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CHAIRMAN AHEARNE: The Commission meets this afternoon
tc hear an eagerly awaited, highly regarded, and interesting
presentation from a gentleman well known to many of us.

Mr. Rosenbaum has graciocusly agreed to come and talk,
rather than just directly send a missive. We're delighted to
hear from the illustrous representative of the EPA.

Lavigd?

DR. ROSENBAUN: Thank you.

I am delighted to be here. I always feel like I am
coming home, partly, when I come to the NRC. First I would
like to apologize for the slcwness with which +hese documen*s
are appearing. That is largely due to me.

(Laughter.)

CHAIRMAN AHEARNE: Such frankness.

DR. ROSENBAUM: They would have been out much faster,

I'm sure, if I had not been there. I hope that the slcwness

ercut my argument Ior a

()l

CHEAIRMAN AHEARNE: You un
single administrator.

DR. ROSENBAUM: == nmade up for by the gquality ¢f the
document. That is for averyvbedy to decide con their own, but
at least we have made an effort to write them in language that
pecple can understand; and in that way, to make the arguments

clearer, so that people who want to sugport them or attack them

ALCERSON REPORTING COMPANY, INC.
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can at least be talkingy about the same thing.

Fortunately for all of us, members of my st: ¢ know
a great deal more about most of these than I do. Therefore,
they will do most of the calking. It is my practice to let
the people who know the most do the talking, but I may break
in from time to time if I feel it is productive.

Let me emphasize a few things: One, we are not
sure that sverything in these documents is right. We are
not certain of hardly anything. This is a hard business to
bec certain of things in, and we have done the best we could.
That's all I can say. There is still - .om for discussicn.
We have not closed our minds.

In that regard, I feel very strongly that it is ;‘
our job to make the decisions in so far as they are within
our purview. Tnerefore, we loock on such distinguished groups
as the BEIR Committee, which we paid for, including the BEIR
III Report and the BEIR II Report, and the publications of th

ic

n

ICRP, in much the same light as we have looked at scisnti
literature in general. The people who worked on those things,
in gener»l do not have access to any information that is

secret or that is not generally published in the scientific

|
’_
L2

literature. We try as best as possible to keep up with the
literature in cur field, and therefore we don't feel bound

by any of these things. We do consider them seriously.

We also ccnsider other important scurces. In this

ALDERSON REPORTING COMPANY, INC.
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guidance there are numbers. These numbers, I would like to
emphasize again, are not set in concrete. They are proposals
at this level.

When I say "this level," I mean "my level.”

CHAIRMAN AHEARNE: Would you review briefly, before
you turn over to your co-workers, the procedures that you
see occurring on both of these documents?

DR. ROSENBAUM: Yes. I would be glad to.

As a start on that, I would like to say that the
primary things we are going to talk about are the occupational
guidance, and the uranium mill tailings standards for inactive
piles. We will be willing to talk a little bit about the
high-level waste, but that hasn't even gotten through me yet.

And in any case, I don't think tnere would be time to go

through all three of those very important documents with any

[N

epth in one meeting. We would be glad to come back another

(r

ime and talk about high-level waste in more detail.

Neither the occupational guidance nor the uranium
mill tailings have been approved by David Hawkins, who is
the Assistant Administrator and my boss. And even after they
are approvec by him, they would still have to be approved
by Douglas Costel, who is the head of the agency. It is not
that thev don't know what it's about -- you Xnow, what they
are about and have been briefed on them, but they have not

approved them. So that this is not an official EPA position

ALDERSON REPCRTING COMPANY. INC.



even as a proposal.

What has to be done, the pathways are somewhat
different. The occupational guidance is guidance under the
old Federal Radiation Council authority. It is not issued
Dy EPA. EPA recommends it to the President. If the Pregident
SO0 chooses, he issues it.

The occupational guidance which is now in effect was

issued by President Eisenho .r in 1960. Therefore, it

there is always interagency consultation on anything,

the case of guidance there is much more, because

will want to have the advice of all the diffavent agencies

concerned presumably before he issues something under his name.
Therefore =-- and in tha case of guidance, because

it is guidance we are under no legal compunction to have any

fearings at all, and could in fact just send the guidance to

the President, and if the President sco

in the Federal Register.
going to do.

We plan to have widespread hearings in this case,
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in the other standards and guides we will be issuin

we are going to be taking a great deal of our travel money sc

that we can have hearings around the country and not

Washington. Many of these hearings will be hel
these hearings will be neld in each : t on

and at nights so that those who have 3icbs and who are not

ALDERSON REPORTING COMPANY. INC.




20024 (202) 554 2345

300 THH STREET, SW. | REPORTERS BUILDING, WASHINGTON, D.C

10

1

12

13

14

15

16

17

18

19

20

2]

23

24

to go to the hearings can come and tell us what they think.
There will of course also be hearings in Washington.

We have an arrangement with NRC and OSHA to have
joint hearings. They actually will be p}id for by EPA, and
we already have a contractor who is doing the administrative
workup on the hearings.

CHAIRMAN AHEARNE: That scunds like a good arrange-

ment.

DR. ROSENBAUM: Yes. Somebody else. And we're happy

to do that. So that at such time that the guidance is signed
by Mr. Costel, it will be put in the Federal Register. We
will have a comment period, and after the comment pericd is
closed and we have time to digest the comments, there will

be set some hearings at different places around the country
including Washington.

CHAIRMAN AHEARNE: It will be signed ocut as a
proposed document?

