New conversion
coefficients for external exposure, Publication 74.
We have a newreference man, if youwll. W have new
anat om cal and physi ol ogi cal data, Publication 70. W
have age- dependent dose coefficients for i ngestion and
i nhal ati on. These are in Publications 67, 68, 69, 71,
72.

As Dr. Eckerman nmentioned, the |ICRP has
out for conmment a new human alinmentary tract nodel.
So we're tal king about some significant changes the
way dose is to be assessed and how effective dose is
to be cal cul at ed.

| guess the question would be is what are
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we going to do next?

CHAI RVAN RYAN: Just before you get there,
one clarification on your slide is dose assessnent
nmet hodol ogy, just to be specific, you nean internal
assessnment from i ntakes?

DR HOLAHAN:  Yes.

CHAI RVAN RYAN: And t hen second, currently
nost of those things that | see are really not cast so
much in regul ati on of 10 CFR sonewhere as they are in
i npl ementati on gui dance, reg guides and NUREGs, a
docunment to that sort. Is that a fair assessment on
ny part?

DR. HOLAHAN: Ri ght now we have portions
of it that are in part 20, radiation weighting factors

CHAI RVAN RYAN: Wei ghting factors and t he
neutron quality factor.

DR. HOLAHAN: All of that is there and
that basically ties us to | CRP 30.

CHAI RVAN RYAN: Ri ght.

DR. HOLAHAN: And the met hodol ogy t here.
| deally, one of the courses of action that the
Conmi ssion mght consider is pulling nmuch of that
i nformati on out of part 20, | eaving dose limts there

and put the inplenentation into regul atory gui dance.
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CHAI RMVAN RYAN: But the things you've

listed here, that's the only piece that's actually in
there at the nonent.

DR, HOLAHAN: Correct.

CHAI RVAN RYAN:  Ckay.

DR. HOLAHAN: So the question might beis
what is the NRC planning to do? Right now, the staff
i s going through the recormendati ons. W' Il be going
through the foundation docunments as they becone
available. W will be developing a list of comments
for the Comm ssion's consideration and we plan on
transmtting themto ICRP by the end of the year.
Clearly, we're hoping to | ook at any input that this
Commi ttee has, the ACMJl Conmittee has and the ACRSto
make sure we're consistent.

We're very much interested right now in
the information that you're going to be providing to
the Comm ssion, also to know if you plan on just
sendi ng that up or coordinating that with the staff.

In addition to that, as Mke wll be
di scussing in a few mnutes, we have the Federal
Qui dance Subcomm ttee where t he federal agencies will
al so be | ooki ng at these draft reconmendati ons and t he
foundati on docunents to nmke sure that we're in

concert with sone of our core recomendati ons, at
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| east the general reconmendations.
Finally, we have an opportunity through

t he Nucl ear Energy Agency Expert G oup, to provide

comments to the | CRP next year. |In addition to that,
we have a nunber of activities that we'll be | ooking
at . First of all, we know that as far as other

information, BEIR VIl, should actually be published
before these recommendations are finalized.

The tinme Iine that we're | ooki ng at right
now with BEIR VII, Biological Effects of 1onizing
Radi ation is that should be going to report review
within the next one to two nmonths and we're hoping
that it shoul d be avail able as a final report no |l ater
t han June of next year.

Dr. Ryan, you had nentioned that there
were sone difficulties in the basic biology in terns
of bystander effects and genom cs instability. Well,
these are issues that DOE is also |ooking at. They
are funding to the tune of alnost $20 million a year.
basic scientists to | ook at these issues. Both are
topics that UNSCEAR will be |ooking at. Both are
topics that we ask the National Academ es to | ook at
and quite frankly, there is no resolution on those
i ssues today.

Once these docunents are in, t he
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recomendations are finalized, the staff wll then
have to |look at the so what issue. What are the
regul atory options avail abl e to us, what are the costs
associated with then? Based on that, the staff w |
be meki ng reconmendati ons to t he Conmi ssi on as t o what
t hey should do, whether they should go forward with
rul emaki ng or not.

Wth this in mnd, next slide.

(Sl'ide change.)

DR. HOLAHAN: Shortly after the 1990
recommendat i ons wer e publ i shed, we went t hrough one of
these type of drills. W had Brookhaven conduct a
study where they | ooked at the i npact of reduced dose
[imts on NRC licensed activities and asked themto
identify major issues on the inplenentation of both
| CRP and NCRP dose limt recomendation and this is an
exanpl e of some of the bullets that cane out of that
report and because of the nunber of individuals
involved and licensees involved, | picked the
commerci al power reactor section.

Now i n 1995, they predicted that they had
toinplement a 25 mllisievert annual exposure limt.
It cost the licensees several mllion dollars per
plant in capital costs, maybe half a mllion dollars

per plant i n annual costs. They projected an increase
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in the collective dose of their work force, anywhere
from2 to 100 percent.

They woul d spread that el ecti ve dose anong
nore workers, recognizing that these skilled craft
workers were in short supply and that there was an
inplication that it mght actually adversely i npact
safety at these plants.

Next slide, please.

(Sl'ide change.)

DR HOLAHAN: So with that in mnd what
has actually happened? What |'m presenting here is
sone data that cones from our radiation exposure
information reporting systemdata. W publish data
annual for five different classes of workers. Here
| " ve used 1989 as the base year. That woul d have been
pre-1 CRP 60 data. 1've also included 2003 data. This
is data that should be on our public website within
t he next couple of weeks. This is the newest data
t hat we have avail abl e.

You can see in the two years there's been
about a 10 percent reduction in the nunber of plants
t hat have been on-line. If we look in the mddle
here, the nunber of workers wi th nmeasurabl e exposures
has decreased by approxi mately one third. But rather

than a 2 to 100 percent increase in collective dose,
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we see alnost a two-thirds decrease. And if we | ook
at the neasurabl e TEDE or exposed worker, in fact, you
see a one third reduction.

Currently, with the 5 rem occupationa
dose limt, if we had an adm nistrative dose limt of
let's say four rem 1989, 11 workers exceeded t hat
[imt. Thelast reporting year, we actually had zero.

If we look at the 2 rem 20 mllisievert
exposure, approxi mtely 1400 workers that exceeded
that limt or that exposure in any particular year.
These 11 are captured in the 1400. What we find is
it's been reduced down to about 37.

Thi s againis out of over 100, 000 wor kers.

Wth the adm nistrative limt, let's say
it's 80 percent of sone 2 rem you can see
approxi mately 10,000 workers that exceeded one rem
1989 and today, those nunbers are reduced tenfold.

Now t hi s wasn't acconpli shed based on any
requi rements set upon industry by NRC. These were
initiatives industry took thenselves, |ooking for
better practices, trying to reduce dose wherever
possi bl e.

Next slide, please.

(Sl'ide change.)

DR. HOLAHAN: This is nore of a conparison
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and contrast type of situation where we're | ooki ng at
radi ographers. Sane tine periods. W have about a
third-thirds reduction in the nunber of |icensees
between these two periods, about a 40 percent
reductioninthe nunber of individuals w th nmeasurable
exposure. But as you can see, there's only a snal
decrease in atotal collective dose. In fact, if you
| ook at the measurable TEDE for worker, there's been
an increase. This increase has actually been
incremental fromyear to year. So we're finding this
is the worse case situation, that is, as the nunber of
wor kers were decreasing, the load has essentially
shifted to the remaini ng workers.

If we ook at the same categories, the
greater than 4 rem no change; greater than 2 rem no
change. For all intents and purposes, greater than 1
rem there's been no change. Again, even with a
reduction in the nunmber of workers that have
nmeasur abl e exposures, the nunber of |icensees.

We'll find that -- again, Dr. Vetter wll
tal k about the nedical side. He can go into that.
It's nost likely that there will be reductions in
t hese nunbers, that the effort that's going to haveto
go inthere will be industry-specific. Cearly, the

power plants have been on the |eading edge and
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aggressively been trying to deal with this for at
| east the | ast 14 or 15 years, if not | onger and we'l |
have to see if we can acconplish the same type of
things with the radi ography group because that, in
particular, is where we got our greatest problem

Wth that, why don't | closeand |'Il take
any questions that you m ght have.

DR. POAERS: | think it's worth exploring
when you made your point how aggressively plant
operators have sought to reduce their man-rem
exposures and | wonder if you have any i nsi ghts on how
t hey have gone about achieving that?

DR. HOLAHAN. One exanple would be, for
exanmple, the | SCE It's an organization, an
i nternational organization. W have a North American
counterpart, Canada, the U. S. and Mexico, where they
literally exchange best practices. For exanpl e,
repl aci ng a pi ece of equi pnent during an outage, how
do you do it? Howcan | do it? Howcan | do it in
such a way that | can keep the coll ective dose and t he
i ndi vi dual dose as | ow as possi bl e?

These plants do get together and send
representatives once ayear. There's a neeting during
the winter down in Florida and they literally are

exchangi ng best practices.

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

111
DR. POVERS: I think that's correct.

That' s certainly one of the aspects. The ot her aspect
is an aggressive ALARA engi neering review of every
activity that takes place in the plant that involves
possi bl e radi ati on exposure. The ot her aspect i s that
the plant's create thenselves or get rated by their
ability to keep not only | owradi ati on exposures, but
decreasing them man-rem exposures. It's been
aggressi vely pursued usi ng an ALARA type of approach.

DR. VI NER: This is a layperson's
guestion andit's about the nedi cal caregi ver exposure
doses. If 2 rem per year is okay for a nedical
caregiver, why not for any adult? And this is a
different situation from an occupational situation.
A person goes into an occupation and takes a known
ri sk, he or she knows that there will be exposure and
says okay, |I'mgoing to do this job anyway. A nedical
caregiver isn't in that situation and in theory, at
|l east, the 2 remis protective. You don't expect
anyt hi ng, any adverse effect to the caregiver for
allowing 2 rem So why not the same dose for sane
[imt, suggested limt, constraint, whatever you want
tocall it, for any adult?

DR. HOLAHAN: Well, clearly thereis a --

using the linear non-threshold nodel, a theoretical
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risk. But against that theoretical risk is the
perceived benefit to both the patient and the
psychol ogi cal benefit to the individual. And now we
have i dentified specific individuals nowas opposedto
a | arge group, ostensibly the popul ation of the U S.,
but we can't quantify or specifically identify who
t hose individuals are and what benefit they m ght
have.

So go ahead --

DR. VEI NER: But you're not really --
isn'"t the prinme nove for any dose constraint the
heal t h and safety of the person to whomthe constrai nt
is being applied? | nean you're not really making a
cost benefit decision for any individual and so -- and
also if you wanted to extend the benefit argunent
further, you could say well, people get electricity
from nucl ear power plants and therefore the truck
carrying the waste breaks down in front of their
house, there's a benefit there too. But that's kind
of a specious argunent.

My point is you're not putting the
caregiver at noticeable risk. | suspect that if you
wer e, you woul dn't nmake t hat judgment. You're saying,
ineffect, therisk is very small and yes, thereis a

benefit. But the risk to the caregiver is not
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substanti al .

That's the driver, isn't it? The driver
is really not the putative benefit to the patient or
to the caregiver for being able to take care of the
patient. The driver is safety, isn't it?

DR. HOL AHAN: Vel |, safety and
acceptability of risk. And the questionisis what is
an acceptable risk, what's not an acceptable risk?

As we would probably discuss with M ke
here, it's been basically driven by the Courts. Ri ght
now, what is acceptable risk, 10* 10° lifetine
risk. And you can crunch the nunbers and of course,
our public doselimts are significantly greater than
t hat .

But it conmes down to a matter of
acceptability, what | choose to be exposed to, what |
choose not to be exposed to. G anted, we're exposed
torisk every day. The probably greatest single risk
|  put nyself wvoluntarily into is comng down
Interstate 270 to and fromwork. | understand the
risk. |1've made a specific choice there. But that
woul d be anal ogous to the caregiver because of that
benefit.

CHAI RMAN RYAN: Ruth, let ne maybe focus

here on your question by asking a second question of
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Dr. Vetter.

You nenti oned studi es have been done for
such folks like holders and others. | mean | just
can't i magi ne where too many caregi vers, first of all,
woul d get anywhere near 2 rem Second, that the

average i s probably substantially | ess than 100 or a

couple of 100. Is that a fair judgnment on ny part?
DR. VETTER: Yes, that's a fair
assessnent. In fact, in this country, we're not

allowed -- theruleis basically constructed to all ow
us to rel ease a patient that would result in a nmenber
of the public getting no nore than 500 mllirem

CHAI RVAN RYAN: Ri ght.

DR VETTER So we're not really setting
alimt on individuals, but no one, no one individual
can get nore than 100 mllirem So in this country,
no one has exceed 500 mlliremto my know edge, with
t he exception of a fewcases where things really broke
down. But that's very, very rare.

So the practice has been goi ng on now for
several years where patients are released fromthe
hospi tal, radioi odine, principally. They go hone and
these are patients that previously had to be
hospitalized for radiation protection purposes, that

is, they would result in nore than 100 mlliremto
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nmenbers of the public. But the newrule allows us to
rel ease theminto the care, quotes, of afamly nenber
and they're all given instructions and i n nost cases
t hese people drive hone. They stay hone. They're
told not to be around young children. Not hold young
children on the lap, that sort of thing. So that's
correct. In this country, people are not being
exposed to nore than 500 mllirem

CHAI RMVAN RYAN: Sure. Nowin the case of
the other exanmple that | asked you about earlier,
hol ders and x-ray procedures and so forth, they're not
even on this radar screen, | wouldn't --

DR. VETTER: No, no. That would be a few
mlliremto 10s of mlliremat nost.

CHAI RVAN RYAN: Ri ght.

DR. VETTER In those cases. In this
case, it's acalculationthat suggests a nenber of the
public m ght get up to 500 mlliremand there is sone
conservatism in that -- | mean it's not extrenely
robust, but we're pretty sure that no one is going to
get over 500 mllirem And in fact, there have been
a nunber of studies in the literature, as you well
know, that denonstrate that fam |y menbers are not
getting nore than a few hundred mllirem in those

cases. Famly nenbers have been badged.
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CHAl RVAN RYAN: Right, exactly.

DR. VETTER Time studies done and so
forth. So --

CHAI RVAN RYAN: Thank you. | guess | just
wanted to say that that remis probably not in realm
with this operation and t hen when you get down to t he
100 mlliremto a couple of hundred, then we're not
too far away fromwhat is the generally acceptable
standard for exposure to the public at |arge anyway.

DR. VEINER: Thank you. And that is a
very good clarification. | guessthe--1"'Il just end
with a cooment. The thrust of my coment -- and |'m
famliar with all the risk, it's nore risky to drive
a car and all that sort of thing.

|'ve had students say to ne you nean |
shoul dn't get an x-ray? You know, what is the risk
associ ated wth x-ray, dental x-ray exposure, which
everyone gets. That kind of thing. Are you running
the risk in making this Iimt as large as it is of
saying to the public on the one hand this is a risk
and because there's an associated benefit, we know
you're going to take the risk, and on the ot her hand,
it isn't so risky because we say it's okay. Are you
sending, is ICRP by doing this, sending basically a

m xed nmessage, because caregivers are nenbers of the
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public. This is not an occupational exposure.

CHAI RVAN RYAN: Maybe | coul d ask Vi nce or
Don or both to respond on the basis of ICRP s
justification of the practice. If 1 heard Roger
Clarke right a few weeks ago, he said that the
practice justified and | think that's the question
you're asking, is it justified, once that
determ nation fromsoci etal and | egi sl ati ve and ot her
drivers has been determned to be justified. That
ends that discussion and then it's on to what's the
appropriate constraint, if | have it right.

How am | doi ng?

DR. COCL: | think you did pretty well
t here, M ke.

Answering how | think I CRP would answer
it, there are a couple of pieces to the equation.
First is the degree of informati on that the individual
has in control over what their exposure m ght be. And
in the caregiver nodel they're assuming that the
i ndi vidual has sone information. In fact, the
par agraph that tal ks about this and suggests up to 2
rem specifically includes and are informed of the
risks, so that they can nmake sonme decisions and
per haps take sone protective actions or at |east do

this in a voluntary nmanner. O herwi se, the
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reconmendat i on as Vince has poi nted out, was several
hundreds of mllirem which is not all that nuch
different fromwhat we have al ready done wi th pati ent
rel ease and ostensibly, but not terribly different,
fromthe limt that you had placed on nmenbers of the
publi c.

I f for the nmonment we are assuning that we
are still in a nodel |and where any increnent of dose
equal s sone i ncrenent of risk, the desire would be to
i nprove protection if you could. That doesn't nean
that things are of no risk on any point on that curve
or of sone risk. It depends on what your view point
iS.

Yes, we are schizophrenic. W woul d
desire in a perfect world to reduce the exposure so
| ong as we can still achi eve what ever benefit thereis
toit. There are obviously physical limtations to
that. You can't achieve the benefit of figuring out
if you' ve got a cavity or if you ve got this or that
wi thout incurring sone risk. And it doesn't matter
whet her it was the x-ray or sonmebody probing you with
their finger or some other inplenent.

And so it goes back and forth a little
bit. And as a conplex m xture of what do we think the

mat hemati cal riskis, which no onereally understands,
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and what do we think the perceived risk is and what's
our degree of know edge that l|ayers all of that and
which nost likely will drive your perception and
deci sion in any particul ar circunstances.

DR VEINER  Thank you.

CHAI RVAN RYAN: We're running just a bit
over tine here. Let's nove through the questions and
get to the next presentation.

MR. CROFF: Back to Vince, going through
the list of the various inpacts on NRC regul ati ons,
many of which were in reg guides and this kind of
t hi ngs and changes made in 10 CFR 20, then went on to
occupational where | guess there was sone historica
clainms, but didn't really prove out or in another
i ndustry may not prove out occupati onal dose-w se, but
| ' mnot sure about your answer to your own questi on.
| took away that you don't think the inpacts of such
a change would be terribly significant. 1Is that a
correct inpression that | have?

DR. HOLAHAN: | think the staff position
previously has been inplenentation of the new
requirements will not result inasignificant increase
of safety. Wth our current dose limts in ALARA,
we're already there, that there m ght be sonme m nor

changes, as you woul d say, with the radi ographers, but
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for all intents and purposes, if we go through this,
it's going to be very difficult to denobnstrate an
increase in public health and safety.

MR. CROFF: But there wll be sone
significant effort attached to a very small --

DR. HOLAHAN: Very much so.

MR. CROFF: There will be sone significant
costs here.

DR. HOLAHAN: And basically, it's the cost
of the inplenentation, whether it be witing our own
regul ations, internal policies, with the various
| i censees, changes just intothe dosinetry system the
way you cal cul ate dose. Yes, it's better science, if
we could make a justification on just the science,
clearly, we ought to be adopting all of the new
nodel s. But | guess the question would be, | would
maybe pass this over to Dr. Powers is can we get
t hrough backfit becausereally, we're goingto haveto
| ook at what the inpact is on the power plants and
will there be enough benefit to justify changing the
regul ati ons?

DR. POVNERS: | certainly have not | ooked
at it in detail, but I'm willing to bet that a
reasonable analogy to look at wuld be fire

protection. W went through an enormous effort
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follow ng Appendix Rto create a training effort on
the part of a licensee, tremendous training effort on
the part of the NRC and their inspectors, but not an
establ i shed technol ogy t hat be applied by t he worki ng
engi neer and t he operational people very intuitively.
They under st ood what they were trying to achieve, to
keep one shutdown train alive at all tines, even in
the face of fire.

Al ong canme a group of people at NFPA and
said gee, we can do this in a nuch better fashion. It
will save alot of noney and it will probably rmake the
pl ant maybe a little safer, but it will be alot nore
intuitively pleasing, alot nore well based. And the
uni versal reactionwas well, it doesn't make t he pl ant
safer and it will cost ne a huge anmount of noney and

suddenly | can do things in an intuitive basis. |

have to have punitive to do it. | don't want to do
it. I'"ve already invested heavily. It's not goingto
improve ny plant. It's not going to generate an extra
kilowatt for nme. It's not going to be any safer.

Wat they did in a regulatory space
because there are sone people who would Iike -- and
there is sone benefit to it. Just nake it voluntary
because we have this code and standards rul e com ng

t hrough us, international code and standards rule.
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There was a willingness to do it, but just make --
avoid the cost and still make it available to those
licensees that want to do it, but just make it
voluntary.

| was going to |look for an analogy. It
will be an inperfect anal ogy to be sure, but it m ght
give you sone guidance on what happens at the
operational |evel when you get these new di ctuns t hat
require a change in the technol ogy which had spent a
ot to devel op and especially when it's gotten very
effective where people do Appendi x R evaluations in
their head, because you can. You just know it so
well. Simlarly, you do a |lot of evaluations in your
head. You don't really need a conputer code to do
t hat .

When you go to nore conplicated systens
wher e you do need those, there's a huge training cost
associated with that.

CHAl RVAN RYAN:  Just to follow up real
qui ck, Dana. | was interested in your coments
earlier about -- and recogni zed certainly comerci al
nucl ear power inprovement in ALARA's standpoint in
safety conscious work environment, work practices,
best practices. It's a trenendous |ot of work. And

that's in spite of a regulatory change.
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When you | ook at a nuch smal | er category,
t he i ndustrial radi ographers, it begs the questionto
me, well, maybe they'd be better served by thinking
about risk-infornmed practices in the radiographer
wor| d than not.

| s there sonme way to use t he techni ques of
anal ysi s and t he thi nki ng and work practices fromone
i ndustry segnment to anot her?

DR. PONERS: Well, | thinkit's clear that
that's the job at NMSS westles with enormously. Let
me see if | can nmake the translation

Understand that when it —conmes to
guantitating risk anal yses, a power pl ant |icensee has
an organization that is conposed of people very
skilled at doing that.

CHAl RVAN RYAN: | understand that.

DR.  PO/ERS: Whereas an i ndividual
radi ogr apher may or may not have that ki nd of support
and generating, devel oping that kind of support has
t aken us -- dependi ng on how you neasure 25 years in
t he power i ndustry to devel op t hat t echnol ogy, wher eas
-- and we had t he advant age since they were about 100
institutions working on devel oping one technol ogy
whereas i n the individual radi ographer you m ght wel |

have a t housand di fferent technol ogi es that you' d have
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to develop and you m ght have one to a few people
wor ki ng on each one of those technol ogi es, m ght be
certainly chall enging.

CHAI RMVAN RYAN: O course, the systemis
much sinpler, so maybe they can --

DR,  POVWERS: You've got that other
tradeoff. | mean there are a |l ot of decision making
mechani sms, but even at our research reactors, we have
a hard time bringing the full power of risk
technologies to the fore, just because the support
organi zations are small relative to nuclear power
plants. You just can't anortize the cost over enough
people to nake it justifiable.

CHAI RVAN  RYAN: Thank vyou. W t hout
further ado, let's nmove to on Mke Boyd from
Envi ronment al Protecti on Agency for his presentation.

M ke, wel cone.

MR. BOYD: It's a pleasure to be here
today and talk toyoualittle bit about the way EPA' s
standards nesh or don't nesh with those proposed by
the ICRP. I'mgiving, first of all, first off, I'm
giving this to you today and not yesterday, as ny
slide says the 18th. [It's obviously the 19th. But
|'ve al so given you an EPA perspective, not the EPA

per spective, because we are a large -- next slide --
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(Slide change.)

MR. BOYD: -- decentralized agency with 10
nore or | ess autononous regional offices and several
nmedi a- speci fic program of fices.

May | have the next slide?

(Sl'ide change.)

MR. BOYD: At EPA, we were formed i n 1970.
We were formed al ong nedi a- speci fic programareas and
at the Headquarters | evel we have the office that |I'm
in, the Ofice of Air and Radiation which is the --
where the O fice of Radiation and I ndoor Air whichis
t he Radi ation Technical Ofice is |ocated. W deal
with everything related to the Cean Ar Act,
obvi ously, the em ssion standards for hazardous air
pol l utants, but we al so have all of the AEA authority
that was transferred to EPA, that portion of the AEA
authority that was transferred to EPAis within ny
office in OAR

Then you have the O fice of Water which
sets the drinki ng wat er standards and any st andard f or
water quality. And then the Ofice of Solid Waste
Emergency Response which is where the overall
energency response capabilities of the Agency are
centered, as well as all of the cl eanups and hazar dous

wast e managenent and solid waste.
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So as you'll see in a mnute, each of
t hese program area offices working under different
statutes sets standards a little bit differently.
After that, |I'm going to talk about the role of
federal guidance in setting individual standards and
how that comes into play. And finally, do a quick
compari son of how, what we now have on the books
conpares with what I1CRP i s proposing. It's a sonewhat
sim | ar approach to what Vince just gave you.

Next .

(Sl'ide change.)

MR. BOYD: As | said under the O fice of
Air and Radiation, the Cean Air Act standards set
em ssion standards for radionuclides. It's
interesting. |If you' ve read t he NESHAP, the Nati onal
Em ssion Standards for Hazardous Air Pollutants, |
wasn't around, so |l don't knowif it was purposeful or
just inadvertent, but the standards do not cover
direct radiation. |It's not photons. |It's actually
particulates. So the particul ate em ssion standard
for radionuclides fromstacks is set at 10 mllirens
per year. This is using the ICRP 26 definition of
effective dose equival ent.

And this really is what we woul d consi der,

as many st andards you'l|l see at EPA, we woul d consi der
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this pre-optimzed. This 10 mlliremwas determ ned
to neet what the Clean Air Act defined as an anple
margi n of safety and therefore neeting that standard
is sufficient without ALARA consideration.

Under the Atom c Energy Act and rel ated
statutes which do include UaniumM Il Tailings Act,
the WPP Land Wt hdrawal Act, the 1992 Energy Policy
Act which gave us -- told us to wite the standards
for Yucca and various others, Nuclear Waste Policy
Act, under these, EPA has set standards, generally
appl i cabl e standards t hat agai n do not requi re ALARA.

We typically at the Agency set a nunber in
the Ofice of Air and Radiation in our regulations.
It's a standard that just has to be net. There's no
real discussion or has not been a discussion of
optim zati on.

Now except for WPP where we are the
regul ator, nost of our standards get adopted and are
then enforced by either the NRC or the agreenent
states. And under their prograns, obviously, through
the NRC part 20 regul ations and others, ALARA does
cone into play. So even though we set a standard
wi t hout an ALARA attached to it, that generally, that
optim zation step generally gets picked up by NRC and

t he st ates.
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So | would say that in nmy office, the AEA
type and the Clear Air Act standards that we've set
don't really fit the ICRP definition of a constraint
inthat we think that the way we right therule is all
you have to do is neet the nunber.

Now you nove over to the Ofice of Water
St andards, next slide.

(Sl'ide change.)

MR. BOYD: Under the Safe Drinking Water
Act, we have set what are called nmaxi mum cont am nant
| evel s, MCLs, and we' ve set the -- you're probably all
famliar with the man-nmade beta and photon emitter
standard which is 4 mllirem a year and this is
critical organ dose. This is one of those old | CRP 2
standards that's still on the books.

We have a gross al pha st andard and we have

[imts nowfor radi umand urani umand | guess you know

t he radon standard is still being promul gated and wi | |
probably be, still bei ng pronmul gated for nany years to
cone.

But the interesting thing about the Safe
Drinking Water Act, the MCLs is that there's not a sum
of the fractions rule for MCLs. You are just required
under the Saf e Dri nki ng Water Act's standards or under

our radi onuclide MCLs or any of the MCLs, again, just
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to meet them but to neet themindividually. So not
only is the sumof the fractions rul e not applied, but
again, ALARA is not applied. Al you have to do is
neet the standard.

So under the O fice of Water standards,
the MCLs, | would say here, MCLs are not constraints
as the | CRP woul d define them

Next .

(Sl'ide change.)

MR  BOYD: VWere we do cone a little
closer to ICRP's thinking is in the Ofice of Solid
Wast e Emergency Response standards which have been
promul gat ed under the CERCLA, the Superfund | aw. And
Superfund specifically included radionuclides as
covered by the | aw governi ng cl eanups and sites. And
the regulations that were devel oped at the Agency
under Superfund do i ncl ude an excess cancer ri sk range
of 10° risk, one in a nmillion excess cancers as a
poi nt of departure, a starting point. And it says
that you shoul d not exceed about 10°* excess cancers
for all contam nants conbined for a specific site.

This is the often called bottomup
approach where we do start at 10° and then we start
applying -- it's sort of reverse ALARA, but it's

real |y ALARA, because what you're trying to do i s get
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to some point at or below 10, taking into account a
nunber of factors.

The Superfund prograns uses the term
"bal ancing criteria, you mght hear. But it reallyis
an optim zation type approach. So under this schene,
| think the 10°* or about 10*is probably pretty cl ose
to what the ICRP would call a constraint. It's a
| evel that's sort of a ceiling and you really want to
stay below it if you can get there and the farther
belowit, the closer to 10° the better, although in
radi onucl i de cl eanups, you know, you al nost never see
cl eanups that achi eve much bel ow 10*. Background is
10"*, background radiumis certainly 10*. And so this
is where | think under the EPA standards you'll find
sonething simlar to the ICRP's concept there.

(Sl'ide change.)

VMR, BOYD: Moving on then to the next
slide, the role of federal guidance, this was a
function that belonged in the days of the Atomc
Energy Conmi ssion to an entity called the Federation
Radi ati on Council|l whi ch was made up of Secretaries of
all of the agencies or their designees, all the
agencies that had to do with using atom c energy or
radi onucl i des or whatever. So they were a fairly

power ful group and they w ote gui dance that applied.
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Generally, their function was "to advi se t he Presi dent
onradiationmtters, directly or indirectly affecting
the public, including guidance for all federal
agencies in the formul ati on of standards.” Sothisis
afairly powerful authority. It hasn't been used nuch
at all and when we try touse it it takes a long, |ong
tinme.

Don and | are currently co-chairing the
Federal Cui dance Subcomm ttee of | SCOR, so we're now
still trying to get out the federal guidance for the
general public. But this authority does have the
potential for allowing us to bring some consistency
across federal agencies in the way radiation
protection standards are issued.

(Slide change.)

MR. BOYD: The ol d i ssues, the next slide,
t he ol d st andards, the ol d gui dance, ' msorry, the old
gui dance that's still on the books, and I'musing --
|"ve been trying to use the word standard. | don't
knowif |'ve been totally consistent, because | don't
think that a | ot of what we've done at EPA fits what
you would call a limt or a constraint, so |'mjust
bei ng generic there.

But in the federal guidance we have used

thetermlimt. Andinthe 1960 gui dance i ssued under
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Presi dent Ei senhower, we had a public dose limt of
500 mllirem and this does neet the ICRP' s current
definitionof limt becauseit was fromall sources to
an i ndividual, nenber of the public. And as far back
as 1960 we acknow edged i n t hi s gui dance what the | CRP
i s now acknow edgi ng that you can't al ways know where
all the sources of exposure are comng fromto an
i ndi vidual, and in 1960 t hey sai d when all the sources
of exposure are not known, then the per capita dose
shoul d not exceed 170 mllirem and they al so advi se
t hat individual doses should be as far below this
gui de as practicabl e.

So I think you' re seeing there sonething
like what the ICRP is calling a constraint, even as
far back as 1960. But the individual Iimts should be
sone fraction of 500 and that what we now call ALARA
shoul d be applied to that nunber. So those -- as you
know, the -- nobst of you | assune know the 1960
gui dance for the general publicis still on the books.
It has, in practice, been superseded by all of the
maj or players, the NRC, the DOE and nost of the
states, adopting the 100 mlliremand |I' mhere using
the traditional units just for ease of conparison.

Soit's in that sense then made sonewhat

obsolete, but it's still an existing guidance and it
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is still often referred to and is frequently to the
enbarrassnment of the Agency. So we are trying to
revise that.

(Slide change.)

MR. BOYD: In 1987, next slide, we did
revise that part of the 1960 gui dance that pertai ned
to workers. |Inthe 1987 gui dance we adopted the limt
whi ch was actually, | think, to be called a constraint
of 5remper year conmtted effecti ve dose equi val ent.
The gui dance al so reconmended that fetal doses and if
you had a wor ker younger than 18, both of those shoul d
be held to 500 mllirens. The 18 would be 500
mllirens in a year. The fetal dose, 500 mllirens
during gestation.

This 1987 gui dance specifically required
ALARA, but what it did not do is define the way NRC s
part 20 does. It did not define a radiation worker.
You coul d read the 1987 gui dance and peopl e have read
t he 1987 gui dance and | CRP gui dance as well, too, to
say that anybody can get upto 5 remif the source of
t he exposure occurs while they're earning a sal ary,
regardl ess of what their enployer's responsibilityis
for the source of that dose.

In other words, if you had a flower shop

sitting on top of an old TNORM site, you know, naybe
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you could get 5 renms and that woul d be fine because
t hat woul d be occupati onal exposure. That, | think,
is being -- to use Vince's termabout nibbling at the
edges, | caught a fewsentences or at | east one inthe
2005 | anguage where the I CRP i s actual |y tal ki ng about
separating those workers who are not what NRC woul d
call radiation workers, but are enployed by, for
exanpl e, a nuclear utility, and applying the public
dose limt to them Maybe a secretary in an
adm ni strative buildinginanuclear power plant would
not be subject to the 5 rem occupational limt.

| have to admit that if you read EPA's
current federal guidance, you m ght draw a different
conclusion. So |I think there's a place where sone
clarification is useful and al so, OSHA has rai sed t he
same issue in relation to the -- sort of the "dirty
bonmb" di scussi ons, when you can | et sonmeone go back to
their office after a terrorist event. Can they go
back to work when their office is giving them2 rema
year, 5 rema year, 500 mllirema year, 100 mllirem
ayear. Sothere'salot -- thereis a need, not just
a percei ved need, but areal need, | think, to sort of
clarify what doses apply to what people under what
ci rcunstances, when it's a radi ati on worker and when

it's just a nmenber of the public.
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Next sli de.

(Slide change.)

MR. BOYD: We are working, we've been
wor ki ng for 15 years, |1'd say on at | east revisingthe
federal guidance for the general public. W are at a
poi nt now where | think we're very, very close. W
have been i n di scussions with the maj or agenci es, EPA,
NRC, DCE and now Honel and Security. And we're -- the
current thought is that we would propose federal
gui dance for the general public with two options. The
first option whichis -- whichwas an initial attenpt
at a conprom se that didn't quite work out, but we're
going to leave it for the public to corment on, woul d
be an option that doesn't specify any nunbers.
| nstead of I CRP' s sort of confusing what a public dose
[imt and what an individual dose constraint is and
comng up with the sanme nunmber for it, we wouldn't
have any nunber. W would say that it's up to
agencies inaspecific situationto determnm ne what the
appropriate nunber would be in that situation. So
there would be no limt as defined by ICRP and
constraints would be pretty nuch site specific.

Not surprisingly, NRC and DOD and the
folks at DOE could see it both ways, but there were

sone real concerns about not having a public dose
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[imt in the federal guidance. So Option 2 is now
proposing in the current draft which has not gone to

t he Federal Register yet, but this is alnpost certain

to stay in when it does, a proposal that woul d have
the public dose limt set at 100 millirens which is
consistent both wth the 1990 ICRP and 2005
reconmendati ons. Both of these options, 1 and 2,
stress that optimzation is the key to radiation
protection, but we don't in either option beyond
specifying public dose Iimt, we are not specifying
any val ues for individual sourcelimts or as the | CRP
woul d say, constraints.

So the current thinking on new federal
guidance is we would say that you start at 100
mlliremand you apply optim zationto come up with a
source specific limt.

This is kind of, | guess, skipping a step
because it's not setting a constraint and then doi ng
ALARA. It's depending on howyou viewit. | mean you
could viewthe 100 mllirems as a limt bel ow which

you need to set a source-specific constraint or you

could use the 100 mllirem as the source-specific
constraint. So there's sone fuzziness there, |'d say
still.

Finally, let's do sone conparison of the
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EPA standards with what I1CRP is proposing. Looking
now at just those four nunbers, the |ICRP constraint
whi ch i ncl uded t he constrai nt for emergency responders
at the high end was 100 m |l lisievert and 10 rem The
10 remis actually | ower than what we currently have
in our protective action guides which says that for
life saving, you can go up to 25 remand you can on a
voluntary basis, even exceed 25 rem but this is
strictly voluntary.

| would say other than the I|ifesaving
nunber being higher, the 10 rem is otherw se not
i nconsistent, that's sort of one of those fuzzy ways
of sayingit. It is nostly consistent, but it depends
on how you wite all of your background materials
supporting it and who your first responders are and
who you allow to get these kinds of nunbers.

Sowe'realittle higher there and | think
the inportant thing to renenber about energency
response is that we at EPA,  and NRC as well, set
limts and standards and constrai nts and what ever you
call them assuming particularly for workers a sort of
on-going lifetinme scenariowherethislimtisn't just
somet hing you will get this year, but it's sonething
you wi || get every year that you're in the work force

or mght.
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In an emergency response situation, you
have to really think through whether that guy that
gets 25 remis going to be asked to do that a second
time in his life and if this 25 remis a one-tine
exposure, then maybe it's not so out of line with the
10 remannual dose for life saving. Just an editori al
asi de there.

The ICRP worker constraint at 2 rem
you' ve al ready heard that our -- the federal guidance
[imt is 5 remplus ALARA. That's still the nunber
that's on the books at NRC and in the agreenent
states, | believe.

Next .

(Sl'ide change.)

MR. BOYD: The -- back one, |I'msorry.

(Slide change.)

MR. BOYD: The ICRP 60 public dose limt
which has not been retracted, | would say is

consi stent with our federal guidance for the genera

public option 2 which is 100 mllirens. This -- if
you call the 100 millirenms of public dose limt, then
we're consistent. But if you call the 100 mllirens

of source constraint, then we're probably not
consi stent because EPAtends to set sourcelimts that

are typically well below 100 mllirens, typically
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around 15 mllirens down as to heard 4 mllirens.
Those are nunbers that aren't constraints inthe sense
that you -- all you have to do is neet them

CHAI RVAN RYAN: M ke, it woul d be hel pf ul
i f you coul d maybe gi ve a coupl e of exanpl es of those
i ndi vi dual source constraints.

MR. BOYD: Right. Well, I think they're
not constraints again because we don't require
optim zation bel owthose nunbers. But sourcelimts,
if you would, --

CHAI RMVAN RYAN:  Sure.

MR. BOYD: -- woul d be the drinking water
[imt at 4 millirem the high-level waste imts for
-- | think WPP and Yucca have both been at 15
mllirem if I recall correctly. So nunbers that are
generally --

CHAl RVAN RYAN: Wul d NESHAP fall into
t hat category as well?

MR. BOYD: Yes, it's in there, exactly.

CHAI RVAN RYAN: That is one probably that
affects the broader nunber of |licensees or NRC
agreenent state folk.

MR. BOYD: Right. So that is where we
have actually set a limt that would be if you view

100 mllirem as a source constraint a little
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inconsistent with where EPA would set source
constraint. | ama little hesitant to use the word
"constraints" again because of the fact that we
generally don't require optim zati on bel owa st andard.

Okay. As far as that fourth nunber, just

as has been said, we haven't yet adopted a m ninmum

constraint either. 1 think there have been a | ot of
di scussions. W are -- is it collaborating agency? --
whatever you call it on NRCs clearance rule

activities. W are working with the | AEA and ot hers.
So we are very famliar with the idea of the one
mlliremconcept, but as yet, there has been no action
at the agency to put this into guidance or rul emaki ng.

Finally, there is a table, which I don't
really think has been referred to except briefly by
Don this norning for those exclusion |evels. And
these are levels where if you' re below, you sort of
fall out of the systemof radiation protection.

This last slide is basically a little
exercise | did just in the last few days | ooking at
our own regulations and conparing them to those
activity concentrati ons.

What | found was that in npbst cases, what
they' re calling exclusionlevels are bel owl evel st hat

we have set in our existing regulations. So it's not
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going to put us in conflict for the nobst part in
saying you're excluding sonething that we would
otherwi se regulate. But it's pretty darn cl ose.

The second bullet here, we have a
menor andum of under st andi ng bet ween t he two agenci es
that we call "triggers for consultation"” when the
final cleanup at an NRC decommi ssioned site if the
concentration of a radionuclide there exceeds these
nunbers that are in our appendix, the table that is
appended to that MOU. W agree to talk about it
because that neans that it is slightly or on the verge
of exceeding the EPA' s risk range.

Well, theartificial betal/gamrma excl usion

level in that table works out -- it's .1 becquerels
per gram That's 2.7 picocuries per gram |If you
| ook at that appendix, you will see quite a few

radi onuclides that are 3, 4, 5, 6 picocuries per gram
pretty close, 2.7. | think that niobium94 actually
isaz2 Sothat is sort of a sore thunb sticking out
t here.