DR. ROSENBAUM: As a propcsed document. Even after
the whole process of the hearings and we have considered the
comments, and Mr. Costel signs it again, it will still conly be
a proposal to the President. It will be a recommendation +o
the President that he sign it.

I would hope, if evervthing goes smocothelv, that we

could have hearings early ir
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realistic to think that we could have them much earlier
that. Therefore --

CHAIRMAN AHEARNE: Which year, David?

DR. ROSENBAUM: This year =-=- next year; next spring.
That's a reasonable cocmment, given my record.

CHAIRMAN AHEARNE: No, not given your record; given
the record of this issue.

DR. ROSENBAUM: Well, I see no reason whv we
shouldn't be able tc have them next spring, at the mcment,
unless things come up that I don't now know about.

And if that happens next spring, and everything
else goes smoothely, we should be able to get them to the
President by perhaps a little more than a year from now.
would say sometime the fall after this fall we're entering.

What the President would then deo, I have nc idea.
But I think at that point, ordinarily the President asks for
advice from other affected agencies, and perhaps Zrom the
public. And now that we have consolidated government by
forming several new independent radiation bodies such as
Radiation Policy Council, scme of these ] may | referrad
when they get tc the President, to those bodies, and taat
may take longer -- therefore, the process of the President
signing might take longer than it would otherwise me;
xnow.

-~

: nY s
the uranium mill tailings

ALDERSON REPORTING COMPANY.
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case it is a standard--it doesn't have to go to the President--
issued by the Administrator of EPA. We have already put in

the Federal Register the cleanup standards for the inactive
piles.

. We have now sent to Mr. Hawkins the rest of the
package, which is the disposal of handling the piles themselves
for the inactive piles. And if all goes well, we might be
able to get that proposed in the Federal Register within a
month or so. I think that won't take very long -=- I can't
Juarantee it.

And then we have to have hearings, and go thrcugh
the normal process of making a standard. We have to answer
the comments -- and I don't have any way to guess how
voluminous the comments will be.

CHAIRMAN AHEARNE: Did you say you would have
hearings on that, also?

DR. ROSENBAUM: Yes. In the same way, we'll have
them around the country, particularly in appropriate spots
where they .ave uranium mill tailings. We probably wen't
have them in Boston.

We have contractors already working on beth of
those =-- administrative contractors -- to do the administra-
tive work to set up the hga:ings. And we will in these

iven the

hearings not only hold them in cities, but we hav

o
"l

contractors an advertising budget sc that the
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area will be well aware, through the public press and the ?
other media, that the hearings are being held and that we are
indeed interested in their opinion.

Is that adequate for what you meant £for the |
procedures?

CHAIRMAN AHEARNE: That's excellent.

COMMISSIONER HENDRIE: Dave, before you go on,
the mill tailings standard is cited in the mill tailings bill
of a year-odd ago. And as I recall the language of the bill,
it becomes a controlling general standard for us, I think,
doesn't it?

DR. ROSENBAUM: Well, you're dealing with the
active piles, I believe, primarily; and the standard we are

utting out so far is the inactive piles.

a

COMMISSIONER HENDRIE: I see; ckay.

DR. ROSENBAUM: The inactive piles were due by law
to be promulgated last November.

COMMISSIONER HENDRIE: Bu%z in due time, there will
also be some active piles standards?

DR. ROSENBAUM: Yes.

COMMISSIONER HENDRIE: And those we follow because

the mill tailings law sayvs EPA dces the general ones, and vou

do the license conditions to conform.

COMMISSIONER HENDRIE: 3But on

ALDERSON REPORTING COMPANY, INC.
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standards, those are a Presidential directive to the Executive
Branch and are controlling for all of the Executive Branch
agencies. Nominally as an independent agency, it is not --
well, I am not sure whether we are bound by that or not.

If I look to yocur end of the table, Sheldon =~

MR. TRUBATCH: We have stated publicly in the past =--
the Commission has stated that it would consider itself bound
to follow the standards. That doesn't really answer your
guesticn as to whether we are legally bound.

COMMISSIONER HENDRIE: Well, I know what we're going
to do, we're going to follow them. But I was just curicus =-=-

CHAIRMAN AHEARNE: Joe, one of the reasons we are
going to conduct hearings is to develop our own understanding
of the issues.

OMMISSIONER HENDRIE: Well ==

CHAIRMAN AHEARNE: Buc perhaps 2o0b Minogue might
want to answer your gquestion as to what the Standards Office
plans to do.

ation.

o
(t

Den't worry, David, we will get to your prese
DR. ROSEN:AUM: We are here to serve,
MR. MINC ‘UE: Guidance of this type has to be

implemented by a specific agency. So the activity that we

would look to do within NRC would be more aimed at implementing

8]
=
s 3
u
e
P
M

standards to take that guidance and apply it ¢t

regulate.

ALDERSON REPORTING COMPANY, INC.
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COMMISSIONER HENDRIE: Yes.

MR. MINOGUE: On the other guestion, I believe that
the matter of conforming to FRC guidance is one of policy.
Wwhat the law is ~a the matter I'm not clear, but it certainly
has been the past pclicy to conform as if it were mandatory.

COMMISSIONER HENDRIZ: I was just curicus as to how
the law lay on the matter. There is the general propeosition of
are we compelled by Executive Orders, because this wculd be
in effect an Executive Order of the President. I think in
general we claim not to be.