So it's just worth conmenting, | think,
that they're setting an exclusion level that if
applied to broad areas of contam nation, infinite
pl ane, infinite depth, could get you pretty close to

EPA's risk range. | think the exclusion |evels
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typically are applied nore to naybe sod materi als, not
large, infinite quantities of thembut just wanted to
bring that up.

Finally, that K-40 nunber just has ne
scratching my head because that is the 10 becquerels
per gram That is 270 picocuries per gram | don't
know where you find K-40 at those concentrations in
the environnent. |If they were there, | don't think I
woul d want to be there, but that is just sonething to
try to do a little nore investigation to figure out
where that nunber cane from

That's it. | f you have any questions,
"1l be glad to take them

DR. CLARKE: | do have one question, but
it may not be a fair question for you, Mke, --

MR. BOYD:. Ckay.

DR. CLARKE: about the EPA's work within
t he Superfund Program

MR. BOYD: Right.

DR. CLARKE: This norning we heard that
one of the ains of the ICRP is to | ook at radiation
protecti on now for non-human species, --

MR, BOYD: Right.

DR. CLARKE: -- which would require

nmul ti pl e i ssues and possibly multiple endpoints. The
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EPA has devel oped guidance for ecological risk
assessnent, trying to do the sane thing for hazardous
chem cal s, non-radionuclides. | wonder if there is
anything that cane out of that program to pass on
here, |essons | earned.

MR. BOYD: Well, |l essons | earned and | can
also tell you where we are inregard to responding to
t he environnmental protection issue. | think we have
| earned, first off, the ecological risk assessnents
have often, | think, and, again, in a decentralized
enf orcement schene. Where you have ten different
regions setting different ways that standards are
enforced, you can find great variability. But | think
ingeneral, you find that ecol ogical risk assessnments
have of t en been gi ven short shrift, that in al nost al
cases, it's the human ri sk assessnment that has driven
cl eanup deci si ons.

One exanple where it is sort of the flip
side is that oftentimes when the human health risk
assessment is marginal, maybe you should clean it up
because it's right on the borderline.

You <could wuse an ecological risk
assessnment to defend not cl eani ng up because if there
aren't many people living there and you are going to

destroy a sensitive habitat, then the ecol ogical
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damage from doing site renediation can be far nore
serious than cleaning it up to achieve a slight
reduction or a slight inprovenment in public health.
Renedi ation is a nessy business. You
generally end up taking down trees, taking topsoil,
and pretty nuch destroying a habitat. So | think,
particularly for radi onuclides, that ecol ogical risk
assessment nore often than not will lead you to
declare an area aw |l dlife preserve and not renedi ate
it because you are hurting the species otherw se.
But, having said all of that, -- and
that's editorial, too -- we are working very cl osely
wi th several of the workgroups. W have just recently
through the Interagency Steering Conmttee on
Radi at i on St andar ds, | SCORS, f or med a new
envi ronnental subcommittee that is going to be an
i nteragency effort totrack what the I CRP' s proposi ng.
Before we did that, we had a little
informal group, NRC, DOCE, and EPA, that was doing
sonewhat the same thing. W have hel ped support the
devel opnent of the RESRAD bi ota code, which is noving
t he DOE' s bi ot a dose assessnent protocol i nto a RESRAD
pl at f orm
W think that is a pretty good dose

assessment nodel, certainly very conservative, and
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will be a useful tool. The graded approach that they
are proposing and the tool that they have devel oped
will we think prove to be quite useful in determ ning
conpliance with wherever the ICRP or | AEA end up on
this.

We think -- infact, | think that everyone
inthe US. that | have tal ked to anong the agencies
is alnost certain that the only place where biota
woul d not be being protected is where you have them
exposed and man is not present in the environnent,
maybe in marine | akes, in ocean bottons, or maybe in
deep geol ogic disposal if you happen to have biota
down there, but | don't think you do, but those
situations where you have hi gh doses and critters are
getting it, but people aren't around. And so that is
a very small subset of the bi osphere, where we think
we'll end up concentrating our activity.

We are not opposing the efforts. W think
research is fine. W are interested in what the
Eur opean Union is doing, what Canada and Sweden are
doi ng, but we don't see ourselves enbarking on a big
regul at ory or even guidance effort here any tine in
the near future and probably except for those very
smal | subsets probably never. | may have just gone

over the edge there, but that is ny perception.
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DR CLARKE: Thank you. That's been ny

experi ence as wel | when t he ecol ogi cal ri sk assessnent
[ 1 naudi bl e due to NRC audio system failure.] added
t hrough the bal ancing criteria | ook at the inpact of
the nediation [lnaudible due to NRC audio system
failure.].

CHAI RMAN RYAN: Thanks. Go ahead, Ruth.

MEMBER VEEI NER:  Your CERCLA standard is
actual ly risk-based.

MR, BOYD: Yes.

MEMBER WVEI NER: Way aren't your other
singl e source standards ri sk-based?

MR BOYD: Well, | would say that they
were all health-based with the exception of radon or
they were nostly health-based, but many of them
predate CERCLA. The original high-level waste
standard, 40 CFR 191, the wuranium mll tailings
standards, all of those cane about before CERCLA and
really before the science was there to give us the
ability we nowhave to do i ncidence and nortality risk
assessnent.

| woul d say nost of those nunbers, agai n,
with the exception of radon had their genesis in a
heal t h- based consi derati on.

MEMBER VWEINER: Ten mllirem per year?
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VWhat is the health-based, ri sk-based estimte

supposition or theory for ten mllirem per year --

MR BOYD: | think it was --

MEMBER VEI NER: -- or 15? | nean, take
any nunber .

MR. BOYD: Ri ght. Well, 15, actually,
usi ng sone risk nunbers for external, |ow LET, which

we had at the tinme we were trying to do a cleanup
rul e, that happened to be about where you woul d cone
out at 3 tines 10% which is about as about as we
were willing to go in terms of exceeding 10°“

So that is the 15 nunber. The 10 I think
was a separate determ nation that it was consi dered.
And | don't know the history of it. There are
probably others in the roomwho can correct ne, but |
know that that was nmeant to satisfy the court's
definition of an anple margin of safety below a
heal t h- based action | evel.

MEMBER WEI NER: | think you have just
given ne the answer, which is that those very small
nunbers are based on at sone determ nation or sone
estimate of anple margin of safety.

MR. BOYD: Right.

MEMBER VEI NER: That's rather than being

specifically risk-based on quantitatively risk-based.
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Wul d that be a correct assunption?

MR. BOYD: | woul d probably go with that,
yes. | only hesitate because we do try to tie
everything to arisk determ nation nowfor [Inaudible
due to NRC audio system failure.] schene of things.
But certainly when the anple margin of safety rule
came out, | think we were considering that to be
safely bel ow sort of the health-based action |evel

MEMBER VEI NER: | amjust curious. Howdo
you determ ne that the constraint or standard of 100
mlliremper year for a nenber of the public fromal
sources has been net?

MR. BOYD: | don't know how you can do
t hat except M ke Ryan said earlier that nost people
aren't likely to be exposed to nore than one nmjor
source of ionizing radiation. |If that is the case,
you for nost people, probably for 90-95 percent of
t hat popul ati on, you can make t hat determ nati on, but
gl obal Iy, I mean, how do you know t hat sonmeone di dn't
-- for exanple, | like to use the follow the waste
truck froma nucl ear power plant in New York down to
Barnwel I, you know, tailgating the whole way.

So there are al ways those exceptions you
can dreamup, but in general, it's hard. And | think

the I CRP has recognized that it is al nost inpossible
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to assure that a public dose limt is being net.
Anot her aspect of that is you are also dealing
intentionally with different regulators, different
i censees, and how do you apportion who gets what
anong that public dosing?

MEMBER VEI NER:  Then if your dose limt
for the public is 100 mllirem per year and you're
assum ng that nost people are only exposed to one
maj or source, shoul dn't you rethi nk your singl e source
[imt sonmewhat? | nean, right now they are right
around 10 or 15 percent of that. And if that is all
a person is exposed to, you are well bel ow 100.

MR.  BOYD: | think Vince hit on this
earlier. At EPA, under the current regul ations that
were derived from CERCLA, we have set an upper limt
of the risk range. And that pretty nuch constrains us
to the 10-15 mllirem

VMEMBER WEI NER: Thank you. Just very
qui ckly [l naudi bl e due to NRC audi o systemfailure.]
do you consider "very conservative" the sane as
"pretty good"?

MR, BOYD: No.

DR. POVNERS: You are really going to get
in trouble answering that one.

MR, BOYD: Right.
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MEMBER WEI NER:  Thank you.

CHAI RVAN RYAN: | can answer t he Bar nwel |
qguestion. The drivers are actually trained to observe
and make sure they are not being followed routinely.
So that would be reported to the police very soon.

M ke, one | ast question-- andthat is, it
seens inherent in all that you have said that |isted
in everything is the linear no threshold theory that
any i ncrenent of dose, even at the very small |evels,
like 4 mllirem a year or less or whatever, are
assuned to be cunul ative, additive, and follow that
t heory. So inherent, as | read it, in the EPA
standard-setting activitiesisthisinherent | believe
to be a conservatism [lnaudible due to NRC audio
system failure.] recognizing that that is an
assunption setting these val ues. s that a fair
summary?

MR. BOYD:. That is fair. W do apply the

dose and dose rate effectiveness factor of two that

sort of cuts the slope of the curve in half, | guess.

CHAI RVAN RYAN: Right. But still, | nmean,
there is a conservatismstill built in because you do
accept --

MR, BOYD: Right.

CHAIl RMAN RYAN: Did you have one |ast --
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DR CLARKE: A quick question. Agai n

under Superfund, you have devel oped a process wher eby
doses can be converted to risk through cancer sl ope
factors of radionuclides. Wuld there be any inpact
fromthese regul ati ons on [Inaudi bl e due to NRC audi o
systemfailure.]?

MR,  BOYD: | think there are several
things that are going to inpact. Keith has worked
very closely with OCak Ridge, Keith and Rich, down
there on generating the slope factors.

There are several things conming. Thereis
the BEIR VII, which wll probably change the
underlying risk estimates. There is every tinme the
U.S. health statistics are updated, that changes the
risk. And so we now | guess either do or are about to
have 2000 nunbers, so the life table analysis, the
survi val functions there.

The bi oki netics that are used by the | CRP
i n generatingthe dose conversion. And, actually, the
organ dose, | should say, will definitely be a part of
what goes into any new revision of the FGR 13.

| think the new Hiroshi nma dosinetry, the
BEIR VII, the 2000 health statistics, and the |ICRP
bi oki netics are all going to factor in [Inaudi bl e due

to NRC audio systemfailure.] risk coefficients wll
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probably -- you know, that takes at | east three years,
right, Keith? There may be four or five. So we would
probably be | ooking at as early as 2008, nore |ikely
2010 or so before we wll be wupdating this
coefficient.

DR. CLARKE: Thank you.

CHAI RVAN RYAN: W t hout further ado, let's
press on to Ed Bailey from CRCPD.

MR. BAILEY: Thank you very nuch.

6. 3) PRESENTATI ON BY EDGAR BAI LEY (CRCPD)

MR. BAILEY: M ke, you really have an easy
job at EPA. You only have ten sem aut ononous regi ons
to deal wwth. W' ve got 51 very aut ononous st ates and
the District of Colunbia and a couple of territories
that we have to try to have a sonewhat uniformpattern
of regulation. And it's not always possible.

| amjust ranbling nowwhile they get the
slides up there.

There i s one state that on t he public dose
limt because t hey were an agreenent state adopted 100
mllirem per year for radioactive materials and
because they had a strong nedical |obby, | presune,
| eft the public dose limt fromX-ray at 500 millirem
per year. So there can be some weird things that

happen in the states. And that wasn't California.
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Okay. Dr. Ryan nentioned the Conference
of Radiation Control Program Directors. And it's
really an organization conposed of the radiation
control programdirectors and staff nenbers in the 50
states, D.C., and U S. territories. | put a snal
fourfold in front of each of you at your place and a
card that if you are Sl-inpaired, like | am you can
use to --

DR. POAERS: Bl ess you, sir.

MR. BAILEY: -- translate rapidly and not
| ook quite as uninforned.

These 50 state program directors do
i ncl ude, of course, the directors of the 33 agreenent
states. The states do al nbost exclusively regul ate
X-ray usage in approxi mately 80 percent of all of the
radi oactive materials |licensees inthe United States.
| don't know the total nunber of X-ray facilities in
the United States, but |I knowin California, we have
over 30,000. So they are a nmjor source of radiation

exposure to individuals.

Next slide. Il would like to speak a
little bit -- and my presentation will probably be
quite a bit different fromother people. | want to

talk about term nology. The first bullet there is

something that | think is very inportant when we are
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trying to express what is going on in radiation
protection. Changi ngterm nol ogy does not necessarily
i mprove t he under standability of what we aretryingto
say.

| woul d chal |l enge any of you to go to one
of our public nmeetings in California and in the 15 or
30 mi nut es we gave you convi nce or i nformthe audi ence
of, 100 percent inform the difference between a
constraint and a limt and so on and so on.

Changing termnology always involves
reeducati on of the workers and the regul ators. Now,
when | said we had 30,000 X-ray facilities, it is
going to be a job to get out there to those 30,000 and
educate them on what we are trying to do if the
term nol ogy and so forth is adopt ed.

The | ast one is that the term nol ogy nay
i mprove the understanding for the devel opers of the
term nol ogy but not necessarily for the users and
regul at or.

| used dose i n parent heses because | think
we have done oursel ves a great disservice. Wen we go
out and talk to nost people, we start tal king about
effective dose and this dose and that dose, they're
conmpletely | ost.

| think we should have settled on the
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common phraseol ogy to be dosed and then have all of
t hese ot her doses as subparts of it so that when you
are going out talking to the public, you tal k about
dose, which is really what is the inportant thing.

Wien we change acceptabl e doses, those
changes are perceived as radiation being nore
hazardous than presently thought. On the example
we' re tal king about here, | think it is going fromb5
to 2 rem

And those changes are wdely used to
discredit both users and the regulators by the
"antis." You didn't know what you were doing five
years ago. Wiy should | believe that you know what
you are doi ng now?

And al though it probably won't be too
significant, the use of incidence of cancer, instead
of nortality, will make sone di fferences. Those, too,
wi Il be pointed out as another m stake that we have
made.

Next one. Dose reductions, if they have
to conme about, will result in increased shielding new
designs and a question about existing facilities.
VWhen we went from500 milliremto 100 mllirem we had
a major turmoil going on about existing facilities.

These were primarily that 30,000 category |I'mtal ki ng
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about and not in the total in the United States of

10,000 or so radioactive materials used. And,
i kew se, we wll have increased controls on
eni ssi ons.

| remenber what we went through when the
ten mlliremcame out. Everybody went into a fury
trying to prove that thetenmlliremto the maxi mally
exposed of f-site i ndividual was not a | ower dose t han
conmpliance neasured at the stack under an NRC
regul ation. So we need to make sure that we are very
car ef ul however we institute t hese new
recommendat i ons.

Next, please. | think potentially the
bi ggest problemis in the cost of decomn ssioning or
t he inmpact on decomm ssioning. Wen | |ook at the
table, it talks about 100 mllirem for the genera
public, and | already know that we have a variety of
sources that are either constrained or limted -- |'m
not sure which exactly -- to 25 mllirema year, such
as | ow 1 evel waste siteuraniumm ||, a decomm ssi oned
site.

W are going to see an argunent -- | know
| will inny state, at | east -- that we shoul d go down
to the one milliremlevel for a deconm ssioned site

because nobody is getting any benefit, either direct
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or indirect, fromgoing to 25 mllirem

As we decrease the cleanup standard, in
particul ar, the costs go up dramatically. And we have
seen this, at least in California and in sone of the
ot her states, where the 25 mllirem suggested by NRC
-- or not suggested, | guess, adopted in the
regul ation -- is deemed not to be acceptabl e because
they do conpare it to the 10% 10°range. And 25 is
consi derably above 10°“.

Generally we hear the thing touted one in
amllion, oneinamllion, oneinamllion. That
is apparently the safe level in a lot of people's
m nds, which, roughly translated, is about one
millirem

When we go to do cl eanups and we go bel ow,
say, 25 mlliremor any other nunmber, we have a | ot
nore costs in characterization, cleanup verification,
the sanpling, nore sanpling, nore surveys, nore |ab
anal ysis, all of which are expensive.

| will say that since the court threw out
our 25 mllirema year cleanup standard and we have
sort of been in Ilinbo, we have released for
unrestricted use over 300 sites.

The vast majority of those because, again,

t he t echni cal peopl e wanted to be sort of precise have
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said it's indistinguishable from background. These
may even include sealed source sites because the
purists would want to say, "Well, nmaybe that source
didn't leak at the | egal |eakage rate, but they nmay
have put out a few atons here and there.”

But we have had very few sites rel eased
t hat exceeded one mlliremper year. So it may beg
t he question. The ones that have proven to be the
nost difficult are the agricultural sites,
agricultural, experimental stations, where they
deliberately used in nbst cases carbon-14, which has
a very long half-life. So it hangs around.

And t hose doses dependi ng upon the nodel
you used -- and we tend to use the farner scenario
because if you're tal king about an ag station that's
suddenly shutting down into something, it's probably
going into agricultural production after that. So
t hose we have seen can cause bi g probl ens how you word
what ever regul ations conme out as a result of these
reconmendat i ons.

And, as you are all aware, | believe
hopefully on the Waste Conmittee, as the |evel goes
down for cl eanup, the vol unes go up geonetrically. So
you have got the problem of waste disposal.

Certainly at 25 mllirem there is a | ot
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| ess waste than there will be at one mllirem or
whatever. | think that these are i ssues that need to
be |ooked at when you inplement any of the
recommendati ons, sort of | ook at sonme of the fall out
of what the recomendati ons of the inplenentation is
going to be.

Next . Flora and fauna. | guess ny
original reaction is that one really scares nme. It
can be | arge probl ens dependi ng upon howit is decided
to inplemented by NRC and EPA. It can be possibly
smal | probl ens.

| would find it very difficult for us to
resi st the argunent that doing an EI'S, that we had not
eval uated the effect of radiation on an endangered
species. Never mnd that it's not one of a bottle
speci es to be consi dered.

| remenber when we were doing the Ward
Vall ey waste site. One of the itens of a great dea
of concern to everyone there was the desert tortoise.
| would bet, although I am not a biologist by any
means, that the nmetabolism of sone radioactive
materials on a desert tortoise are really different
fromthose in a tortoise you find in the Southeast,
down around South Carolina, particularly in the

met aboli smof water. So that | think that this could
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prove to be a very contentious situationif this were
not clearly spelled out how it is going to be
enf or ced.

And | would hate to bring up the |ast
point, but it is a wonderful opportunity in ny hunble
opi nion for a continuati on of NRC- EPA di sagreenment on
how you enforce recomendati ons of a national and
i nternational body.

Just to sumit up, | think we have to be
very careful in adopting newsystens that are going to
apply to a lot of people. The flora and fauna issue,
| was just rem nded of another incident. | understand
that NRC has a conplaint now that there is a
radi ography firmthat i s exposing rabbits to extrenely
hi gh |l evel s of radiation and, therefore, they should
be stopped by doing the industrial radiography, |
presune, al ong a pipeline because of the bunnies that
are hoppi ng al ong by the pipeline.

There would be a situation nost of us
woul dn"t think of. | praise the ingenuity of the
person that cane up with this. W could have a |l ot of
these things conme up with beginning to | ook at the
i mpacts of radiation on flora and fauna.

| would be willing to bet that 25,000 of

the facilities that we have that use X-ray woul d not
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be able to guess what the word "optim zation" means

ot her than you get the best picture you can.

So with that, | wll leave it for
guesti ons.

CHAl RVAN RYAN: Ed, when | think NRC
i censes under the Atom c Energy Act, | think about

regi strants with nedical X-ray equi pment, and | think
about states' authority to regul ate NORM and TNORM
VWhat do you think about particularly the nedical area
and the NORM and TNORW?

| guess | think we all recognize that in
terms of exposure to the public, it is radon NORM and
TNORM and nedi cal exposure that are driving the bus.

VWhat I'mdriving at is, could you talk
about how agreenent states deal w th AEA-regul ated
mat eri al versus non- AEA-regul at ed mat eri al and howyou
woul d try and nake a coherent hol e out of new gui dance
in this area?