On the other hand, in this radiation protecticn
matter, there is Reorganization Plan No. 3 a number of years
ago which split off the responsibility for establishing the
general health standards from a radiation standpoint in EPA,
and I wonder if there isn't a tie that binds legally back
through Recrganization Plan No. 3.

I was just curious ==

MR. MINOGUE: I think it is guite complex, and I am
not aware that anv detailed analysis has been done, because
it is a matter of policy that we have always conformed to
FRC guidance. I really don't know the answer to the legal
guestion.

CHAIRMAN AHEARNE: Howard?

MR. SHAPAR: I believe the answer is that iZ this

-

is a Federal Radiation Council function == which I believe it

ALDERSON REPORTING COMPANY. INC.



, REPORTERS BULLDING, WASHINGTON, D C. 20024 (202) 664 2345

300 TTH STREET, SW.

10

1

12

13

14

15

16

17

18

19

20

2]

22

23

24

25

13

is == then that function stems frcom Section 274 of the

Reorganization Act -- I mean, of the Atomic Energy Act. It

is specifically mentioned in our Act. Now the Federal Radiation

Council was transferred by Reorganization Plan No. 3 to the
EPA. I think the answer to the gquestion is: If that function
is performed pursuant to Section 274 of the Atomic Energy
Act and the recommendations made of the President, and the
President signs it, it is binding on everybody including the
NRC.

CMMISSIONER HENDRIEZ: You have more muscle than
vou thought vou had, Dave.

(Laughter.)

COMMISSIONER HENDRIE: So what d¢ you want us to do?

DR. ROSENBAUM: Do you have any extra mcney?

(Laughter.)

DR. ROSENBAUM: Just let me introduce the pecple
who are going to give most of the briefing. First of all,
let me say, please feel free to interrupt at any time. We
have really set up in such a way that we would give some of
the information in respconse to guestions.

It is not only a gquestion of guestions, we would
very much welcome your sucgestions. We den't have all wisdom,
and we would be very happyv to hear your ideas and suggestions.

The last thing I want £o0 say is about the uranium

mill tailings standard. That is, that we were bound by law to

ALDERSON REPORTING COMPANY, INC.



14
| § issue on May 8th -- to promulgate last May 8th, the standards
2 for active piles. We have just begun to work o1 them. There
3 may be some feeling on some pecple's part that these standards
4 which we are now proposing for inactive piles will set a
g 3 | oricedent for the active piles, and that we will necessarily
§ 6 make the active piles conform tc them in some way, or be more
a v
8 7 stringent or less stringent.
3
§ 8 All I can say is that that is not true. We intend
,d,j
< 9 to lock =-- the active piles are gquite a different situaticn,
z
5 10} ani we intend to lock at them de nove, and to try to do as
z
7 11 | ©best as we can to make sensible standards.
= . |
s 12 It may indeed come out that they will be very close -=
= 13 % COMMISSIONER GILINSKY: Woui. ' you expect that
3 |
% 14 | vou would do better on the active piles than on the older
z
z 15 ones?
=
s 16 DR. ROSENBAUM: What does "better" mean?
- |
; 17 ; COMMISSIONER GILINSKY: To be able to enforce a
= |
2 18 | stricter standard?
= | , :
3 19 E DR. ROSENBAUM: I don't know, because we have not
20 just gone through the staff work. I don't know. There is
21 no point in my speculating. I don't have any basis on which
22 to judge. I am just saying that philosophically we 4o not
23 feel bound in any way to do anything but the best we can;
24 and that these standards are not going tc be sort of based
25 an the inactive standards. It is a different kind of problem

ALDERSON REPCORTING COMPANY, INC.
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with different opportunities to do things, and different
financial responsibilities. We are just going to look at the
problem and see what we think is in the public interest.

COMMISSIONER GILINSKY: Fine.

DR. ROSENBAUM: It might come out that way, but it
isn't prejudged to be that way.

The first person who will begin the briefing is
Mr. Allan Richardson, somewhere. Why don't you come on up
here. He is head of the General Standards Branch and who has
been in charge of developing both the guidance for occupaticnal
activity, and also for the uranium mill tailings standard.

Is somebody manning the slides?

DR. RICHARDSON: Yes.

(Slide.)

I have put this slide up, which you don't have, so
that I can tell vou what I am not going to talk about in my
prepared presentation. It will give you some icea of what
we are prepared to talk about, if you want to ask extra
guestions.

I am going to skip Items 1, 3, and 4, which are

n

rather major items, and get directly to talking abcut the
recommendations -- which is what the balance ¢f the list
consists of.

A lot of the recommendations are based on findings

from those -- especially Items 3 and 4 -- and will have to

ALDERSON REPORTING COMPANY, INC.



OO TTH STREET, SW. | HEPORTERS BUILDING, WASHINGTON, D.C, 20024 (202) 554 2345

10
1
12
13
14
15
16
17
18
19
20
21
22
23
24

25

16
ask you to take those on faith, and then we can go back to

them later. So can we go to slide one?

(Slide.)

This is a summary of the proposed changes. I will

just read through it quickly, so that you will have a feeling
for what we are up to; and then when we go to each individual
one you will have some idea cf the total context that we are

talking about.

In any system of radiation protection, there are

three basic principles. The first is that the exposure needs

to be justified. The second is that you need to minimize the

exposure. The third is that you impcse some kind of a limit

on individual risk, because the first two principles
automatically ensure that. That is what
reguirements do.

much

We are not proposing very in the way of changes

(o)

e

b

that exposure be justif

L5

in those. The 1960 guides regquired

still

W

it's not always clear how that is done, but it is

requirement.
We are adding some language which points out that
alternatives to radiation exposure shculd be considered

Under the "minimization of expcsure,

been, 1in

"optimization

scome

"

That was implicit before.