MR. BAILEY: OCkay. | can tell you that
the majority, if not all, of the agreement states
treat NORM, naturally occurring and
accel erator-produced radioactive material, in the
i censing and i nspection process exactly |ike they do
AEA materi al .

The probl emcones i n when you are | ooki ng
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at NORM and TNORM It's what has to occur to get it

into the regulatory schene. | have a large rare
earth-producing facility, which has fairly highlevels
of naturally occurring radioactive material that we
still haven't got a handle on. Certainly radonis the
big one that stick out to the side. Very, very few
peopl e are regul ati ng radon in any way conparable to
t he dose t he way t hey regul at e ot her sources t hat give
t he sane dose.

The oil and gas field TNORM waste, which
is primarily pipe scale and that sort of thing, is
very diversely regulated anong the states and, of
course, not at all by the federal government.

So the short answer is we tend to view --
and I'lIl use a quote fromone of ny colleagues. "A
remis arem"” W don't care where it cones from
But in practice, it's very difficult to get at sone of
these diffuse NORM sources that have been in the
envi ronnent for years and years. You have to figure
out howto get into it.

In the nedical area, there is no
consi stent uniform system of regulating the X-ray
sour ces ot her than t he suggested state regul ati ons for
control of radiation, which CRCPD sort of shepherds

and so forth.

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

163

Those are purely voluntary upon the part
of the state, whether they want to adopt themor not.
So many tines many states will | ag far behi nd what the
current standard is. States will go off on divergent
pat hs.

The state | nmentioned, where t hey deci ded
t hey woul d | eave t he public dose fromnedi cal X-ray at
500 mllirems seens totally inconsistent with the
general phil osophy that it apply equal regulation to
equal doses of radiation.

So, like | said, EPA has it easy. They
only have ten regions.

CHAI RVAN RYAN: Let me ask you the now
i nflated dol | ar-val ue question, the $128, 000 questi on.
Do you --

MR. BAI LEY: kay. If | answer it
correctly, do | get that or --

CHAI RMAN RYAN. 1'd rather owe it to you
t han have you not have it owed to you.

MR, BAILEY: kay.

CHAI RVAN RYAN: Do you see these new
recomrendati ons offering states, agreenent states,
either on the AEA side or the non-AEA side, an
i mprovenent inyour radiationprotectionpractice? Do

you see any real benefit to what is being offered or
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what the new advice is shaping up to be, recogni zing
we have got consul tation papers and so forth com ng?
Do you see it as a help, a benefit, or ultimtely
neutral ?

MR. BAI LEY: | think the using of new
scientific nmethodology is certainly a scientific
i mprovenent. The others, though, to ne are al nost a
political decision. And, as we often see, the
political decision always has at |east two sides to
it.

And so one has to be careful, for
i nstance, going to the two rem Certainly it would
offer nore protection to a limted nunber of our
workers. | don't know that that woul d of fset the bad
press you get, again, as | nmentioned, for, hey, you
were wong again. Wy should we believe two remis
"safe"? Wiy don't you goto 100 milliremper year for
occupationally exposed people? |It's going to vary
fromplace to place.

CHAI RVAN RYAN:  You didn't nmention costs,
but there would be a | ot of costs.

MR. BAILEY: GCenerally cost doesn't cone
up except in a negative way. The only reason you
don't want to go to the 100 mllirem or to the 2

mllirem or whatever is because you don't want to
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spend t he noney to protect your workers. | mean, that
istheway it usually conmes out, not the other way, as
we think about it.

CHAl RVAN RYAN:  Any other questions or
comrent s?

(No response.)

CHAI RMVAN RYAN:  Thanks, Ed.

Let's turn nowto our | ast presentationin
this group, Dr. Richard Vetter fromthe Mayo Cinic.
Dr. Vetter, welcone.

DR. VETTER Thank you very ruch,
appreci ate the opportunity.

6.4) PRESENTATI ON BY RI CHARD VETTER (MAYO CLI NI C)

DR VETTER | will just preface ny
remar ks by saying that what | amabout to tell youis
based on nmy own know edge and experience and i nput
fromACMJ, the Advisory Conmittee on the Medical Use
of Isotopes. It's not a formal positionin any way of
t he Advisory Conmittee.

Next slide, please. My first several
sl i des go over sone stuff we have heard before, but I
just wanted to underscore a fewthings. One is that
t he reconmmendati ons tal k about sources of exposure.
| just wanted to point out that source does not

necessarily nean a physical source. It could be the
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Nucl ear Medicine Departnent. It could be the
hospital, et cetera. So we are not necessarily
t al ki ng about a physical radiation source here. And
that is inportant when we start talking about
constraints and limts.

And rel ative to judgnments, responsibility
for justification for nost of these recommendati ons

would fall on governnents or governnent agencies

except for nedical. | want to point out that nedical
here means the patient. It does not nmean the
activities within the hospital. It does not nmnean

exposure to the publicinthe waiting room et cetera.
It nmeans only the patient.

Next slide, please. Justification for
nmedi cal exposure, then; that is, the patient, falls
outsi de of the real m of governnent. So we perhaps
don't need to talk about it very nuch here.
Justification of the practice lies nore with the
pr of essi on.

And justification of the procedure; that
i s, whether or not you had the procedure done on you,
falls on the practitioner. So it's a discussion
bet ween you and your doctor whether or not you get
t hat CT.

I would point out, however, t hat
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government has entered into the quality of these.
Ther e are a nunber of recommendati ons, especially from
FDA, that deal with quality of nedical procedures. So
while it mght be justified and whil e exposures m ght
be det erm ned pretty much by t he procedure, gover nnment
does enter into it to some degree.

Next slide, please. | will just point out
that there are cl asses of exposure. Cccupational is
obvious. Medical. Again, | nmentioned that was for
the patient, refers to the patient. There are no
constraints relative to the patient exposure.
Everything else is public. So all other sources that
we are tal ki ng about here deal with public exposure.
And that does become an inportant item for nedica
centers.

Next slide, please. | would also like to
point out that for classes of exposure, there is
individually related exposure and source-related
exposure. For individual-related, this has been
poi nted out by a nunber of the speakers here today.
For exanple, using the public as an exanple, an
i ndividual may be exposed to several different
sources: hospital, em ssions froma power plant. You
name it. And so the assessnment of total exposure nust

be attenpted, nedical facilities sinply being one of
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t hose.

Next slide, please. Now getting to the
business of the ~constraints, |ICRP defines a
restriction on dose as a constraint. |CRP 2005 says
that these are obligatory. In other words, they
alnpst say it's alimt. But you are obliged to neet
t hat constraint.

They al so say that if you fail to neet the
constraint, your program has failed. The input |
received froma nunber of people has suggested that
that is very strong |anguage and could actually be
count erproductive. W don't need to tal k about that
in detail, but failure is a very, very negative
nessage.

We think failure if you're going to use
that word in recommendations or in regul ations, that
shoul d be reserved for alimt, not for a constraint.
Per haps t hi s comes fromour background i n ALARA, where
we set goals and when we fail to neet a goal, we
i nvesti gate.

But failure to neet a goal doesn't shut
our programdown. W don't get cited by the NRC for
havi ng vi ol at ed regul ati ons because we ni ssed an ALARA
goal. They m ght ask us howwel|l we're doing, if they

notice that, and what are we doingto followuponit,
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but we don't get cited for it. It's not a failure of
the programto m ss a goal

But in the 2005 recommendations, it is
considered to be a failure, which inplies that there
is some punitive action there, punitive measure that
could occur as a result of that. And we just think
that is pretty strong.

Next slide, please. Ckay. Dose
constraints are i ntended to provide protectionto the
nost exposed individual within a class froma single
source. So this would be the nost exposed i ndi vi dual
who visits a waiting roomin a hospital. This is a
very small population, a fraction of the popul ation.

And, in fact, if you go to a hospital and
you | ook at t he peopl e who are visiting that hospital,
you w Il findthat -- this is anecdotal. This is just
based on observation of this and not based on any ki nd
of formal survey or nmeasurenent, but | think you will
observe that nost of the people there are ol der
peopl e.

Now, | know we averaged all of this out

into a single risk officiant, but the risk to these

nost exposed individuals is actually quite small. So
| think the feeling that | have gotten -- and, again,
this is anecdotal -- fromphysicists, in particular,
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is that the constraint inthis regard probably shoul d
be based on the probability of exposure, rather than
t he nost exposed individual. What is the probability
t hat an individual will receive the 100 millirem not
what is the dose in a particular case to the nost
exposed individual, which in the hospital's case is
going to typically be soneone who is considerably
ol der.

Also, within the description of these
popul ations, | nust confess | don't quite understand
how this applies to constraints, but wthin the
description of these popul ations, |ICRP says that we
shoul d consider the mean characteristics of these
subpopul ati ons.

| f we do that in a hospital, it's an ol der
popul ation that is being exposed. That is, this is
t he menbers of the public are an ol der subpopul ati on.

Next slide, please. Now, we have seen

t hese nunbers al so, enmergency situations. |'Ill use
U S. termnology, tenrem The current U.S. limt is
five rem

Now, it's interesting that | think this
creates some confusion in the m nds of many who read
t hese recomrendati ons. The dose constraint for an

energency situationis ten rem but the limt is two
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rem So obviously it becones confusing when a
constraint is supposed to be a fraction of thelimt.
It might be 100 percent of thelimt, certainly can't
be nore than the limt, but in this case, it is. So
it's not really constraint. |It's exception to the
limt. Maybe it's just the way | read it. | get
confused when | read this.

Apart from that, this does meke sense,
emer gency situations having a higher limt than what
you would normally expect for a |limt for the
occupati onal worker. For that nmenber of the emergency
room who might be involved in dealing with a few
hundred patients from a radiological dispersion
device, it is reasonable to allowin that particular
circunst ances higher limts, higher doses for those
peopl e who are involved in that emergency.

Now, that being said, it is pretty
unlikely we will see those kinds of levels in a
hospi tal because presumably these people would have
been decontani nated at the scene and they woul d have
at | east gone through one decontam nation prior to
arriving at the hospital wunless they're really
critical and they're wapped in a bl anket and haul ed
to a hospital inmrediately. 1t's pretty unlikely, we

think, that we wuld see those kinds of doses.
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Nevert hel ess, philosophically it makes sense that for
energency situations, you allow higher doses.

Now, how does that differ from the
st andpoi nt that we can't pl an these things i n advance?
W will find out the nonent those patients show up.
And so we can't do a planned special exposure. So
t hat makes sense to us.

The direct or indirect benefit refers to
occupational exposure and cares of radionuclide

t herapy patients, the maxi num constraint being two

rem The current U S. Iimt -- and | have m ssed one.
| left a line out there. The limt 1is 50
mllisieverts or 5 rem for occupational and 5
mllisieverts or 500 mllirem for cares of the

radi onucl i de therapy patients.

We have tal ked about this before. There
are neasurenents that have been published in the
literature that denonstrate that hospital s are neeting
these limts, that the guidance that is provided by
t he NRC works, that hospitals are able to neet this
[imt. Neverthel ess, there are situations where
patients could result in nunbers in doses to nenbers
of the public that are higher than this.

The exanpl e that I CRP uses is a child who

is treated with radioiodine therapy or sone other
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radi onuclide therapy who i f the parent is involved or
fam |y menbers are invol ved in caring for the patient,
t he dose m ght go higher than 500 mllirem

W have those situations here in this
country today. The way we handle that is we don't
allowthe child to go home. The child has to stay in
the hospital. The interaction between the child and
t he parent is observed very carefully. The parent is
instructed as to what they can do to help care for the
child. And they can't sit right next to the bedside
because they woul d get nore than 500 millirem So in
t hose cases, the child has to be hospitalized.

We have seen sim | ar cases where a parent,
an ol der parent, requires sone additional care or the
famly desires to provide sonme care for that parent.
And the parent can't be released because it would
result in nore than 500 milliremto nmenbers of the
famly.

In that case as well, the child or the
adult child who is caring for this aged parent has to
be instructed on how nuch tinme they can spend in the
room what they can do, what they can't do, and so
forth.

I n cases such as that, it nakes sense to

t he nedical community that a higher limt be all owed
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so that the famly nmenber can provide nore care if
that is what they desire. This would have to be done
under very carefully constructed conditions and
nonitored in that case. But it does make sense that
in special situations like that, that alimt to that
care-giver of nore than 500 mllirem be all owed.

This actually, as nentioned earlier, was
reconmended by NCRP Commentary 11. They recomended
as high as 5 remor 50 mllisieverts. And, again
this would be in very, very carefully selected
situations. It wouldn't be nornmal.

Next slide, please. The |ICRP 2005 does
tal k about the exposure of wonmen as not necessarily a
speci al subpopulation but potentially a special
subpopul ati on. They normally woul d see no reason to
di stingui sh womren fromnen in terns of howyou contr ol
occupati onal exposure unless the woman is pregnant.

Once the pregnancy is declared --
underscore "declared" -- it is the same in this
country. The woman nust decl are. If they don't
declare, then we are not know edgeable of the
pregnancy. But if they do declare, then we need to
t ake appropriate precautions to nmake sure the fetal
dose i s kept under 500 milliremin this country. |CRP

is recomending that that [imt be 100 mllirem 1
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mllisievert, during the remai nder of the pregnancy
after the pregnancy is decl ared.

We t ook a | ook at our exposures at Mayo of
the results of nonitoring regnant workers. And five
percent exceed one mllisievert. Soit's not alarge
nunber. Most of themare under 100 millirem |It's
only a small nunber that is above 100 mllirem And
we do, by the way, rotate those enpl oyees out of the
hi gher exposure jobs.

For instance, we wuld nove a PET
t echnol ogi st to general nucl ear medi ci neinthat case.
W woul d nove a nurse fromthe radionuclide therapy
floor to some other area in the hospital

We could do this fairly easily because we
are a very large academ c nedical center. So there
are |l ots of opportunities to nove people around. But
what do you do in a small community hospital? That
becones very, very difficult for them

In addition, the handwiting is on the
wal | . Tech is going toincrease considerably over the
next nunber of years, general nucl ear nedicine. That
is, the use of technetium99mis going to decrease.
The use of positron emtters is going to increase.
Positron emtters 511 keV, about 4 tines t he energy of

t echneti um 99m exposure, |ikew se, goes up. Sothis
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wi || becone increasingly challenging for the nedica
conmunity, in particular, community hospitals, where
it is very difficult to nove peopl e around.

Some have suggested that this could be
counterproductiveinthat it creates an opportunityto
discrimnate against hiring a young wonen; in
particular, if she appears to be pregnant. If you
have a nucl ear nedi ci ne technol ogi st who i s pregnant
and interviewing for a job, there is sone worry that
t here coul d be sonme discrimnation. There shouldn't
be, but there is some worry about that.

W al so havetobealittle bit careful in
nmedi ci ne about what we do about people like that.
That is, how nmuch do we nove them around? The
precedent is the Johnston Controls case, where
Johnston prevented wonen fromworking in a particul ar
area where the risk fromlead was higher. It turns
out the salaries were higher in that area as well.
And they prevented wonen from working there. And,
therefore, they were discrimnating agai nst wonen.

So in nedicine, the sane deal. If a
technol ogi st for sone reason were paid nore than
general medicine technologists and we nove that
t echnol ogi st out, we either have to protect the sal ary

and prom se they can nove back or we can't nove them
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out or something. W have to be very, very carefu

not to discrimnate against that pregnant enpl oyee.

Next slide. | took a look at typica
radi ati on doses received by wonen in medicine. In
additionto the data fromny own institution, | | ooked

anecdotal ly at data fromother institutions. And in
a cardiac lab, typical doses run froma few remto
nore than five rem to the whol e body badge.

Now, they're not exceedingalimt because
they are wearing a |l ead apron. The apron will stop
about 95 percent of the radiation dose. Only about
five percent penetrates.

I naddi tion, insone cardiac | abs, you get
pul | -down | eaded pl exi gl ass shields. There are lots
of ways to protect people. Nevertheless, if you are
sinmply wearing an apron, the dose under the apron in
t hese sane people is going to be somewhere in the
nei ghbor hood of a couple of hundred mlliremto nore
t han 500 m I |l'i remdependi ng upon how busy and how many
cases that cardiol ogist is working.

I n PET, the badge readings run fromless
than one to two remto the badge, to the whol e body
badge, per year. Now, you can't provide a | ead apron
here. We're tal king about 511 keV. Lead apron won't

do anything to that. So typically we woul d expect in
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t hat case that the dose to the abdonmen is going to be
nore than 500 mllirem

So, consequently, if there is a pregnant
t echnol ogi st who works in PET i mgi ng, we've got to
watch that very, very carefully. And in great
i kel i hood, we woul d probably have t o nove t hat per son
out of that area at some point in tine.

I n general nuclear nedicine, the badge
doses tend t o be consi derably | ower, general |l y bet ween
105, 100 millirema year. So that's not such a big
probl em al t hough, once again, the dose to the abdonen
woul d be over 100 mlliremor 1 mllisievert.

Next slide, please. So, just in
concl usi on, about that |ast slide, once again, | wll
point out that in a comunity hospital, they don't
have the flexibility to nove peopl e around. And that
becones very probl ematic.

Medi cal exposure. As we nentioned
earlier, thereis nolimtation on dose. |CRP nakes
it very clear they donot intendtolimt this doseto
t he individual patient because it could reduce the
effectiveness of the diagnosis of treatnent. So
that's totally between the doctor and the patient at
t hat point.

Next slide, please. But there are
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constraints that apply. Wthin the discussions of
nmedi cal exposure, there are constraints. But they
apply to workers and nenbers of the public.

So ICRP says a constraint of a few
mllisievert is reasonable but should not be used
rigidly. And this applies to care-givers for
radi onucl i de patients, radi onuclide therapy patients.
[ I naudi bl e due t o NRC audi o systemfailure.] nmentioned
this before.

Current NRC regul ations do all ow rel ease
of patients. And we in hospitals are able to live
within that. One other thing | wanted to nmention in
this regard is that as our popul ati on gets ol der, the
probability that nore people will be treated with
radi oi odi ne increases, not only for thyroid di sease
but for other disease conditions; for exanple, there
is a protocol now that has denonstrated very clearly
in animals -- and they are noving toward sone human
studi es shortly. They can take the receptors fromthe
thyroid, put them in the prostate, and treat the
prostate with radi oi odide. You w Il see all kinds of
things like that where they are using new and nove
t echni ques for using radionuclides for therapy.

Next slide, please. | CRP says public

constraints are not appropriate for individuals who
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vol unteer for research studies. So, in other words,
humans who partici pate in these studies are basically
consi dered patients. And also all of this falls
within the ethics and controls of the institutional
review board, where these doses are very highly
controll ed.

| CRP al so says discharges to sewers and
ai rborne effluents shoul d be assessed. | woul d poi nt
out that there are a nunber of publications in the
literature that show that both have been done. Both
have been assessed. And discharges to the sewer
result in mniml exposure to enpl oyees in the sewage
treatnment plant. And hospitals typically use the EPA
conply code to denobnstrate that their effluents are
less than ten mllirem So this is being done on a
fairly routine basis.

And exposures in the waiting roomare --
the word they use is adventitious. |In other words, we
don't need to worry about that except for radi oi odi ne.

Next slide, please. Reconmended dose
l[imts. So nowwe will nove fromconstraints to dose
l[imts. Currently in the US., the dose limt for
occupational is five rem ICRP two rem Now, this
isn't new. ICRP isn't recomendi ng anything new.

This was I CRP 60 as well. | just wanted to point out,
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however, that this would be reducingthelimt inthis
country fromfive remto two remwoul d be probl ematic
for hospitals; in particular, small hospitals and, in
particular, for very small categories of workers.

For exanple, | knowthis isn't regul ated
by the NRC, but if alimt is adopted by EPA-NRC, the
feds, the states will be forced to adopt it as well.
And they will apply it across the board.

The peopl e inthe hospital s that get these
high doses work in the cardiac lab or in the
el ectrophysi ol ogy | ab, where the doses, where their
badge doses, are high, not everyone, but there are
some who are high. W just need to be very cautious
about what we do that reducing a dose doesn't becone
count er producti ve.

These people are involved in lifesaving
activities. Sonme of these patients go into that |ab.
They're failing all nedical treatnent. And they're
going to die. They cone out of the lab with sone
cells inthe heart abl ated that are causing the heart
to beat i nappropriately. And they |live for many years
after that.