" wnhich has
radiation protection circles, called the

which scmetimes. has an urfortunate

ALDERSON REPORTING COMPANY, INC.
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17
inverse connotation. That was reguired by the 1960 guide.
That is what we have known through the years as ALAB or ALARA.
We are now explicitly saying that this is an opveration which
is carried out on the collective dose, which is the cnly way
you can sensibly do it.

Item 3 is the limitation of exposure to individual
workers. It is split there into three parts. We are proposing
scme changes there. We are proposing to abanden the 3 rems per
guarter, and 5(N=18) cumulative limits, which have been
broadly interpreted as being 5 rems a year on the average:
and replacing it with a single 3-rems-per-vear limit -- or
proposing to do that. 3

CHAIRMAN AHEARNE: Without any cumulative?

DR. RICHARDSON: Later on I will talk about, there

ill be an admonition to keep lifetime doses within a limit,

'

a 100-rem limit, but that comes in a different part of the
guidance.

The partial bedy limits, just as an aside, all
exposure is of course not to the whole bedv. There are cases
in which you breathe or ingest radicnuclides and get higher
doses to individual organs, so that there is a need for limits
for the individual organs, socme of which are more radio
sensitive than oc.ners are.

In the past, this has been done by setting limits

for individual organs, and limiting the dose to the organ

ALDERSON REPORTING COMPANY, INC.
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which came closest to its limit, and ignoring the rest of the
organs. It's called the so-called "critical organ" approach.

We are proposing a change to something called a
"summation of risk" apprcach, in which each of the organs is
given a weight which is proportional to the fraction of the
whole~-body risk which comes from that organ.

We are changing some of the names of the organs that
are listed specifically, and dropping some that don't seem to
be needed any longer. I wculd say that on the average the =--
and we will talk about this in more detail later; this is a
rather controversial part of the guidance -- that this approach
leads to more restrictive .Limits, and a far more rational
system. 1 won't say any more about it now.

Another aspect of current guidance is that internal
and external exposure =-- "external exposure" being governed
by the whole=-body limit, the S5-rem limit; and "internal

exposure" being governed by the individual organ limits =-

have been limited independently. So somebeody could get 5 rems
of whole=-body expcsure, thecretically, and also get the lung
limit.

We are proposing now, since we now have weightin

under the summation=-of-risk

w

factors for the individual organ

. . 5 bk ok - .
ks be limited from both

n

aporoach, that the sum of the ri
internal and external exposure.

nave been

o
or
e
({1
U
w
0}
S )
T
5 )
1]
o)
®

Item 4 there is new. b
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19
no specification and guidance of minimum radiation protecticn
requirements. We are proposing that there be three ranges of
increasing stringency of instruction on the risks of radiation
and radiation protection principles, on supervision of radia-
tion protection and the application o§ radiation protection;
of monitoring and recordkeeping =-- and that is where the life-
time dose gets covgred. I will talk about that in a lot more
detail in a few minutes.

Item S, we are recommending to the agencies --
proposing to recommend. Pardon me iI I don't always say
"proposed."”

CHAIRMAN AHEARNE: That's an understandable problem.

DR. RICHARDSON: We are proposing that the regula-
tory agencies establish limits lcwer than 5 rems for speci
classes of workers or work situations when they think this is
appropriate. This was not done in the 1960 guide.

Item 6 under +*he intake guides, we are Propesing
a methodological change, a minor one here, from radicactirity
concentration guides, to radicactivity intake factors. I am
not going to talk about that very much. It is tied up in tae
means for carrying out Recommendation 3(D).

The exposure of miners, we are proposing no change.

e |

Item 8 is a potentially extremely controversial one.
We are proposing that exposure of the unborn be limited. We

are prop~sing four alternatives for public consideration, and
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we will talk about those in a few minutes.

Item 9, and the last cne, the only change -- the old
guidance permitted agencies toc exceed the guidance. We are
now making it explicit that they ocught to tell people why they
are doing it when they do it.

The next slide, please.

(Slide.)

DR. ROSENBAUM: Let me say one thing about the
exposure of the unborn, in utero exposure. In the 1960
guidance, there were two classes oI people, oOr "cre-ceople,”
who were protected. 1In the first place, the pecple themselves,
the workers, were protected against cancer, sipposedly, by
limiting the dose which they could get. 3ut in addition,
restrictions wers put on a gonadal dose. The reason for that
is to protect against mutations, and therefore the proteczion
that is being offered is not for the worker, but for people
not only yet unborn but yet unconceived.

Any time you put restrictions on a worker, it
restricts his ability to earn a l.ving. Theresfore, the
precedent was set already in 1960 that workers could be
restricted not for their own benefit only, but for the benefic
of people yet to be born.

However, there was a class which wasn't covered at
all. That is, people who were conceived but not vet born.

We know a great deal more abcocut health effects now in 1980
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than we did in 1960. The largest single scurce of data on

radiation health ~ffects is the Japanese survivors. The data
from the Japanese survivors shows little, if any, evidence of
any genetic damage at all. I don't mean by that to suggest
that there's any proof that there isn't any, but certainly not

any proof that there is.

On the other hand, it shows very high effeqts on
children who were in utero at the time. Perhaps the most
prominent of those effects, but certainly not the only one,
is microcephaly. "Microcephaly" is literally very small head
size, and it is very, very highly correlated with severe
mental retardation =-- very severe mental retardation.