These cardiologists are saving these
people's lives. The cardiologists are getting doses

hi gher than two rem per year, but in nmy opinion and
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t he opi ni on of many physi ci sts and ot hers i n nedi ci ne,
this is highly justified. So |l think we just have to
approach this very, very cautiously.

We are not tal ki ng about a | ar ge nunber of

people either. Interns of the total detrinment tothe
popul ation, it would be a very small inpact or it is
a small inmpact. This would be in a |larger academc

nmedi cal center, it is alittle easier to nove these
people around if that becones a problem But in a
smal |l conmmunity hospital, once again, that would be
very, very difficult.

Rel ative to public exposures, t he
constraint of .3 mllisieverts per year would be
probl emati c. Let ne just reflect briefly on the
hi story of how X-ray shields are designed. It wasn't
that many years ago, in ny lifetinme anyway, 20 years
ago, that X-ray shielding was designed with a public
dose Iimt of 500 mllirem

In other words, on the outside of the
shield, you had to achieve 500 mllirem And so you
woul d cal cul ate. You go through this cal cul ati on and
determ ne that you had to have a certain thickness
shield in order to achieve 500 mllirem

After you designed the roomand built it,

you would put a badge out there to nmke sure you
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achieved 500 mllirem In nost cases, it was not
neasurable. And that is because the methodol ogy is
very, very conservative.

Then what was it, about 1990 or so, the
dose limt for nenbers of the public was dropped to
100 mllirem The nethodol ogy didn't change. | t
didn't need to. You plugged in one mllirem but you
basically calculated the same thickness for the
shield. You reneasured. And, again, it was a very,
very |ow nunber or zero on the other side of that
wal |

So nowt hey are suggesting a constrai nt of
.3 mllisieverts per year in the case of nultiple
dom nant sources. So now should we incorporate .3
into our cal culation? | guess that suggests that that
is what we shoul d do.

If, in fact, we are neasuring alnost
not hi ng out si de the shield, what | amstruggling with
and what we are struggling with is how do you apply
the constraint basically?

Did you have a question?

CHAI RMVAN RYAN: Yes. It's on that exact
point. | amstruggling with consideringthat exposure
outside an X-ray roomto a nenber of the public is

going to be routine.
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Now, if you are considering a secretary
who is at a desk sonmewhere on adjacent parts of an
X-ray departnent, nmenber of the public, | guess that
woul d be 2,000 hours per year

But | strugglealittlebit with, first of
all, that whole concept. | think nost fol ks, a large
percentage of individuals, that go in and out of an
X-ray roomare there hopefully never and hopefully as
a mninmum nunber of times possible, either as a
patient or a care-giver.

The patients, thosesittinginthewaiting
room are dwarfed by what they get once they're
exam ned. So | amnot worried about that so much. |
am just thinking about this in terns of practical
radi ati on protection practice.

And then for individuals that could
recei ve exposure at 100 or up to 300 in a workstation
that is not a radiation worker job, | think that is
probably sonmet hi ng t hat radi ati on protection practice

probably ought to | ook at anyway.

So multiple sources, | guess | am
struggling with who is in this category. I have
challenged lots of folks that say, "Gve nme an

i ndividual or a class of folks or a group of workers

who are nmultiple source exposed.”
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Nucl ear power in nmy view is out of that
pi cture because of the constraints that are on that.
We know that it is a very small fraction of tota
background exposure. The nucl ear industry workforce
relative to [Inaudible due to NRC audio system
failure.].

So | amtrying to find the intersection
where mul tiple source is a meaningful thing for us to
figure constraints on that. | haven't conme up with
it. Have any of you?

DR. VETTER Vell, let nme just nake a
conment. And then | think others may wish to chinmein
here, too. Rel ative to whether or not this is a
routine practice routine, it is a routine practice,
but whet her or not an individual would be routinely
exposure, the answer is no.

Now, we do take that into account, at
| east partially, by wusing sonething called an
occupancy factor. VWhat is the fraction of a tine
someone m ght be there? But what we don't do is take
into account the probability that it is the sane
per son.

And that's why earlier inny presentation,
| suggest that, instead of |ooking at this in terns of

t he nost exposed i ndividual, we should probably | ook
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at it in terns of the probability of any one person
exposed. So | would agree with you in that regard.

CHAl RVAN RYAN: That's ny point. Ed?

MR BAILEY: The NCRP confused it even
nore by recomrendi ng 25 percent, that you consider
that there were 4 sources and not 3 sources,
basically, that could inpact at the sanme tine. There
is a newcomentary conm ng out on whether or not that
should apply to X-ray facilities because this was a
great concern in redoing the shielding report for
NCRP.

The question that you raised was about
where that could occur. The npbst conmon exanpl e of
where it would occur would be in a place |like Cak
Ri dge. By the way, that one-fourth cane out of the
conmentary on clean air emnissions, where you had
per haps four plants punping stuff out that basically
stayed in the environnment, as opposed to --

CHAI RVAN RYAN: Whiere are those plants in
Cak Ridge, Ed?

MR. BAILEY: | don't know. That was j ust
an exanpl e that was given.

CHAl RVAN RYAN: Ed, that is ny point.

MR. BAILEY: Right.

CHAI RVAN RYAN: Peopl e cantheorizecities
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i ke Cak Ridge or Hanford or somewhere else, but in
reality, | chall enge anybody to show ne sonebody t hat
has three or four significant sources exposing.

You know, | amnot di sagreeing with you or
chal | engi ng you, but | think this m ght sound |like a
nice construct if there is nore than one source
significant.

But, again, radon is a big one. Medica
exposure as a patient is the second. And everything
else is a distant third, is a collective. So, in
practice, we are tal ki ng about creating a structureto
regul ate the distant third group. Yet, we just kind
of bl owby the two big ones. And radi ation protection
ri sk managenent i s, by the way, i ntegral of everything
that is regul ated and unregul at ed.

So I'm struggling with, is there an
exanpl e where you can say, yes, this group has three
maj or sources of exposure? | don't know. | westle
with that. Mybe there isn't an answer here today,
but I think that is a chall enge we have to think about
in trying to figure out, does this sort of a
recomendati on nmake sense? If | amwong, tell ne,
but | amstruggling with that.

Sorry for the interruption, Richard.

DR VETTER. No. Fine. | appreciate the
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interruption because that is exactly the point | was
trying to make. From the hospital perspective, we
have been designing these shields to neet 100
mllirem

The nmet hodol ogy is very, very
conservative. Wen we neasure out there, we don't get
that. Andthat's fine. W' re happy we're not getting
t hat . But the point is if we have to apply this
constraint to that nethodol ogy, now we have to add
shielding. So we will get even | ower doses out there.

CHAl RVAN RYAN: By cal cul ati on?

DR VETTER By calculation. So it's a
little bit confusing at this point as to how this
woul d be appli ed. Since we're not doing it to
ourselves, if this is going to be done, this
constraint is going to be applied by the governnent.

And so | just want to |l eave that with you
t hat that would be -- we're confused about it, nunber
one. It would be problenmatic, nunber two. And then,
nunber three, if you are going to apply this, do you
apply it to existing facilities? Do we have to go
back and re-shield hospitals? A lot of themw Il go
out of business before they did that. So, anyway,
it's very problematic and | think requires sone

di scussion if we are going to go forward with it.
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Next slide, please. So this nore or |ess
i s the begi nning of ny concl uding remarks here. Dose
constraints and limts for pregnant workers in this
country if we applied one millisievert as a limt,
t hat woul d be problematic.

' mnot saying it couldn't be done. 1'm
saying it would be problemtic. It would be very
difficult for cormunity hospitals. Andthere are sone
t houghts that it could | ead to some discrimnationin
order to make it work.

Wrkers, 20 m | lisievert, problematic for
sel ect individuals. Here again, there have been sone
suggesti ons t hat some peopl e woul d si nply stop weari ng
t hei r badges.

Public, onemllisievert [imt is probably

okay. The limt, underscore "limt," is okay. W're
living wwth that now. It's the constraints that are
a problemfor us. If we had to design our shields to
neet .3 mllisieverts or, as Ed nentioned, using the
NCRP net hodol ogy, they don't exactly say 25. They say
25 percent. They use a percent, don't they, of the
[imt? That would be problematic.

The cost of applying these constraints

woul d be significant. In particular, if you had to

begintoretrofit hospitals, it woul d be constrained,
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very expensive.

Next slide, please. Just to nention
wai ting factors, that has been di scussed al ready. W
have very, very few internal updates in hospitals.
Even in nuclear nedicine, where the dispensing
radi oiodine, if you do it properly, the technol ogi st
i s not going to get [Inaudible due to NRC audi o system
failure.].

Where these factors are used i s i n medi cal
research. So this could affect the final dose that is
calcul ated for a research subject who is getting a
particul ar radi opharmaceuti cal .

So it could affect -- in fact, |ICRP has,
| think it is, 53, report nunber 53, that has a whol e
bunch of radi opharmaceuticals, where they have
cal cul ated the dose. |If you want to sinply use that
as a reference, you can use that to hel p evaluate the
dose to research subjects.

Thi s woul d change those nunbers. Exactly
howit woul d change it woul d depend on t he bi oki netics
of the particular radiopharmaceutical. | do not
envision that this would be a big deal. W woul d
simply calculate the new dose, inform the patient
accordi ngly, and continue the work.

Next slide, please. | just said that.
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Next slide, please. So, in sumary,
constraints for public exposure fromfacilities, from
nmedical facilities, we think are problematic,
especially for X-ray. Now, | know NRC doesn't
regul ate X-ray or EPA doesn't either, but if you begin
to regulate it, it will filter down to X-ray.

Limts for occupational exposure of the
fetus are problematic for selected personnel, the
proposed limt. You know, inthe large facility, you
can reassign workers in a small when you sinply don't
have that | uxury.

Limts for occupational exposure are
problematic for the proposed limts. The proposed
[imts are problematic for select personnel.

So, withthat, if there are any questi ons,
| would be happy to try to answer.

CHAI RMAN RYAN: Let nme start with just one
qui ck one on ALARA i n t he nedi cal setting for workers.
You know, you nentioned a few. For exanple, invasive
cardi ol ogi sts, perhaps a couple of other categories
will be at or near that two remand up to five rem
Cccasionally the whole body badge outside of the
shiel ding apron will be even above that.

When you get that circunmstance where an

i ndi vidual practitioner or perhaps a particul ar room
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how do you deal with that from an ALARA st andpoi nt?
| s that a part of your progran? And how does it work?

DR. VETTER Right. Medical facilities,
if they are a materials |icensee, they have to have an
ALARA programand in sone states perhaps even to use
X-rays. |'mnot sure.

In the state I am from use of X-rays
doesn't require an ALARA program but we have a
materials license. So we sinply apply it across the
board. So it would apply to cardiology as well.

So we have what we call a derived
i nvestigational level. It's alevel based on what we
think i s achi evabl e for the average cardi ol ogi st. And
anyone who goes above that, we investigate. Usually
people who go able it, it is because their patient
load is high or they had a conplicated case or
somet hing of that sort. So there is not nuch we can
do.

Now, initially there were things we coul d
do. That was to institute the use of pull-down
shields, shields that are nmounted fromthe ceiling,
you know, these ergononic kinds of things where you
pull it in front of your face so you can shield your
face, in addition to wearing the | ead apron.

For other personnel on their own, there
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are portable plexiglass panels that can be noved
around, lots of things that can be done. And | think
t he ALARA program hel ped us to figure all of those
out, and they have reduced doses in those
envi ronnents.

So any time anyone exceeds a derived
i nvestigational |evel, we take a |l ook at what i s going
on, what's the reason for this. Mybe the machine is
going bad in putting out too nmuch dose or sonet hi ng.
You know, we want to know what is going on. Usually,
as | nmentioned, it is casel oad.

| f someone goes over thelimt of fiverem
to the badge, then we use t he NCRP net hodol ogy. NCRP
report nunber 122 says you can cal cul ate the effective
dose under the apron and use that for your effective
dose as the assigned dose for that individual

And | am probably fairly safe in saying
that nost states allow that. Certainly our state
does. They sinply allowus to doit. They recognize
t hat we' re usi ng an appr oved net hodol ogy i n accor dance
with an NCRP standard. And so we assign a dose.

| f they don't go over five rem we don't
assign a dose. W sinply put intheir file that their
badge dose was whatever it is. And then we don't

assign a dose. The reason we don't assign a dose is
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because the badge is less than five rem they're
within the limt, we can calculate an assigned dose
dependi ng on what the current approved net hodol ogy i s
for doing that.

Twenty years ago, it was effective dose
equivalent. Today it is effective dose. Tonorrowit
isdifferent weighting factors for effective dose. So
we don't calculate it on a routine basis.

MEMBER VEI NER: | just have one conment.
| wanted to thank you, Dr. Vetter, for recogni zi ng t he
problenms with applying these doses to pregnant
workers. And | think they would al so apply not just
to nedical workers but to students and graduate
students under these constraints. | could not have
done ny graduate work.

DR. POVERS: Il will sinmply acknow edge
that the pregnant worker or potentially pregnant
worker is an intractable problem even under the
current regine, whether or not you can reassign
wi t hout [Inaudible due to NRC audi o systemfailure.]
of benefit, you sinply run into the problem they
refuse. And then you have a legal liability problem
that just is inpractical.

CHAI RMVAN RYAN:  Anyt hi ng el se?

(No response.)
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CHAl RVAN RYAN: COkay. W are at a point

[l naudible due to NRC audio system failure.]
di scussion for comrents from nenbers of the public.
Any comrent s?

7) PUBLI C COMMVENTS

MS. FAI ROBENT: Lynne Fai r obent wi t h AAPM

Vi nce, your industrial radi ography slide,
was that only NRC |icensees or did that include all
i ndustrial radi ography, NRC and agreement states, in
your nunbers?

DR. HOLAHAN: | believe all of the
licensees with the agreenent states are required to
subm t annual reports to [Inaudible due to NRC audio
systemfailure.] reports are due annually [Inaudi bl e
due to NRC audio systemfailure.] tine frane.

M5. FAI ROBENT: Ckay. And | would just
like to follow up a docunent that Ed and Dr. Vetter
made on perhaps the need to increase shielding. The
i ndustry did a workshop a coupl e of years ago -- wel |,
| guess a year and a half ago now -- taking a | ook at
it because NCRP was proposing a reduction in the
shiel ding report, which was the revision 10 CRP 49.
That's | believe at the printers now.

And we did do an awful Ilot of cost

estimations and i npacts on existingfacilities, onnew
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facilities. And it was going to be drastic for
i ndustry.

NCRP backed off from that in the new
report for both the diagnostic X-ray facilities and
the therapy facilities fromshieldingis goingto cone
out at the 100 mllirem

If, in fact, nowwe get into a situation
-- and | knowthis may not directly apply for NRC, but
it certainly applies for some of our other regul atory
counterparts to NRC -- where if the ICRP
reconmendation of .3 is adopted, we are back i nto that
sane situation. And it's not atrivial inpact on the
comuni ty.

And, as Dr. Vetter said, |'mnot sure that
it really provides any increase of safety to the
public or to the worker in this case as it would be
appl i ed.

So keep that in m nd as we | ook ahead to
potential regulatory inpacts on adopting these
constraint val ues.

CHAI RMAN RYAN:. Thank you.

Any ot her comments or questions?

MR. ANDERSEN: Ral ph Andersen, NEI

| will just start with a question for any

of the panel nenbers. Can you tell nmeinregardto a
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constraint what a source is in regard to application
of a constraint? You have read the ICRP
recommendations, as have I. |Is it crystal clear to
you what a source is?

Dick, for instance, you use a |ot of
different stuff at Mayo, X-ray machine and a nuc med
source. Are those two sources or is that one source?

DR. VETTER Those woul d be two sources.
When you say, "What is a source?" it depends. | think
you have to identify the population first. And then
you identify the source, ny inpression fromreading
t he recommendati on.

Soif you' re tal ki ng about a worker, there
are two different sources. |f you're tal king about a
menber of the public who is visiting that facility, |
would interpret that to be one source. That is,
what ever exposure the nenber of the public gets while
inthat facility, the facility is the source.

MR. ANDERSEN. Any ot her takers?

(No response.)

MR. ANDERSEN: Okay. That is an area that
| suggest we really need a ot of clarification on.

MR BOYD: | think that is true, Ralph
| think the way | red the ICRP, you could certainly

consider anentire facility as a source, but the other
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interpretation is equally valid.

MR. ANDERSEN: Al so, | just wanted to make
a couple of quick comments on the dose at nuclear
power plants and ALARA progranms. First of all, how
did we get there? Vince showed, | believe, 1989 data
and 2003 dat a.

A coupl e of conments that may or may not
be shared by other industries. First of all, we have
a very robust infrastructure who as part of their
designisto acconplishthat kind of result, institute
a nucl ear power operations, does routine eval uations
to bring it down. | believe that Dr. Powers had
asked, you know, how did we get there?

So they evaluate progranms on a routine
basi s and al so facilitate that sharing good practi ces,
but we also have a strong arm of technol ogy
devel opnent t hrough EPRI and technol ogy transfer, the
poi nt bei ng that Vince had put up sone comments about
what is it going to take, what is it going to cost.

Those nunbers or statenents that were
generated in 1995 actually were lowballs. W spent
nore than a couple of mllion dollars per facility and
nore than $500,000 a year in O&M costs to get there.

Now, the driver really was to inprove

productivity. That is really the point. ALARA at
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nucl ear power plants is really integrated into
producti on becauseit isreally an efficiency program
streamined work processes, shortened job tine,
shortened stay tineinradiationfields, and so forth.
So you get dose down.

| don't think that would be generally
appl i cabl e t o many ot her endeavors that use radi ati on,
i ndustrial radiography being an exanple. So they
woul d | ack that econom c driver that we have in our
i ndustry.

Al so, because of nucl ear safety
consi derations, primarily we routinely engage i n that
transfer of information, transfer of good practices,
and t echnol ogy transfer that i ncl udes ALARA practi ces.
What we found interacting with other industries is
typically and especially where you have conpetitors
interacting with each other, that is not the case. It
is very difficult to create that kind of culture of
shari ng.

So | just wanted to respond that for
communities |ike the radi ographers, it m ght be nuch
nore difficult than you would first think for themto
acconmplish simlar types of results.

CHAl RVAN RYAN:  Thanks. We appreciate

that insight. It remnds ne [lnaudible due to NRC
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audio system failure.] the comment that Dr. Vetter
made t hat somebody m ght decide not to wear a badge.
| woul d venture to guess that a worker who deci ded not
to wear hi s badge at a nucl ear power plant woul dn't be
there very long based on that culture.

MR. ANDERSEN:. Ral ph Andersen, NEI

Actual |y, you nade ne think of one other
conment that | totally overl ooked. There are really
two. Oneis that inlooking at the nunbers of workers
and doses, keep sonmething in mnd. |If you tell ne
that you would really like to see nost workers or al
wor kers stay below two remas a goal, | can do that.

If you tell nme that if one of those
workers gets two remplus one millirem that will be
a regulatory overexposure. |"m going to keep al
wor kers bel ow about 1 or 1.2 rem And that is going
to be much, nuch nore difficult because then | wll
have to build in a | arge margin.

For i nformation, t he routine
adm ni strative dose guideline we use in our industry
as sort of an upper bound is about two rem a year.
Then we rmake exceptions to go above that when we have
a speci al skilled worker that is needed for a certain
appl i cation.

That is 40 percent of the existing limt.
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So we woul d actually have to change our culture and
accept a much reduced margin if we were suddenly
dealing with a two rema year limt.

The ot her comrent | wanted t o make goes to
the .3 mllisievert or 30 mllirema year possibility
wi t hi n constraint. Even though the maxi numconstr ai nt
is recomended as 100 mllirem the fine print -- and
you really have to look carefully to see that --
suggests that |ower constraints are appropriate for
many applications.

For mning, mlling, power operation, --
those are ones I'mfamliar with -- 30 mlliremis
virtual ly i npossi bl et o denpnstrate. You can sonewhat
do it by calculation, but the uncertainties are very
| ar ge.

And that is one of the concerns we have
al ways had about something below 100 millirem That
is just about as low as we can go and still
denmonstrate that on a practical basis.

| am not tal king about nenbers of the
public off site. | am talking about our
non-radi ol ogi cal workers that are on site.

CHAI RVAN RYAN:  Ed?

MR.  BAI LEY: The biggest factor in

reduci ng over exposure to bot h i ndustri al radi ographers
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and to radiol ogists probably was doing away with a
1.25 [Inaudible due to NRC audio system failure.]
exposure limt and sinply going to 5 rem a year
because it gave people tinme to react and nove peopl e
around or restrict their work.