There are other effects from in utero radiation ==
childhood lukemia, for example, after children are born, and
other sorts of genetic effects. The summation of these
effects, it seems from the data, seems to be a very much
larger prcblem than the genetic effects which seemed very

serious to th2 people in the late '50s who were drawing up

O

what became the 1960 guidance.

So when I came ¢¢c this job a little over a year ago,
this was not part of the occupational package, but was
scheduled for a further action after this package. It seemed
to me, in conscience, that we ought to bring it cut in the

public and have a public debate about what, if anything, cught

to be done about it., What we have done is to provose -- which
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we will show you =-- four alternatives. These aren't the only
possible alternatives, and no doubt other pecple will suggest
o-her reasonable possibilities at the hearings.

That's all I had on that.

CHAIRMAN AHEARNE: Go ahead, Allan.

DR. RICHARDSON: Let me move on now to some consid-
erations that shaped our thinking about how to put the guidance
together as a whole, not just the guestion of whether the number
should be "5 rems," or "9," but how should the guidance
cperate.

There are a couple of striking facts about radiatiocn
exposure of the work force that are important, I think. Cne
of them is, we did a survey of radiatiocn worker® for the

vear 1975. I think we looked at something like 330,000

"

records out of a little over a million estimated numbers ¢
workers.

We find that about 95 percent of workers get less
than 500 millirems -- less than one=-tanth of the maximum
permitted by the guide. We also have concluded, after talking
to == I haven't put up a slide which shows all the agencies
on our interagency working group and how this thing has moved
forward, but we have a group of about 10 agencies that have
been working on this for a number of years. We have become
sonvinced that there are justified tasks that exist that require

. 1o
s a dichotomy,

doses on the order of a few rem. All right, that
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Another observation, after locking at the risks
associated with average exposures, average exposures by the
way for the roughly 1.2 million werkers in 19735 were about
120 millirem, a very low number.

The risk that is associated with that is quite small.
It is actually less risk than the risk of accidental death in
the safest of all trades. We can show you some information
about that later.

On the other hand, the maximum permitted lifetime
radiation risk =-- that is 5 rems per year from age 18 to age
65 == is not small. It is on the order cf something between
5 and 10 percent chance of a premature death due to cancer,
radiation-induced cancer. It is an excepticnal circumstance.
I don't think any of us could find a worker who had gotten
5 rems every year of his working life, but it is theoretically
allowed by the guide.

It i- a risk which is from one to three times,
depending on which risk model ycu use, higher than the risk
of accidental death in the most hazardous of occupations ==

DR. ROSENBAUM: The average.

DR. RICHARDSON: The average risk. That is, miners,
construction workers, agricultural workers. So it is some-
thing which has to be dealth with.

Could I have the next slide, please?

(Slide.)
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COMMISSIONER GILINSKY: "Average" means simply you
are averaging over a large group? |

DR. RICHARDSON: Averaging over all miners,
averaging over all agricultural workers, and so on, and
comparing that to the maximum risk permitted under the
guidance. That's something like 235 rems over a lifetime. f

DR. ROSENBAUM: We don't have the information to
compare the highest possible risk under the guides with the
most dangerous miners' occupations, or the most dangerous --
because there aren't such stacistics.

COMMISSIONER BRADFORD: But how meaningful is it to
say that the highest possible exposures exceed the average
risk of death than others? I mean, the average itsel:
obviously is made up of the number of highs and lows.

DR. ROSENBAUM: It is not all that meaningful, I
gquite agree. It certainly hasn't been a very important part
in the decision-making. It is just an attempt tc give scme
perspective in terms of other industries. It would be much
more sensible to compare the averaje nuclear risk with th
average in the most hazardcus industries, and the highest

possible nuclear risk with the highest risk for miners and

ul

pecple like that; but we simply don't have the data for the
higher risk. There are no statistics compiled, sc there is
no way to do that.

DR. RICHARDSON: It may be more pertinent to lcok
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at the absolute risk, which is on the order of 3 to 10 percent,

-

or I guess it is actually 4 to 7.

COMMISSIONER GILINSKY: Well, it is not an iriele-
vant number for somecne who is engaged in this occupation ==

DR. ROSENBAUM: Yo, it's not irrelevant at all.

COMMISSIONER GILINSKY: == and might be subjected
to these sorts of numbers. I don't know what the risk is.

DR. ROSENBAUM: It is very important.

DR. RICHARDSON: All right, what do we conclude
from that? We concluded that individual and ccllective risks
should be minimized. That's a motherhoocd statement. They
should be limited to values, at worst, no greater than those
from other occupational hazards.

In order to do this, we concluded that we should
design the guidance so that workers are permitted doses up

to 5 rems, which appear tc be necessary in scme cases, only

L 1)

when clearly necessary; and that there be scme Xind o

-
-

or

b)
1o
(r

administrative controls -- some kind of a structure ==

|
r
u

would keep the vast bulk of workers cperating under limi

which are, 1n e

(5 1)
(2 ]

ect, for them much lower.
Now there are different wavs £o do =--
COMMISSIONER GILINSXY: May I ask a guestion at
this peoint?
DR. RICHARDSON: Yes.

COMMISSIONER GILINSKY: I Xnow vou said you were
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going to skip the important background sections, but =-

DR. RICHARDSCON: You wanted to talk about tnat some

more?