So it is very inmportant howyou wite the
[ 1 naudi bl e due to NRC audio systemfailure.]. It's
not just the nunber that makes a difference.

CHAI RVAN RYAN: True. One small point on
wor ker exposure, and | guess either Vince or Don can
address it. And nobody has touched on it. There is
a special case that is allowed in 10 CFR 20 for
pl anned speci al exposures where an individual can be
exposed up to one time the [I naudi bl e due to NRC audi o
systemfailure.] limt ontwiceduringtheir lifetine.
That dose [ I naudi bl e due t o NRC audi o systemfail ure.]
apart fromtheir lifetine occupational record.

So, just for the sake of conpl et eness,
wanted to mentioned that even the current 10 CFR 20
has a different [Inaudible due to NRC audi o system
failure.] it's a limt, right? Based on that
exception, twi ce and a worker m ght [Inaudi bl e due to
NRC audi o systemfailure.]. Is that right?

DR COOL: That's true.

CHAI RVAN RYAN: | don't know how many
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times it's been done.

DR COOL: | don't think it has ever been
used that I am aware of.

CHAI RVAN RYAN: | don't think | am aware
of any, but it is still in the code.

DR COCL: Right. Andthereis nosimlar
thing in the I CRP recommendations at this point.

CHAI RVAN RYAN: | just want tobealittle
bit nore precise in conparing [|naudible due to NRC
audi o systemfailure.].

Wth that, we are at a point where we are
schedul ed for a short break. And we're close to the
time. So why don't we cone back right at 5 mnutes to
12: 00, which would put us a few m nutes behind our
agenda schedul e. And we'll press on wth the
di scussi on of optim zation.

Thank you all for this very informative
sessi on and good di scussi on.

(Wher eupon, the foregoing matter went off

the record at 3:41 p.m and went back on

the record at 4:00 p.m)

CHAI RVAN RYAN: W have two additi onal
presentations scheduled and tinme for discussion and
qguesti on and answers and t hen a wr ap- up di scussi on and

public coment period. So we'll bring all those
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things together. | think at the end we're going to
ask our panel nenbers to stay around, as the Comm ttee
may del i berate for the benefit of the audience and try
and arrange sone themes and key points that we heard
today as part of the entire day's activities. And
that's a preparatory activity in thinking about
structuring a letter that will offer our views and
coments to the Conmi ssion.

Wthout further ado, let me turn to Don
Cool who's going to | ead us off on the di scussion of
optim zation and protection, and he'll be foll owed by
Dana Powers, a menber of the Advisory Committee on
React or Safeguards, is also going to provide us sone
insights fromthe ACRS point of view. Don?

DR. COOL: Thank you. | don't hear this
echoing, so | hope |I'm picked up, Madam Recorder.
M crophone's gone. Get this up fairly close to ny
throat in hopes that it can pick up and we can
proceed, and you should be able to hear ne.

| wanted to address qui ckly the questions
of optim zation. W've touched on thembriefly this
norning in our introduction, so what | would like to
do is give you a fairly quick overview of the things
whi ch are in the | CRP dropped recommendat i ons and t hen

introduce a couple of topics where | think sone
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di scussi on may be warrant ed.

First and forenost, optimzation, a
fundanental principle of radiation protection that
hasn't changed. As envisioned by ICRP in these
reconmendations, not only is it dose reduction but it
woul d i ncorporate other things that go into a broad
definition of protection, for exanple, avoiding
accidents and potential exposures, mnimzation of
waste. Although the words aren't in the draft, you
can read other things, perhaps such as securing
facilities and doing other sorts of things |ike that.

In addition, the | CRP suggests that it's
consistent with the adoption of a safety culture.
W'l talk alittle bit nore about the rel ati onshi p of
that in a bit. W can go on to the next slide.

Characteristics  of an optimzation
process. A forward-|ooking process, sothisis not a
retrospective, go back and try and prosecute the
i nnocent type of approach but rather a forward-1| ooking
iterative process that's continually looking to try
and determne if the best protectionis being afforded
under the prevailing circunstances.

I nthat respect, it ought to be systematic
and structured, go through in a very | ogical sort of

manner. One of the things which is enphasized nore
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now than in previous |ICRP docunents is that it has
both the qualitative and the quantitative judgnents.
Those fam liar with the ICRP' s publications will note
that several in the past, |CRP Publication 37, for
exanpl e.

There have been di scussi ons on
optim zationw th very nice mat hemati cal formalization
nost around collective dose to get sonme sort of
valuation and figure of nerit, which would then be
used to decide whether or not you had optim zed the
process. This included al pha and beta factors that
allow you to weight collective doses and get a
cost/benefit ratio conparing with hownuch it cost to
do something with the benefit that would be derived.

I n these 2005 draft recommendati ons, | CRP
i s both acknow edgi ng and i n fact pushing nore of the
qualitative attributes that have al so been part of the
day-to-day activities that nost operators actually
have but which actually haven't had a formal place
within the recommendations. In that respect, part of
what they're trying to suggest is that it is a frane
of mnd that 1've put out there to continually
chal | enge whet her or not there is the best protection
bei ng af f orded.

| will grant youw || observe that nost of
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t he chapter inthe draft recommendations is witten at
a very hi gh conceptual |evel and appears to be witten
inthe context of avery | arge deci sion-maki ng process
I i ke an environnmental renedi ati on or the introduction
of a whole new facility.

I n t he di scussi ons whi ch have gone ar ound
and around us within ICRP, | think it is envisionedin
a nore broad context and this is intended to include
t hings |i ke | ocal work groups tal ki ng about ways t hat
they can inprove activities, the work planning that
woul d go into each specific job in a nucl ear power
facility, the technicians in a pharmacy suggesting a
better way to shield the syringes and all of the other
little practical, some mght even call it, seat-of-
t he-pants activities that forns the real heart and
core of inproving a day-to-day radiation protection.
We can go on to the next slide.

| CRP has always had this bit of tension
between what's optim zation and what's ALARA. And
what they will tell you, or at | east what | have heard
Roger Clarke tell you on several occasions, is that
optim zation and ALARA are not equivalent. 1In fact,
as the process was going through over the last few
years, they wanted to el i m nate the word, "ALARA, " and

t here was a great pushback frommany fol ks, certainly
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within the industry and otherw se, that ALARA is a
very recognizable term and graphically describes
exactly what we want to do with doses, okay? Point
t aken. However, optimzation, as viewed by ICRP
i ncl udes not only dose reduction, which is what the
ALARA neans, but also all of the other factors such as
t he waste disposal, the potential for accidents and
all of the bal ancing factors.

Soif youwill, youarebothright, if you
are talking to the advocates there, ALARA is
equi val ent, and | CRP t hat says ALARA i s not equi val ent
to optimzation. ALARAiIs a part of optim zation when
you are dealing with the specifics of dose reducti on.
What | CRP woul d wi sh for everyone to renenber is that
you ought not to sinply be fixated on dose reduction
i f that means that you' re doi ng sone ot her things that
are kind of stupid and reducing nunber of
surveil | ances and ot her things, which may push up the
potential for accidents or other problens which are
al soinvolvedinoverall protection of the source. W
can go on to the next slide.

They tal k i n general terns about rol es and
responsibilities, suggesti ng t hat regul atory
authorities, conpet ent authorities, gover nnment

agenci es, woul d generally be | ooked to to establish a
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cl ear policy and requirenment on operators and users of
sources for their to be optim zation. For the nost
part, they woul d assunme that the actual responsibility
for optimzationis withthe owners, designers, users
of the facility to have gone through and done the
anal ysis. They woul d have expected that regul atory
authorities and others would be |ooking over their
shoul der but not likely doing it thenselves. So,
again, as Mke Boyd noted a bit earlier, there are
some differences with at |east sone corners of the
regul atory world where the regulatory authority, in
and of thenselves, wll assune sone neasure of the
optim zation responsibility. That's not how I CRP has
normally laid it out.

| CRP uses constraints as the boundary for
optim zation, and we've already had quite a bit of
di scussi on around the constraints. Let's imediately
go to the next slide.

Peopl e are al ways | ooki ng for a way to use
a graphic to try and explain what's going on. This
happens to be a drawing that got tossed up on the
board in Beijing | ast week. |'mnot advocating it as
good or bad, but this is a polar representation of the
worl d of dose. That would be the perfect world of

zero right there in the center, and everything that
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you do to try and reduce exposures are noving froma
greater dose outside towards the center and the pol ar
pl at .

| CRP woul d represent the rel ationship of
optim zation and dose reduction with constraints as
being the constraints formng a ring and there m ght
be nultiple rings, as we've tal ked about at various
times. In a normal situation for a practice,
somet hi ng t hat you had under control, you woul d al ways
assune t hat your optim zation process, thenicelittle
arrows on this chart, start inside the circle and nove
towards the center.

ICRP also recognizes that while a
constraint is supposed to be a boundary for
optim zation, if you'rein a preexisting situation or
you're dealing with an emergency type of situation,
you may have sonet hi ng where the dose starts outside
t he boundary of where you would |ike to be. And thus
t he obj ective of the dose reduction and optim zation
istotry and nove it in; first, ideally, to get you
inside of the constraint and then to further reduce
t he exposures.

One of the conflicts which is not clear
within what is witten, at |least in the present tine,

is the fact that in the normal definition of
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constraint -- | see ny laser is dying -- a constraint
i s supposed to be a boundary to optim zation. And one
of the difficulties that gets associated withthisis
how you deal with a constraint in that definition and
at the sanme tine acknow edge that there wll be
situations where you wi | | be outsi de of the constraint
at the starting process. And does that nmean you have
the wong constraint or does that nean that the
definition of optimzation also needs to include
situations where the constraint is sonething other
t han an external boundary w thin which you' re al ways
opti m zi ng. | point this out as one of the
definitional inconsistencies that's there.

This also raises something which Dr.
Vetter very appropriately noted: They use the word,
"failure.” And failure is a very nasty termif you
cCome across a preexisting situation which is already
out there and you sort of run into the fundanental
guestion of who failed at that point. So there are
sone issues associated with the definition of a
constraint versus the definition of optimzation
al ways bei ng bounded.

Move on to the next slide and raise
anot her one of the issues that is floating around,

which is the role of collective dose. As | nentioned

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

212

a bit earlier, previously within the ICRP system
collective dose and a mathematical quantitative
approach to optimzation, which is what had been
di scussed. In these recomendations, | CRP is backing
away from collective dose in a very significant
manner. They are indicating, and there are many who
woul d agree, that the double integral over all space
and tinme i s maybe a very ni ce nunber but doesn't tell
you very much in terms of actually making any
deci si on, because it basically adds up everybody who
coul d ever possibly have gotten a dose and what ever
t hat doseis, down to the m crof enpto, whatever, very,
very extrenely bits of dose, and adding them all
together for a single figure of nmerit, pointing out
that that really doesn't help you in the decision
process. So it's not terribly useful onits own for
meki ng deci si ons.

The alternative reconmmended i s sonet hing
that's gotten ni cknaned dose matrix. Matrix, | grant
you, also inplies a mathematical construct. |'mnot
sure that that's actually what they nean in all
ci rcunstances but rather a way of representing a wi de
variety of informational needs and attributes that
goes into nmaking the decision. W can go ahead and

have the next slide, and of course | did that just as

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

213

she noved over.

There are a variety of attributes which
t hey woul d suggest ought to forma matrix that all ows
you to understand the information that's avail abl e.
Those m ght be organi zed under the cl assic questions,
who, what, where, when, why, howin aski ng who got the
doses, where are they, what are their characteristics,
what are their ages, what are their genders, what were
t he nunber of people, where were they |ocated, when
did they get exposure, was it today, is it spread out
over the next 50 years or is it 10,000 or 100,000
years from what other considerations may cone into
play in this in terns of the types of values that
people may place on this, what technical and other
econom ¢ consi derati ons may be part of this di scussion
and to wuse that conbination of attributes in
presenting the information to t he deci si on makers and
ot her individuals who are involved in the decision
process to hel p nake that decision. W can go ahead
to the next slide. And in fact I'"'mgoing to ask you
to go ahead to the next slide after that.

Anot her di scussi on which cones into the
recomendations for the first time in a really
significant way is the rol e of stakeholders. ICRP, if

you go back to sonme of the docunents that have been

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

214

publ i shed recently, has been acknow edgi ng the i ssue
of stakehol ders, but this lays out very clearly that
| CRP believes that there is a role for stakehol ders,
there's arecognition that stakehol der processes have
wi de varieties of kinds of processes and |evel of
i nvol venent . It would be nice if there were sone
words that sort of inplied that the stakehol der
process ought to be sort of graded to the |evel of
decision and the l evel of risk. | don't actually find
those words in the current docunment. Again, that's
sonet hing which is a point we mght wish to note.
Certainly, we here at the NRC have a very
strong view with regards to stakehol der invol venment
bei ng inmportant and trying to grade the relationship
of what you're trying to do and the risks that are
i nvol ved and what you're trying to acconplish to both
t he processes that you use and the individuals that
you i nvolve in the process. |If you stand back, take
t he 35,000 foot | evel viewon this, again, this nmeans
that you involve the workers in the decision in how
they're going to inprove their work activities. And
if you'redealingwith al arge environnental construct
of how you're going to decomm ssion a facility or
renediate the territory, that you ask the people

living in the area and get their input in the
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di scussion of who's involved and what their
characteristics may be. Al of that would be
i ncorporated withinthis role of stakehol ders. W can
go to the last slide.

Il will raise one other point of very
i nteresting discussion. It doesn't get nuch text
here, but it is a whole new attribute that has been
put in. And as | nentioned in ny talk at the
begi nning of the day, that is the nentioning of the
best available technology approach wthin the
construct of optim zation. Dependi ng upon how you
choose to read the words in this draft report, it is
not clear whether the ICRP nmeans that the best
avai | abl e technol ogy not entailing excessive costs is
sonet hi ng whi ch woul d be equi val ent to opti m zati on or
m ght be part of optim zation.

Certainly, | think that we would hold a
viewthat they are very different in their underlying

basis. Optimzation, even as | CRP woul d have put it,

| ooking at the best available protection. Best
avai | abl e technol ogy, at l|least as | believe nost
peopl e understand it, is a technol ogy base -- what's

out there and what is possible to do, what can you
i mpl enent, does it necessarily | ook at whether a new

technol ogy makes a substantial inprovenent in the
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protection or whether it's just a newtechnol ogy that
noves the decimal point over a little bit. Again,
this is an area that does not have much within the
text. | know because of neetings | ast week in Beijing
that it is a point of discussion to determ ne howit
shoul d be playing with regards to the whol e i ssue of
optim zati on.

And with that, 1'Il conplete nmy quick run
t hrough on identification of several issues that we
have started to identify within the optimzation
process. Questions?

CHAI RVAN RYAN: | go back to I CRP, | think
it's 55, is that right, where there's a little bit
nore meat on how do you do an opti m zati on consi deri ng
engi neering controls and work practices and | evel of
risk and all those kinds of things. That struck ne as
being a little bit nore focused on exactly what you
should do if you're a practitioner thinking about
optim zing some practice or activity.

| read this and | see sone interesting
conundrumns here. First of all, it's only for control
of em ssions. | would think that best avail able
t echnol ogy mi ght be for exposure to workers too. So
why they pick on em ssions and why they pick up that.

And if it's an optim zation, howcan it always be the
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best? That just seens to me to be a conflict in the
words chosen. And it |leads me to the thene of sonme of
the optim zation discussion, which in a |ot of ways
it's interesting discourse but when | think about,
wel |, howwould | apply that as alicensee, | struggle
with how!| would get there. So in a lot of ways, it
seens very detached from what a practitioner could
actually put to good use, if you wll. Is that a
reasonabl e concl usion on ny part?

DR COOL: I think it is a reasonable
concl usi on based on the material that's currently in
the draft. My observation, better than a hunch |
think, is that alot of this in fact is being driven
by again a lot of the environnental protection
concerns, issues that are beingraisedparticularlyin
Europe, and | would note that alot of things -- M ke,
you can correct me if I'"'mwong -- but a lot of the
things in effluence and rel eases to the environnent,
not just in radiological concerns but for sulfur
oxides and a variety of other things from various
pl ants, have | ooked at best avail abl e technol ogy. In
fact, | think our friends at EPA have been known to
fight nore than a few lawsuits on whether they're
usi ng that approach or otherw se.

This, in one sense, may be an effort to
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try and draw some nexus between the two. Whether it's
a good nexus to be drawi ng or not and its inplications
for other things are two very good questi ons.

CHAl RVAN RYAN: Well, and | think you' ve
brought out the real decision of what is the
appropriate use of that termnology is really not
sonething that's settled in a recomendation or
fundanentally in a regulation. The EPA case is
certainly one, but ultimately gets fl eshed out in the
courts and in the details of court cases that exani ne
it case by case, and then after a while you see the
pattern. But | just wonder how this fits in a
radi ati on protection practice, howit inproves where
we are now in terns of environnental protection.

DR. COCOL: Unfortunately, what's in the
| CRP draft doesn't hel p us other than to specul ate, as
we are here.

CHAI RVAN RYAN: Okay. Thanks. Jim any
guestions? No? Ruth?

DR. VEEI NER: | have a couple. You pointed
to this information as form ng a decision matrix or
that that's what the proposal is; is that right? 1In
any kind of decision nmaking, there is usually an
el ement of prioritization, and in this case it would

be the prioritization of these information needs.
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What does ICRP intend -- who do they intend woul d do

this prioritization? Is it ICRP, is it the emtter,
was that discussed, is it the receptors?

DR COOL: They don't say.

DR. VEINER: Do they recogni ze that all of
t hese informati on needs are not equally inportant?

DR. COOL: Yes. In the text, thereis a
di scussion of weighting, which is in fact a
mat hematical termfor giving priorities and rel ative
wei ght in the decision-nmaking process to certain of
t he el enents.

DR WEINER Right.

DR COOL: So that recognitionis clearly
part of the draft, and | can probably pick up a
par agraph here if you give me a m nute or two, but |
know that is in the draft.

DR. VEINER: That is but they don't say
how t he wei ghting is done.

DR. COOL: They do not give a specific
suggestion on how the wei ghting is done.

DR. WEINER Wiy is zero risk considered
a perfect world?

DR. COOL: Well, that's probably also a
good question. Froma phil osophical standpoint, and

| probably overstated that particul ar where we wi sh we
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could go back and delete the transcript, but for a
graphic moving towards that direction and being
consistent with their wunderlying philosophy, al
ki dding aside, that if you assume linearity for the
pur poses of establishing a dose control franmework,
then if you can nove to a | ower dose, that ought to be
a good thing.

DR \VEI NER: Vell, this does raise a
guestion, and perhaps, again, it's a question about
the Iinear non-threshold theory or in general it's a
qguestion. We know we are not going to nove to zero
dose. Everybody gets sonme anyway from background.
VWhy not at least use -- | nean | admit that there may
be an optimal dose or a m ni nrum dose or sonething or
a m ni rumdose over background or sonething |ike that.
Was there sonme reason for stating this as zero dose
rat her than acknow edgi ng that there is some m ni mum

DR COQOL: | don't think ICRP actually
uses the word, "zero."

DR. VEINER. Onh, that was your word.

DR COQOL: And the other thing that |
think is aninportant clarification, and I' mnot sure
that it's in the witten text in discussions |ike
Roger Cleric a couple weeks ago, Roger is usually

pretty careful to tal k about this as a dose i ncrenent
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above natural background and trying to reduce the
i ncrenent, acknow edgi ng that there's no such thing as
a zero, as you correctly pointed out. So you're
tal ki ng about dealing with incremental additions or
reduci ng i ncrenmental additions.

DR VEINER Ckay. Thank you.

CHAI RVAN RYAN: Ruth, let nme add on to
that and ask you a question or ask you and Don a
question. It seens to nme that if you think about this
fundanentally, and leaving apart the |inear non-
threshold theory, | think that's a nuch maligned
radiation protection theory for the purpose of
standard setting that gets beat up inappropriately
when people want to pick on sonething, but if you
t hi nk about managing risk, you can manage risk by
t hi ngs and spendi ng noney and havi ng activities, and
if you keep trying to lower that risk, you end up
turning 180 degrees around and ending up with nore
i mpacts on a |lot of human activities.

For exanpl e, building a bridge. How nmany
deaths does it take to build a regular bridge versus
some new spectacul ar whi z-bang bridge in terns of
bringing mterialstothe site and truck acci dents and
all the rest when you think of that bridge as a

syst en®
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If we think about activities and
radi oactive material or sources of radiation as a
system and really think about it fromsoup to nuts,
begi nning to end, design to cradle to grave ki nds of
t hi nking, | think you've got to recognize that there
i s an optimumpoi nt where you' ve squeezed out as nuch
dose reduction or risk managenent as you can and
you' ve optim zed it. Because if you spend nore noney
and do nore things, you mght actually back up.

So that's sonmething that | think doesn't
really seemapparent in their optim zation di scussion
that it can turn around on you if you' re not careful.
|s that a fair comment?

DR COCOL: | believe that's a very fair
conment and true. You find -- what | think I CRP woul d
probably argue is, yes, we agree with you precisely.
That's why you find words about econom ¢ and soci al
factors being taken into account. You don't find it
perhaps as clearly as you m ght have wished it to be
said, but | believe that they woul d agree.

CHAIl RVAN RYAN: Well, that's fair. They
didn't say if you don't taken them into account,
you'll back up. That's really what 1'd like to add to
that comment is that you really will back up if you

keep trying to overmanage the risk.
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DR. VEINER  You nentioned that they're

consi dering best available technology, which is in
fact, as I'msure M ke Boyd can attest, is a concept
t hat comes fromair pollution control, basically. And
in air pollution control it alnost always does nean
| ess emission. And | guess ny question is does | CRP
recogni ze that inradiation protectionit does not --
t he anal ogy may break down? It may not al ways nean
better protection.

DR. COOL: There's nothing in these words
that allow ne to say yes or not.

DR. VEI NER: COkay. That's good. Finally,
everybody tal ks about stakehol der invol venent. Does
| CRP - - does t he docunent nmenti on how st akehol ders are
identified?

DR.  COQL: No, it does not. And ny
under st andi ng of the foundati on docunment, it descri bes
some of the groups or individuals who mght be
i nvolved, but it in fact does not attenpt to get into
ei ther specific processes or specific identification
appr oaches, recogni zi ng t hat those vary al nost as nuch
as the kinds of decisions that are nade.

DR. VEI NER: Thank you.

CHAI RMVAN RYAN: Dr. Powers?

DR POVERS: Do you want ne to comment
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extensively or just interrogate the speaker?

(Laughter.)

CHAI RVAN RYAN: Al'l of the above, sir, at
your pleasure.

DR. POAERS: ['Il coment. M. Cool and
| find ourselves of like mnd on a lot of these
t hi ngs, so don't really have much of an interrogation
for him | really don't want to tal k about the deep

phi | osophi cal under pi nni ngs of the concept of ALARA.

Certainly, | agree with anyone that tells ne that
optim zation and ALARA are not i dentical .
Optim zation is clearly distinct. ALARA is a

di fferent process.

VWhat | would like to focus on are the
practical aspects of ALARA engineering. | do so only
because M. Cool asked ne to do so, but episodically
| get to audit lots of ALARA engineering reviews.
They're fairly routine aspects of operational
activities at any nuclear facility. They are
qualitative. Very seldomis any conputation done. |If
it is, it's algebraic computation on the back of an
envel ope. By the time you get to the ALARA review,
you're assured of falling belowregulatory limts or
constraints as you choose your | anguage.

Quite frankly, I find these ALARA revi ews
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i mpressive for the nunber of things that people that
operationally have to carry out an activity can
identify that people that design an activity never
even thought of. | see the ALARA is absolutely
cruci al for the mai ntenance of flow worker doses and
even falling worker doses. M. Hol ahan certainly
showed us sone i npressive results, and I'mw llingto
assert that substantial fractions of those came from
ALARA and ALARA- I i ke activities. Certainly, | NPO, one
of our speakers has nentioned, has been enforcing an
ALARA culture within |icensees. Sinilar enforcenent
exists within DOE facilities.

ALARA really is possible because of
linearity. Engineers function best inlinear worlds,
and though the world may in fact not be linear, the
truth is we can capture a huge anount of technol ogy
with |inear nodels. And anything that you do that's
going to make ALARA non-linear is going to have a
negative effect onits effectiveness. So when you see
signs of non-linearity creeping into things like
taking into account social and econonmic factors,
anyt hi ng that makes the problemnulti-variable, it is
something really that beconmes distressing. Quite
frankly, as practiced nowin a |inear concept, ALARA

is very well established, it's very well understood
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and it's very functional, and you should not be
conpl i cati ng.

Now, | suffer the frustrating of nearly
all of our speakers here in that the docunent they've
given us i s | ong enough but it | acks enough detail to
conment on any one itemvery authoritatively. And so
when you look at the plain text of the words
associ ated with ALARA, first of all, you find there's
not a great deal of text associated with it, and they
ook fine. It says go forth and do ALARA

Whien you look at the interpretation of
t hose words by ot hers that have had | onger to exam ne
this docunent than | have, you find things that are
distressing. Certainly, in sone of the NEA anal ysi s,
they find this concept of best avail abl e technol ogy
not intendi ng excessive costs. They associate that
wi th ALARA, even though the plain text associates it
with emi ssions to the environnent.

Whet her one associates it with ALARA or
with the em ssions to the environnent, | think as a
regul atory body, NRC has to be very careful of this
concept of best avail abl e technol ogy. | think sone of
t hose poi nts have been made here. It's not the use of
best avail abl e t echnol ogy t hat we want to achi eve. W

want to achi eve an adequate | evel of protection, and
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it is seldom that we find the best available
technology is the only way to achieve an adequate
| evel of protection. | think the history that Ms.
Wei ner brought wup, that of for best available
t echnol ogy shows that to be the case, that anytine a
regul atory agency conmes in and prescribes how an
engi neering organization carries out its job it in
fact is probably interfering with the execution of
t hat j ob.

It certainly becones a problem for a
regul atory agency that's charged wth providing
adequate protection of the public health and safety
i nstead of the best avail abl e protection of the public
heal th and safety.

| CRP does seem to associate this safety
culture with optimzation. This is an area that the
ACRS has been extrenely interestedin. Wefindwthin
our group rmany people with many definitions of safety
culture. | think some of our speakers at |unchtine
deci ded that any ti nme you col | ect six peopl e toget her,
you wi I | have probably 12 definitions of what safety
culture is.

What we do know is that it's extrenely
difficult to nonitor and neasure safety culture, and

it becones a concept that's not regulatable. || think
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| CRP would be far better off if it identified the
attributes of safety culture that it wants to be
incorporated into its docunment, including its ALARA

practices, rather than calling out safety culture

itself.

There al so seens to be in the docunment an
air or an aura of what | would call continuous
i mprovenent. |'msure that continuous i nprovenment is

a laudable characteristic of an owner/operator
organi zati on, probably one that should be included.
It is amjor problemfor a regul atory agency charged
with providing adequate protection of the public
heal th and safety. And we can see object |lessons in
conparing things that go on w thin governnment-owned
facilities and those in comrercial facilities to
under st and what conti nuous i nprovenent can do for you.

Cont i nuous i nprovenent can |l ead to a f ocus
on the mnutia because you can get inprovenent by
| ooki ng at things that are fam liar and smal |, whereas
things that are big and difficult are tough to i nprove
on. And | think we need to be very careful trying to
regulate for continuous inprovenent rather than
regul ate on mnimzation of risk, because we really
want people to go after the big things that are big

contributors to risk and not go after the m nutia.
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Wl |, | think that concl udes everything |
wanted to say. My comment on ALARA is KISS, keep it
si nmpl e stupid. It's got to be a linear, single-
objective function that's conprehensi ble and can be
carried out routinely. This is especially true when

we have a quantitative neasure of what reasonably

achi evable is, as we do. |Introducing best avail able
technology intothat is aroute to assuringwe'll stop
doi ng ALARA.

Now, Dr. Weiner will pronptly ask nme why
| would want to continue to have organizations
knocki ng thenselves out to reduce a dose that's
al ready very small, and | think I woul d agree with one
of our speakers here that a | ot of the notivation for
ALARA is not just to reduce the dose to the workers,
it's to inprove the efficiency of operations.

Dr. Weiner doesn't let up. If any of you
know her, she's very tenacious and she'd say, well,
why should | care in radiation protection about
whet her the work goes very efficiently? Isn't that a
managenment function? Well, quite frankly, what has
i mpressed ne nost about ALARA activities is the nunber
of times that in the ALARA review the potential for
acci dent has beenidentified and subsequently avoi ded

because of the ALARA revi ew.
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And so it is not, Dr. Winer, because
we're trying to reduce the dose alone, that's
certainly a notivation, but we'd also |like to have
further check to make sure that we're not | eading
oursel ves i nto an acci dental dose that of course could
be well above the limts. Wth that, I'Il stop.

CHAI RVAN RYAN:  Thank you, Dana. JinP
Dana, a couple of thoughts that 1'd like to pick your
brai n about. One, | couldn't agree with you nore that
the ALARA review process, if done right, addresses
chem cal , el ectri cal work  practi ce, mat eri al
managenment, |ots of other safety concerns besides
radiation safety. So if it's integrated |ike that,
you can sure get a lot nore out of it than worrying
about a few extra mllirem

DR. PONERS: It's becom ng such afamli ar
and easy process that integratingitself is very, very
nat ur al .

CHAI RVAN RYAN: And that to nme is the
transition froman ALARA process to a safety culture
is when that all waps together seam essly within an
or gani zati on.

Don mentioned a step that I CRP is kind of
drifting away fromcol |l ecti ve dose. On the one hand,

| think that's great because collective dose as a
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nmeasur e of public risk doesn't nean nuch, particularly
if you're multiplying a pisnorem which is the
smal | est unit of radi ati on dose you can tal k about yet
get paid tinmes a gazillion people. You get a big

nunber and you can cal culate | ots of cancers but it's
nmeani ngless at the end of the day because the
structure of it falls apart.

| do know, though, that in ny own
experience in the | owlevel waste industry, and |I'm
sure it's true in power plants fromwhat |'ve seen of
activity in power plants, there's a |ot of focus on,
let me call it, man-rem cal cul ations for lack of a
better term and | guess that's an exanpl e where the
nunber isn't so inmportant as an absolute, | guess in
my own view, but comparing scenari o A man-remversus
scenario B is a netric that helps you in decision
maki ng. Could you just a comrent a little bit nore
and expand on that for us?

DR. PONERS: Yes. It's an areathat's not
just in radiation protection but in worker safety al
together, that what we call the societal risk, the
society of worker risk, arises a lot because it's
difficult to predict where individuals will be at the

time of events. And so you'd like to use a nore

col l ective sneared out neasure and it's used exactly
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as you descri be. It's not so inportant what the
actual nunmber is, though if it gets very big,
certainly you'd worry about that. But you'd like to
use it as is doing things this way better than doing
things this way? And you'd like to work with a
nunber. As | said, engineers are very |inear people
and like linear nodels. And so you use a single
metric that has sone linearity.

Thi s has been nmade a technol ogy, | would
guess. A codification of it has conme out of Dupont
for the safety analysis of chem cal processes where
they use what anmounts to a societal risk to the
wor ki ng popul ati on. And it has subsequently been
adopted into the Departnent of Energy and sone of its
analysis of its facilities. | guessit's nowintothe
regul ati ons on nuclear facilities by the NRC and has
a value to it because of uncertainties about small
popul ati ons of workers in the event of hazardous
events. It has a good history within the chem cal
i ndustry for avoiding worker hazard.

There are sone who viewit as conpetitive
to the quantitative risk assessnent. | think fromny
poi nt of viewl |ook at themas two sides of a simlar
coi n.

CHAI RMAN RYAN: | thi nk Don had a comment
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on the first point. Don?

DR COOL: Yes. | think there are a
coupl e of things that are inmportant withinthis. Yes,
a collective dose calculation has been used as a
nmeasure of performance netric. One of the things
that's i medi ately i nportant about that is that's not
a unbounded col | ective dose. In npost cases, you know
who, you know what, you know when. It was for a
particul ar task at a particular facility, and you use
that as a nmeasure of performance to see if a simlar
task at another facility, at |l east onthat nmetric, was
better or worse. And that actually fitswithinICRP' s
definition, because then you' ve defined sonme of the
who, what, where rather than sinply being in double
integral over all space and all tine.

What they would then caution you is that
it's probably still not good enough to give you al
the information to actually know whether the
protection was better in one case or the other because
there will always be other factors -- the size of the
facility, the layout of the roons, other things that
were going on at the tine -- that nay nean that even
t hough the coll ective dose in Case Bwas a little bit
hi gher than the collective dose in Case A for this

ot her plant, they may have actually done a better job
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over here in Case B because of other things that were
goi ng on.

CHAI RMAN RYAN: If | heard Dr. Powers
correctly, that gets back to ALARA engineering,
because the engineering part kind of takes in do |
have a bi g enough roomto have shi el di ng, aml hei ght -
restricted, all those practical things that have to be

considered. Dr. Weiner?

DR VEI NER: | was goi ng to nmake a comment
about the collective dose concept. It does have --
you use it in calculating transportation -- risks of
transporting of radioactive nmaterials. In the
absolute, it doesn't nmean anythi ng, of course. | nean
you are multiplying zillions of people by nano

mllirenms and pisnorens. But in conparing the risks
al ong one route with another, it does have a certain
utility. You can say this one -- and you can fold a
| ot of other things into those risks, |ike accident
rates over certain parts of the route and so on.

Sothereis autility inconparing. It's
just that in the absolute it's difficult to keep
reiterating that the absol ute nunber of person-remor
man-remis not a particularly significant figure if
t hat nunber involves a very snall dose.

DR. COOL: Yes. That's very, very true.

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

235
CHAI RVAN  RYAN: W are mmgically on

schedule to hear other comments for these last two
presentations. W're now at a point where we could
entertain other input fromnenbers of the audience,
folks that m ght want to nake additional comrent.
Ral ph?

MR.  ANDERSEN: Ral ph Andersen, NEI. I
just wanted to reinforce what | thought was a very
i nportant point, and that's the notion of maintaining
t he singl e objective focus and not nmucking it up with
a whol e bunch of other variables. It really goes to
conments that Dr. Powers as well as Dr. Cool.

Yes, when you nmake a conpari son there are
often different factors that you can rationalize to
say, well, okay, A was better than B or B was better
than A, but as an industry, a |ot of our success has
been in deciding not to make that rationalization
That is, we chall enge oursel ves to say, well, the fact
that it can be done for this | ess dose proves that it
can be done for this |ess dose. My job is to go
figure out howto take care of these ot her extraneous
factors and get it done. But it says single-mnded
focus, and so | just really want to reinforce that,
because | think that's precisely where it transitions

to safety culture.
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CHAI RVAN RYAN: Wel |, thanks, appreciate

t hat point. Any ot her comments, questions? Yes.
Tell us who you are.

DR.  HAMDAN: Latif Handan, ACNW staff.
This is for Don Cool. You know, there wll be
scenari os, as has been nentioned, when ALARA may not
be conmpatible with optimzation, just |ike best
avai l abl e technol ogy. And so the question is in the
draft, inthe ICRP, did they discuss this? They |eft
a lot of adjectives and they have the optim zation.
Did they address this that they may not be conpati bl e?
And in these scenari os when this situation happens,
t hen what prevail s?

DR COCL: | think the answer to the first
guestion is, yes, they address what ALARA i s and go on
to address the broader view, to use their word, that
optim zation has to include a variety of these other
factors. | don't think they give a particul ar break
point for what is or what isn't beyond their
recommendati on that it be optim zati on and t hat unl ess
three i s a uni que ci rcunst ance where dose reductionis
the only factor that whoever is conducting the
analysis be keeping in mnd the potential for
accidents, the reduction for waste and the other

factors that may be inportant.
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As Dr. Powers noted, alot of what happens
inthese anal yses i s you conme across things -- thisis
a real dangerous spot, this or that can happen. That
t hen beconmes nore than an ALARA review. |t becones
closer to what ICRP is tal king about in optimzation
because it's identifying other factors that are
i nportant for protection and making sure that the
overal | protectionis the best under the circunstance.

CHAI RVAN RYAN:  Yes, Ral ph?

MR.  ANDERSEN: Ral ph Andersen, NEI. A
statement nade often in many of the presentations by
Roger and ot hers acconpanyi ng t he newr ecommendat i ons
is the change in philosophy to the idea that if you
protect the individual, you have in fact protectedthe
popul ation. |If that prem se really is underlyingthe
new recommendati ons, then ny viewis it's avery short
steptoinply that collective dose has no rel evance in
ascertaining the quality of protection provided, that
that really continues to cone back to a determ nati on
of whet her you' ve protected the individuals. |s that
noti on consi stent with the phil osophy that underlies
t he recommendati ons?

DR COOL: Well, that's avery interesting
phi | osophical question. |1'mnot sure | could speak

authoritatively for ICRP. They are certainly | eaning
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that direction but have not conpletely wal ked away
fromthe fact that the nunber of individuals exposed
and other factors are also inportant, that it isn't
sinply the magni tude of each individual dose. \What
t hey have taken a significant step back fromis that
that collective nunber is not by far the nost
i mportant factor, that it is the individuals and then
how many of themdid you get?

CHAI RVAN RYAN: Anyt hing el se? Yes,
pl ease, M ke?

MR. BOYD: Is this working? Maybe not.

CHAI RMAN RYAN: It's fine.

MR. BOYD: Just a couple of thoughts on
utility of collective dose, and | think that it's
generally thought of as being useful in nmanaging
wor ker doses, worker scenarios. |t occurs to nme that
there are two ot her i nportant exanples. Oneis it has
great utility when you define collective dose in space
and tinme, not whenit's truncated, for doing the kinds
of regul atory i npact anal yses that we'rerequireto do
when we i ssue new regul ations to hel p us estimate the
actual nunber of lives, the cancers averted or lives
saved or whatever. So it does have sone utility
t here.

And it had had -- when the world of
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increasing wuse of nuclear power and nuclear
applications seened to be an ever-expandi ng uni verse
in those bygone days, we worried about |ong-term
persi stent radionuclides accunul ating, both in the
envi ronnent and particularly in the stratosphere, and
that's why we back in the '70s, | guess it was, set
l[imts on noble gas emssions, |ooking at sone
equation of what we thought would be a continually
expandi ng uni verse and not wanting to -- even though
the doses to individuals would be very small, over
time they could be build up. And collective dose is
another tool for helping you gauge that. Now,
obvi ously, you can be wong, as we were at the tine,
but | just wanted to point out those two uses.

CHAI RVAN RYAN: Wel |, | think | understand
t he second whereas to netric.

MR BOYD: Yes.

CHAI RVAN RYAN: | di sagree whol eheartedly
with the first. Wen you multiply those trivially
smal | doses by sone risk estimator and say cancers or
deaths occur as a result, | think that does not
properly account for the conservatism in the nodel
under which that cal cul ati on was made.

MR. BOYD: There are many conservati sns in

t he nodel, but | guess the only counter argunent is
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that in some cases we're required to do that, we have
to show - -

CHAl RVAN RYAN: Even if it's statutorily
required, | appreciate your obligation to do that, |
think scientifically it's at risk of being just flat
out wrong.

MR BOYD: | think it is inportant that
you truncate it in space and tinme.

CHAI RVAN RYAN: Absolutely. And I think
also, as MIt Levenson, a forner nenber of this
Commttee, would point out, if something is four or
five or six orders of nmagnitude conservative or sone
huge conservatism it's not conservative, it's w ong.

MR. BOYD: Right.

CHAI RVAN RYAN: So | just recall that we
have to be careful that as a netric, in a lot of
ci rcunstances, whether it's the workplace or in a
truncated assessnment or to neet a | egal requirenent,
there is utility. But | think we've got to be very
careful not toallowit to be used in situations where
it isgoingto beinterpreted numerically and success
or failure would be judged by the numerics when in
fact the nunmerics don't nmean anything as an absol ute
quantity. That's the point. Thanks. Thank you for

that clarification. Anyt hing el se? Any ot her
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comrent s?

Wl |, that being said, we're at the part
of this nmeeting where we can, | think, work together
todrawto a close. Wat 1'd |ike to ask our nenbers
t o do, including our consultant and ACRS parti ci pant,
is summarize for everybody here what points t hey m ght
t hi nk are summary points that would give us the kind
of start-up for our letter witing session, whichwlI
occur on Thursday norning at about 8:30 we'll start
the letter witing session formally. So wi t hout
further ado, let ne start first, Dana, with you.