COMMISSIONER GILINSKY: I would like to ask one
guestion.

DR. ROSENBAUM: We are willing to go into anything
you want.

COMMISSIONER GILINSKY: I gatrer this is all based
on a linear model?

DR. ROSENBAUM: Yes, sir.

COMMISSIONER GILINSKY: How does one get from
limiting risks to annual dose limits? Why would cne impose an
annual dose limit, as oppcocsed to a cumulative dose limit?

DR. ROSENBAUM: Why would you want to impose it?

COMMISSIONER GILINSKY: Yes.

DR. ROSENBAUM: First of all, impecsing an annual
dose limit automatically imposes a cumulative limit.

COMMISSICNER GILINSKY: I understand that.

DR. ROSENBAUM: 1It's true that it makes a difference
when ycu get the dose, because if you get the dcse =-- all this
is very model dependent. Ordinarily peopl <consider most
cancers to have a latency period scmetimes of 10 t¢o 15 vears
say for lung cancer.

COMMISSIONER GILINSKY: I guess I was trying

(r
O
£
1]
or

a better idea of what your model is.
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DR. ROSENBAUM: Well, the point is that if someone
gets == if someone would have had just a lifetime dose and
they were to get it at age 20, it wculd be much more serious
than if they would get it at age 60, for two reasons. <Cne,
if they weire to get cancer from it, they would be likely to
get cancer earlier, and therefcre lose much more of their
life.

T™wo, the chances of somebody getting it when they
were 60, 1f there's a 10- or l3-year latency pericd, there's
quite a sizeable chance that thev will die from other causes
since most of it would show up 20 or 25 years later, before
they ever got the cancer, and therefore the chances of them

getting cancer from it are much less, at all. And if they

do get cancer from it, then they lose much less of their life.

So con beth accounts, it makes a great deal of sense not just
to have an overall lifetime limit, but to have a yearly limit
Is that a satisfactcry answer?
COMMISSICNER GILINSKY: Yes.
DR. RICHARDSON: Ycu mentioned in part of yocur

11 .
—— :d...{

.-l.

guestion: How do we calculate these risks? We w
about it more later, but briefly we use a life table analysis
and we take into account the latency period, anéd the risk of
competing death, and the length of the expression period for

cancers; and we have used the 3EIR I risk estimates up until

now.
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COMMISSIONER GILINSKY: But even taking thcse scrts

of things into account, it wouldn't really make a great deal of

difference if you doubled the dose one year and had zero the
following year.

DR. ROSENBAUM: It wouldn't make so much of a
difference if those two years were together. In cother words,
it wouldn't make much difference if you had a two-year limit
instead of a one. And indeed, that's sort of the thinking
that we did to do away with quarterly limits. At the present
time, there are guarterly limits of 3 rem per guarter, which
allow 12 rem a year.

| i & 4 - the dose in a short enough time like
people did in Hiroshima and Nagasaki, then vou may have a very
seriocus dose-rate effect. That's quite possible. 3But there
is no evidence that I know of that there is any difference in
dose-rate effect between spreading it out over three months or
a year, or two years for that matter.

CHAIRMAN AHEARNE: At these low levels?

DR. ROSENBAUM: At these low levels, yes. So the
year seems to be a convenient period for administration.

COMMISSIONER GILINSKY: Also, we have been using it
£or a long time.

DR. ROSENBAUM: And it seems -~ and for the reasons
I've just mentioned to yocu, cne doesn't want to spread it cut

gver t00 many vears, because :he risk dces change from vear to
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year as you get older.

DR. RICHARDSCN: Well, moving on, the guidance
proposes two different mechanisms for basically imposing ALARA
on doses above and beyond the 5 rem limit. One of them is a
tiered system of minimum radiatisn protection regquirements,
which I will talk about next; and the other is an admenition
to the regulatory agencies to set limits that are less than
5 rem when it is justified to do so.

We chose to leave =-- cone of the other alternatives
would be to set such limits ourselves as part of the guidance
for different classes of workers. We decided that that was
not an appropriate thing to do in guidance; it should be left
to the regulatory agencies.

I have talked about limiting excessive lifetime dose,
and I will talk more about it in the minimum radiation
protecticn requirements., We have also concludad that there is
no need to continue the l2-rem annual dose limit, which is
the 3-rem quarterly limi- as it is now expressed.

Next slide, please.

(Slide.)

All right, these are the first two recommendations
and I think they speak for themselves, The first regquires for
justification of exposure; and the second, for minimization of
the collective dose.

Next slide, please.
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(Slide.)

This is a summary of the minimum radiation protectiocn
requirements. I just put it up here so you could get an
overview of what they contain., We are proposing three ranges,
A, B, and C, that are respectively up to cne-tenth of the
radiation protection guide, from one-tenth to three-tenths,
and from three-tenths up to the radiation protection guide.

In the first range =-=- there are four different types
of things covered by the requirements: 2ducation requirements,
supervision requirements, monitoring, and records.

Education requirements are what is appropriate for
the range. Supervision is interesting. There we propose that
in Range A cnly through generic reguirements. An example of
workers in Range A are dental technicians or transportaticn
workers. Packaging reguirements on radioactive materials are
a generic requirement for dose limitation. Shielding require-
ments and the like on X-ray diagnos*ic machines are an example
of generic requirements.

At the level of Range 3, we propose that there shculd
be professional radiation protection supervision cn the job.

Ané at the level of Range C, that this be extended
to individual tasks for high-dose jcbs.