DR. PONERS: Well, 1've witten out seven
areas that | thought you m ght address in your |etter,
and many of them|'ve tal ked about up to now. One
have not. One is that especially in the nunerics and
any new recommendation | think it's inperative that
eventually there would be a docunment which allows
sonmebody to trace where the nunmber canme from and
exactly what data it's based on very specifically. |
think that's an essential thing that will have to
appear .

The ot her comment that | have not spoken
to | think you may want to consi der reconmending to
the Comm ssion that they defer action in this area

until they have the advantage of having to BEIR VII
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report available to them to augment what they have
her e.

And anot her recommendati on you m ght want
to consider is that the staff cast as one of the
options for the Conm ssionto consider i s adoptingthe
nore nodern | CRP reconmendati ons, not as a mandatory
change to the 10 CFR but as a voluntary change to the
10 CFR.  That seens to be a trend we're adopti ng when
we're having challenges associated wth the
cost/benefit ratio.

CHAI RVAN RYAN: When you say adopt the
nor e nodern recommendati ons, could youbealittlebit
nore specific?

DR. POVNERS: Ch, ICRP 60 and these 2005
recommendat i ons. That's what | meant, nore
specifically.

CHAI RMAN RYAN: Ckay. Geat.

DR. POVERS: Now, they're associated
within a |lot of docunents and whether you endorse
those in the 10 CFR as part of the rate guide, | nean
that's a judgnent sonmebody el se has to nmake at the
appropriate place to do that, not do that. But
especially when you're westling with dealing with
established |licensees who clearly are -- what they're

doing is safe enough but you want to bring new
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technol ogy to them better sciences, better nethods
and things like that, this option of doing it
voluntarily | think has sonme attraction to it. I
pointed out the exanple of fire protection where
you've done that. W' ve also done that in revised
source terns for accidents. W'relookingtodoit in
revised definitions and design basis accident.
There's some attraction to doing that and what not.

At any rate, |'ve witten these notes out
for you. I'mnot going to be able to participate in
t he Thursday session, but --

CHAI RVAN RYAN: We have your input.

DR.  POVWERS: -- for whatever they're
wor t h.

CHAI RVAN  RYAN: We appreciate your
partici pation, Dana. Thank you very much.

DR. POVERS: Let me say that | have
t horoughly, thoroughly enjoyed this. The speakers
were excellent, the information was excellent.
Readi ng t he docunents was a very worthwhile effort on
my part, and | hope to continue to interact with you
as you devel op your work in this area and what not.

CHAI RVAN RYAN: Wonderf ul .

DR. PONERS: And I'll do ny best totry to

summarize this for the ACRS as a whol e. I know
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they're interested. It's not aregular part of their
agenda, but they like to be kept up to date on these
t hi ngs.

CHAI RVAN RYAN: Okay. And if we can help

you in any way report back to the ACRS, we'd be happy

to do that.

DR POVNERS: Thank you.

CHAl RVAN RYAN: Thank you. Ruth?

DR. VEINER: | think I've gottenit all in
the questions that | have. | think we should -- |
think in our -- a thenme that keeps running through
this, | have to agree with what Dr. Powers just said,

and that is that recomendati ons coul d be adopted as
a voluntary alternative, because to continual |y adopt
t hese new reconmendations is going to create sone
hardshi ps. And they're not necessary hardshi ps. And
| hope that we keep that in m nd what other fall out
there is from wholesale adoption of | CRP
recommendat i ons when there i s no tangi bl e i nprovenent,
in sonme cases, to safety.

CHAI RVAN RYAN: Ckay. Thank you. Allen?

MR. CROFF: First to say sonething that I
t hi nk has been inplied by both Dr. Winer and Powers
is we can't treat this draft report as a nonolith.

After listeningtoday, it's very clear that sone parts
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of it are maybe not too bad and sone parts are giving
sone significant heartburn. M sense is things |ike
ti ssue and radi ation weighting factors swell. If you
go to the overall nmethodology, there may be sone
i npacts there, and, as it has been suggested, there
may be sonme nethods to sort of work around that to
start to get to the nore nodern nmet hods wi thout really
forcing it on everybody in a crash basis. And then we
get to some of the doselimts constraints and sonme of
t hose seemto be potentially causing sone significant
difficulties, and those will have to be treated in
t heir way.

I"'malittle concerned, especially onthe
limts and constraints, whether at this point we know
enough about why the ICRP or its working group did
what it did enough to really comment well on whether
t hat makes sense or not, and with these foundation
docunents seeningly coning out very slowly, the I CRP
comment deadline approaching, if not extended, of
course, howfar we can go in sayi ng what we recomend
as being right and wong or anything in the m ddle.

So | hate to say this, maybe we're going
to end up with a couple of letters intine, the first
| etter comrenting on sone things we do know and we

t hi nk we' re confi dent about and t hen sone expl anati on
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of why we can't comment on ot her things and await the
rest of the foundation docunents, maybe the BEIR
docunent at the same time as part of the whole
package. Wth that, |I don't think I'm going to go
into any specifics.

CHAl RVAN RYAN: Ckay. Geat. Mark?

DR. CLARKE: A couple of things. One,
pi cking up on one of the questions that M ke Ryan
asked, and I'Il just pose it as a question: WII the
foundati on docunents speak to the uncertainties so
t hat any recommendati ons for new st andar ds can be what
| guess I'll call uncertainty in forn? | think that
woul d be pretty inportant. W're in the position of
having the recommendati ons but not the foundation
docunents. It seems to be kind of like a strange
j uxt aposi tion.

| was very intrigued by one of the
comments that Ed Bailey made and that al so poses a
qguestion: Do dose reducti ons encourage the perception
that risk i s nore dangerous than we thought? | guess
we had hoped new sci ence woul d take us t he ot her way.
Wth that event, | think the scientific basis for any
changes just needs to be very understandabl e and very
transparent.

And then, finally, | think the EPA
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experience with the ecological risk assessnents
experinment, the issue about non-human targets.

CHAI RMVAN RYAN: Thanks, Jim | guess ny
| argest point is that when | asked ny $64,000 or
$128, 000 question, | got a pretty uniformanswer and
| didn't hear any dissent, and that is that adopting
t hese recommendati ons woul d be not hel pful, they'd be
at best neutral and in sone cases, as Dr. Vetter
poi nted out so well, problematic. | see sone nods,
and nobody's saying, "Oh, that's all goofy." So I
think that's a very inportant mgjor point from our
di scussions today that should make its way into our
letter.

| do think on the positive side there are
sone very inportant things that are el enents that are
quite good, and that is that we have made substantive
i nprovenents in the underpinning of the science in
terms of internal dosinetry. W have, in sone cases
now, 50 years of nodeling activities and study to
i mprove our nodels of the human body and nodel s of
radi oactivity novenment in it and through it. So
that's sonething that | think needs to be recogni zed
as sonething to bring forward fromthe exerci se.

In addition to the basic radiation

biology, | think there are sone physical quantity
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issues -- the inprovenent in proton and neutron
radiation weighting factors and also from the
epidem ol ogic evidence -- and we know that's in
progress, as has been pointed out, that we ought to
think about this BEIR VIl as it's comng along
sonet hi ng we should wait for. It sounds |ike a pretty
reasonable thing given the timng, that the
epi dem ol ogy evi dence has resulted in the i nprovenent
of organ risk factors and has for all practical
pur poses confirmed our overall risk estimtors which
is the underpinning for everybody's radiation
protection practice at the end of the day. So there
is, I think, three or four very positive things that
we need to grasp that are very good.

Now, | asked Vince the question of what
gets into a regul ati on and what gets into a gui dance
docunent or a NUREG | think it's something that the
staff has a better feel for howto best comunicate it
to licensees as advice or guidance or requirenent.
Vince, you nentioned sonmething interesting, for
exanpl e, that maybe t he wei ghting factors shoul d cone
out all together and becone a guidance docunent to
make t hemeasi er to address shoul d that evol ve i n sone
way. So that's certainly sonething | think we should

consi der as we make recommendati ons that maybe that's
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the direction to think about.

But | think, in my own view, | kind of
agree now with what Roger said, that this is
evolutionary rather than revolutionary, and it's
increnental, innmy view, internms of where | judge it
as howdoes it inprove radi ati on protection practice?
Is it a trenmendous step forward in that regard? And
| guess | see it as, at best, neutral and perhaps
creating sonme probl ens wi th sone segnents, taking note
of the fact, for exanple, that the power industry has
acconpl i shed great things in dose reduction and pl ant
managenent and across the industry has done a very
good job under a static set of basic fundanental
requi rements. They didn't need the further guidance
to do well, and there are exanples where things
haven't gone in the best direction possible. Though
possi bly conpliant, they could have gotten better
perhaps or so on. So |I wonder what we would get in
trying to adopt it.

" mtroubl ed by the | anguage i ssues, and
| think Ed Bail ey pointed out that constraint, limt,
requi rement, recommendation, | nean all of these are
kind of very special words in the regulatory world,
and I'm not sure that what the ICRP has in these

recommendati ons matches up with what is our |exicon
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here in the U S. system It's hard enough to teach
students about the Federation Radiation Council and
t he Atom ¢ Energy Act of '46 and what's not regul at ed
by either one let alone trying to say, "Let ne tel
you what the word dose has neant over the |ast 50
years and what it neans now." So | think that's an
aspect of adopting regulations that there is a cost
and an inplenentation hurdle to get over if we saw
great nerit in these recomrendations. So | think
that's there.

And, again, I'ma little bit troubled by
the fact that really there's not nuch huge difference
inwhat ICRPis recomrending as limts versus what we
have in the U S. | think we had several charts and
tabl es that showed that they were nore or less fairly
wel | aligned, whether it's the generally applicable
public protection standards that the EPA has
responsibility for or the workplace or public
exposures fromlicensed activities that the NRC has
responsibility for or the agreenent states have
responsibility for. It's true that there is general
agreement. There are a couple of exceptions that |
think Dr. Vetter and others noted, but we're not
wildly different.

And, again, | cone back to the idea that
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do these offer significant advances in radiation
protection practice or increnmental advances? And,
again, | separate the basic recomrendati on aspects
fromthe things | nmentioned as the positives, |like the
dosi metry nodel i ng and practi ces that i f adopted m ght
make it nore uniform for licensees to calculate
i nternal dose and so on and so forth, or m ght make it
better for future regulatory activity at the NRC to
have all of that dosinetry available and so forth.
So that's kind of my bullet points.
Hopefully, 1'Il be able to recreate those as | start
totap on ny conputer to wite all this out. But |I'd
be happy to have any of the panel nenbers' reactionto
what you heard as the nmjor points. Did we mss
anything? Did we catch it all? Wat do you think?
DR. ECKERMAN: | thought that Vince
Hol ahan made a good poi nt that we need to keep i n m nd
that we're still back at | CRP 26 and when you' ve gone
t hrough t he di scussions, | nmeaninthe dosinetry we've
already gotten into wusing information in |later
docunents, but in point of fact what's really adopted
i nour recoomendations is all the way back to 1977 and
'79, ICRP 30. So there are a nunber of years that
have gone by that we need to keep in mnd on that.

CHAI RVAN  RYAN: And that's why |
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mentioned, Keith, that updatingthe dosinetry m ght in
fact be a step where we could get internal dosinetry
assessnment et hodol ogy. You know, |icensees have
access to that now if they solicit to do that or
request to do that, but maybe formalizing that -- that
was ny point is to agree with what --

DR. ECKERMAN. Right. And that | also
think is very inportant, because just as we had
nmenti oned here that in sone of our ALARA activities
the inportant thing is probably the prevention of or
staying on top of the accident situation and the
potential for. And in the dosinetry, nmuch of what we
do in routine dosinmetry also has to be brought into
bear on dealing with actual heavy exposures that we
m ght be facing and so forth so that there is a need
to not | ock oursel ves down into that earlier dosinetry
system that my not serve us well under those

situations. And that's what you're alluding to there

CHAIl RVAN RYAN: Exactly. And you did a
good job of --

DR ECKERVAN: -- as some of our other
needs. That | CRP dosinetry system for better or for
worse, it's probably the only gane in town for a | ot

of dosinetric questions.
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CHAl RMAN RYAN: ©h, sure. And there are

parts of 10 CFR that go back, so bringing that forward
is a positive step. Any other reactions, coments,
guesti ons? Vince, did we do a good job of
sunmari zi ng?

DR. HOLAHAN: Well, | think you' ve done a
good j ob of sunmarizing. The biggest thing we have to
make sure we do is we wll have a single set of
comments going back to ICRP fromthe staff. Those
comments will be sent up to the Conm ssion. W have
to make sure whatever is in our comments that this
Conmittee's corments are al so recogni zed, whet her t hey
are enbedded into our comrents or are two parallel
docunents or however and nmake sure the Comm ssion
recogni zes that there has been an iterative process
goi ng on.

CHAI RVAN RYAN: Wel |, | think what we wi | |
report in our letter is also in fact to call the
partici pants by name and organization and, as we
usually do in our letters, describe the activity for
t he day and t hen provi de our summary of what we heard
and what was reported to us and then of fer our comment
onit. And that goes to the Conm ssion. And, again,
we will try and get that letter witing session

acconpl i shed Thursday. You're all invited to attend
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that and if there's some particular phrasing that
we' ve done that's not exactly representative of what
you wanted to say or what we heard, there's an
opportunity to have interchange at that point. So |
think we'll acconplish the goal of open conmuni cati on
about it, but our letter will go to the Commissionin
time for your know edge of what we've set up and then
your comment thereafter. Dr. Vetter?

DR VETTER | guess |I'd just like to
support what Dr. Croff said, that's it not a nonolith.
There are sone good things about it, sone neutra
t hi ngs, sone bad things, and whether you structure
your letter in that regard or not, | think we just
need to be cogni zant that there are sone thi ngs about
t hese docunments that do | ead us forward.

One of those I'd like to support is the
advance in internal dosinetry. Just relative to a
nmedi cal environnment, we have very few -- as |
nmenti oned, very fewinternal exposures. That's pretty
rare, occupational exposures. But it's very conmonto
do dosinetry or human studi es. And we basical ly have
to use the latest. W' re not necessarily tied to do
anything in particular or any nethod in particul ar,
but we basically have to use the latest that's out

there. And so when this dosinetry goes forward, new
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wei ghting factors and so forth, we will be adopting
t hose.

CHAI RVAN RYAN:  Thank you. Keith, any
addi ti onal comments? M ke?

MR. BOYD: Just one quick one. Coming in
here | think I had seen the recommendati ons as bei ng
not terribly inconpatible with the way we do busi ness
at EPA | mean the dose nunmbers that were there
woul dn't really cause us any problens except for
potentially the enmergency worker PAG issue that |
raised. But |'ve sort of been enlightened, | just
wanted to say, by Dr. Vetter's conments about the
nmedi cal aspect, which | frankly hadn't focused on.
And | just wonder if it's a problemfor us, which I
agree it appears to be, think about those third world
countries that are using our old uncollimted x-ray
machi nes and what they're up against. That's it.

CHAI RMVAN RYAN: Well, that is an aspect
that | think Dr. Clarke nentioned is that we sonetines
think of themin terns of just the application here
and they are making these reconmmendations to every
country. So that's an aspect of it we have to think
about. Ed Bailey?

MR. BAILEY: | don't think I have anyt hi ng

t o add.
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CHAI RMVAN  RYAN: Well, thank you for

com ng. And, finally, Don Cool.

DR. COCL: Just stand back and nake the
observation that | think in one sense we have
revalidated that we have, the United States has a
wel | -functioning radiation protectionarchitecturein
the regul ations and how our |icensees use it. And
much of what | think we ran into today was the
guestion of term nology and description, either
changi ng term nol ogi es or inconsistent uses of a word
or multiple instances of a word neaning different
things. And we're struggling with howthat helps to
actual ly i nprove awel | -functioni ng protection system

And part of what we're going to need to do
i s evaluate that and i nprove both in context of are we
maki ng an i nprovenent to the actual exposures of the
individuals, and are we inproving our ability to
explain it to ourselves, to a user who has to
i mpl enent it or to soneone out on the street who asks
why are you doi ng what you're doi ng?

And as rightly noted here several tines,
there are sone pieces of this which do help us, and
there are a nunber of conponents of this where it
either isn't clear that it helps or it's pretty clear

that it does not help us, at least as presently
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dr af t ed.

CHAl RVAN RYAN:  Ckay. Thank you. Any
ot her comment s fromt he audi ence or ot her participants
today? Yes, Ral ph?

MR. ANDERSEN. Just a couple. To add on
to Keith's comrent, actually, by regulation, our 50
licensees arerequiredto use ICRP 2 to cal cul ate dose
nunbers of the public. It creates an interesting
di l emma when we get a Master's or a Ph.D. student in
heal t h physics that conmes to our site to start work.
The first thing they say is, "What the heck is this?
| have never seen this innmy life." Not to mention
that you can't buy ICRP 2 anywhere. So | really
endorse the notion of voluntary conpliance concept.

| would just note, though, that if --
reinforce what Vince said. | think considering
putting that type of thing in regul atory gui des which
creates a lot nore flexibility is a smart nove, but
what you might want to do is consider that if you're
going to offer a voluntary option is to make the only
option to either use what you're currently using or
use the nost advanced net hodol ogy so you don't have
peopl e choosi ng options in between.

The ot her conment | ' d make associ ated with

that, which |'ve always seen as problematic, is
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actual Il y under accident conditions at a nucl ear power
plant. In our transition fromroutine operations to
an energency plan, we actually change fromthe | CRP 2
base ideally to an | CRP 60 base, because actually the
PAGs drive us from the point of the offsite
recommendat i ons. And you actually contrive sone
scenari os whereby you woul d declare yourself into a
condition and then run the calculationin adifferent
base and find that you' re not there yet, which would
be at the | east enbarrassing in a public conmunication
concept. So there are sonme very legitinmate reasons
for bringing us up to date and up to a fairly conmon
basi s.

Finally, on the environnental radi ol ogi cal
protection area, my sinple conment would sinply be
despite the fact of sitting through two years of
interactions with the | CRP and readi ng t he nost recent
reconmendations, | still can't find where they made
t he case for the need for a new st and- al one franewor k.
And nost of the other comrents | have about that flow
fromthat basic case. | don't understand what the
problemis that we're trying to sol ve.

CHAI RVAN RYAN: Ral ph, that |ast comment
actually stinmulated ny menory to talk a little bit

about that aspect of it as well. In ny owmn view, |
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have not seen any evidence or heard anybody say in
peer review publications or whatever that there is a
case that needs to be solved. Second, | haven't
really seen anybody say that the principle that if you
protect man, the environment is also protected is
invalid either in a given case or across the board.
So I"'mwaiting for that evidence. Third, and nost
importantly, | think my own viewis that what has been
offered is at best a l|ogical construct of sone sort
for a systemw thout any real anchor toit. | don't
know how | woul d cal cul ate dose, for exanple. | know
how | woul d cal cul at e absorbed dose to a reference of
speci es or a bunbl e bee or whatever it is, but I would
have no idea what that neant in terns of any one of
the half a dozen dose-equivalent concepts we've
rattled around today. And | don't even know if that
ki nd of nunmber woul d be even neani ngful in that sense.

So without -- ny own viewis that at the
end of all of that, until | see some evidence that
there is a problem as you pointed out, and, second,
that there's sone end point of interest or there's
some reason to press forward or a franework to press
forward with the science of it, | remain yet to be
convinced or yet to see nore from whatever the

Conmittee is working on. | think the inportant point
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from the Conmi ssion's point of view -- | nean the
Commi ssi on upstairs, not the Comm ssion of ICRP -- is
t hat wi t hout further substanceto all of that, it just
doesn't seemli ke pushing it forward or sayi ng nuch of
anything about it is meaningful or helpful. | just
don't see the neat on the bones of this |ogical
construct. So that's nmy own view.

Anything else? Any other conment,
guesti on?

Well, with that, | think we can certainly
close for the day. | want to thank each panel nenber
for their time and energy and preparation. | want to
t hank again Dr. Powers from ACRS for being with us
today. | look forward to the opportunity to have him
participate in the future and maybe join himin an
ACRS neeting. So thanks again.

DR. POAERS: | can't enphasi ze how nmuch |
appreci ated bei ng here and appreci ated the speakers.

CHAI RVAN RYAN: Well done all around
Thank you all very much, and to our participants from
t he audi ence, | al so want to say thank you very nuch

And with that, we're adjourned.

(Wher eupon, at 5:24 p.m, the ACNWneeti ng

was concl uded.)
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