CHAIRMAN AHEARNE: Now over in the far right-hand
lower column, you mention you are going to include Range 3

doses in C.
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DR. RICHARDSON: Once a worker has been exposed in
Range C, we propose that his Range B doses from that time
forward only be kept track of.

I think the rest of that is self-explanatory. Can
we have the next slide.

(Slide.)

Here is the statement of the minimum radiaticn
protection requirements for Range A. I don't think I need to
say very much about them,

The monitoring requirement there is simply a reguire-
ment to know enough about the axposure conditions to ensure
that the doses are in Range A.

Next slide, please.

(Slide.)

Range 3 l1as two important recquirements. First, that
the professional radiation protection supervision be present.
Second, that individual monitorins and annual recordkeepring
take place.

CHAIRMAN AHEARNE: Now by your "professicnal”
provision, do you go into further detail, or do you intend to,
as to what that would mean?

DR. RICHARDSON: No. We've avoided doing that.
There are going to be some medical applications where there
are very few emnlovees where it would not be appropriate to

hire a health physicist, and where there is going tc have tc
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be provisions for either additional ctraining of employees in
health protection or consultative services. But there are
only approximately 2 to 3 percent of all workers in Range B.

Next slide.

(Slide.)

4

Range C, which is the highest doses, which are a
little bit less than 2 percent of all workers, calls for close
supervisiocn on a task-by-task basis ¢f high-dcse jobs, and
lifetime dose records once ycu enter the range.

Finally, that every reascnably achievable effort be
made to maintain doses to less than 100 rem over a lifetime
to workers.

Next slide.

(Slide.)

And here is the recommendation that agencies
establish lower limits when it is appropriate. And a clarifi-
cation in the last sentence, that the ranges specified by A,

B and C are not intended to specify those lower limits.

Next slide, please.

(Slide.)

Partial body exposure is a complex subject, and I
don't want to take any more of your time with it than is
appropriate and necessarv. There are several =-- there are
many issues, I've put four of them up here. 1I've already

mentioned the guesticn of whether internal exposure should be
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limited by individual organ limits, or by the sum or risks to
all organs.

There is the further issue of whether somatic and
genetic risks should be treated separately cor together., For
instance, in ICRP current guidance they are treated together;

we have not done that.

CHAIRMAN AHEARNE: Are you in debate with ICRP on

DR. ROSENBAUM: Let me answer that. We don't "debate”
with ICRP. They have a different role to play than we. We
read what they do and take it into consideration.

CHAIRMAN AHEARNE: But vou don't attempt to change
what they do?

DR. ROSENBAUM: Well, we have nc mechanism to change
what they do. We don't have anybedy on ICRF, and in fact when
we were offered -- essentially offered -- the ability to put
somebody on the ICRP, I decided we couldn't possibly do it
because of limitations of travel, among other things, which
we don't have the luxury of either staff or travel money to
do that sort of thing.

|

DR. RICHARDSON: I have informally discussed these

that's worth., They believe that they are consistent.

All right,-T think the rest of trhat speaks for
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itself, and then we have already talked about it a little bict,

Can we have the next slide?

(Slide.) r

This is a complex slide, and I apologize for it.

This shows most of the system for limitaticn of individual
risk and partial bedy exposure.

There is under "A," a list of individual organ limits.
We have chosen to continue the 5 rem limit to the gonad and
to the lens of the eye, because there seems to De no good
reason to change it.

We are proposing that the limit to the hands be
lowered to 50 rem. And we are proposing that non-stochastic
and non-lethal cancer risks be limited by a single limit for
any organ of 30 rem.

We are proposing that the risk from partial-body
exposure of individual organs be also limited -- and this will
ucually be eontrolling == by the sum of the weighted risk to
the individual organs, with the weight taken in proportion
to their contribution to whele~body cancers.

I have a table of those veights. It is basically
the sama set of weights that the ICRP uses, with the genetic
weight taker out and the rest of them renormalized.

And then finally, the propssal at the bottom that
internal and external doses be =-- that the sum of the risks

pe iimited.
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Next slide, please.

(Slide.)

The Unborn. Here are four of the ccnsiderations that
affect the choice of recommendations, the possibilities == the
first being whether they should be voluntary or mandatory
limits. That is intimately tied up with the righ%-to-work and

equal opportunity gquestions.

The next guestion, which is a difficult cne, is

whether the guidance should apply to a period of known pregnancy,
to pericds of suspected pregnancy, or simply to all fertile

women. It is particularly impor+ant, because the most sensitive
period is early in pregnancy when, although pregnancy may bte
suspected, it probably is not known. |

That leads to another guestion. That is: Should
the limitation be expressed in terms of scmething like socme
short-term dose rate, like a menthly dose rate, which would
serve to protect the unknown fetus? Or should it be done with
an annual dose as all the other limits are?

And then finally == and +thig is the equal opportunity
gquestion == should the limits for male and females ardictr rily
be made the same?

Next slide, please.

(Slide.)

This lists four alternatives. The first two are

voluntary; the second twe are mandatery. Of the first .-two,
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the first one is an annual limit -- I'm sorry, it's a limit
during any known or suspected pregnancy. Since it is a
voluntary limit, it can be applied to a suspected period of
pregnancy alsc.

The second cne is the same, but it adds a vecluntary
iimitation on dcse rate.

The third cne is essentially the second macde
mandatorv.

And the final cone is the least restrictive limita-
tion that we could think of that applies equally to male and
female, and provides the same level of protecticn to the
unborn.

CHAIRMAN AHEARNE: 3ut as you say, it essentially
greatly reduces the maximum exposure.

DR. RICHARDSON: It would affect the whole guidance.

DR. ROSENBAUM: Let me talk to that point a bit,
because I think it is important. think the fourth choice
there, while it is there, it really begs the guestion. The

real guestion is: Because women bear children and men do not,

n

what dces that imply about setting a different level of

dose limits for women, or at least women who can bear children,
than men? And lowering the whcle structure doesn't change the
fact that whatever level you set the structure, at least

within the mcdels that we use, the risk will still be greater

for the children.
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8y the way, 1 should point cut that the risk to the
unborn is far greater than the risk to the mother, or to a
male in the same situation, far greater. The most sensitive
time of a human being's existence to radiation is early in
its fetal development.

CHAIRMAN AHEARNE: By "early," is the Japanese data
sufficient that you can pin that down? Are vou talking abecut
months? Weeks?

DR. ROSENBAUM: Yes. We would bte happy to =-=- Bill,
could you bring up == I'd like to interpcse that slide.

This is Dr. William Ellett, head of the Bioceffects Branch.
Do you have the slide there with you?

DR. ELLETT: Yes. Could we have that second stack
of slides, the one marked 3-A?

(Slide.)

This is the record for the single endpoint microce-

‘0

haly, small heads, that Dr. Rcsenbaum mentioned, 52 cases
observed at Hiroshima.

DR. ROSENBAUM: That's the right slide.

DR. ELLETT: It is the right slide, but just =-

DR. ROSENBAUM: Upside down.

(Discussion off the record.)

DR. ELLETT: Let's get X-2s, first ( indicating).
T™is (indicating) is increasing dose, going back in the chart.

DR. ROSENBAUM: 1In red.
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DR, ELLETT: This is actually the air dose, if you

will (indicating). This is the percent in each interval of

time of gestration here. These are the weeks, post-conception,

from zero to 36-plus.

For each of these intervals, this is the percentage
of newborn that showed microcephaly (indicating). It turns
out that it is very much concegtrated in exposures to the
curve of somewhere from the S5+h to the llth week. There is a
window for the embryo that is starting those developmental
processes that lead to the brain and the skull.

The small skull is probably more a result of the
small brain than a direct end point. 3oth the BEIR III repcrt
has this, and we did it ourselves independently. We loocked at
the dose response for this most sensitive period from the 3th
te the llth week. Could we have that next slide?

DR. ROSENBAUM: Before you go on, I just wanted to
point out one thing about that: That a number of those
humps go up to 100 percent, a fairly wide range. That is to
say, it no longer is a probablistic thing at all, but 100
percent of the children were born with microcephaly and
therefore almost certainly severely retarded. "Severely
retarded” means scmething like you can't write your name when
vou are 13. It is really severe.

DR. ELLITT: And they didn't lock for "less severe"

degrees.,
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DR. ROSENBAUM: The Japanese only monitored very

severe retardation.

DR. ELLETT: Could we have Slide 8-B, please?

($lide.)

Could we have that twisted 90 degrees?
DR. ROSENBAUM: I knew it.

(Laughter,)

CHAIRMAN AHEARNE: That's Murphy's law.

(Laughter.)

DR, ELLETT: Air dose is here (indicating), but :

more attention if vou would, please, to these doses here

(indicating).

the dose to the fetus (indicating), and this is the freguency ==

these are different dose ranges here (indicating); it's

graph, really. These are dose ranges.

This (indicating) is the freguency of th
Now once you got up to something like 32 rad gamma,
neutron, ycu had 100 percent. This is for the most
pericd.

-

Here (indicating) are the controls.

a

This is the interuterine dose (indicating),

bar

sensizive

in both studies, about 3, 4 percent down here (indicating

This is a little bit of data here for this first step,

but the average doeses there are guite small. It's

gamma, .l rad neutron. The neutron doses were not particula

1

.

U

-~

-
-

to

ad

high inside the body. This is something that we had missed
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1 | before in previous analyses. x
2 This first step may not be statistically significant.
3j Actually you get 11 percent incidence here. 1If it had been 12, |
4 3 it would have been statistically significant. It is pborderline;
|
g 5| it's pretty close. E
; 6 Here (indicating) it isn't significantly above j
g 7? expected all the way out. What is a little bit spooky abuut |
- .
§ 8 this is, if you draw a line here (indicating) frcm the zero
i ? dose ncn-exposed controls to up here where they had the 100
§ 10 percent, it falls awfully close to the middle of these steps. E
§ 1 Now a linear response isn't what you particular 5
g 12 expect for this sort of thing. In animals they see it scmetimes;
3 |
% 13 more frequently they see a non-linear response. It depends on
g 14 the end point vou're talking about at the time of exposure.
=
g 15 For this data and scme other things, we have some real
=
i 16 concerns about in utero exposure -- more so than we have had
n
g 17 before,
s
z 18 The BEIR I Report is rather sanguine about this, as
; 19 | long as you're under 5 rem per year, The BEIR III Report is
20 % not that way at all. It says: Cauticn, except when mother's
2“} health is involved for exposures more than a few times
2 background.
23 COMMISSIONER GILINSKY: wWhat is the date of this
24 ’ work?
25 j DR. ELLETT: 1It's in your handout. The update of

! 7 ALDERSON REPORTING COMPANY, INC.
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that is in a Terogenics =-- Tere:ology, and =--

(Pause.)

DR. ROSENBAUM: While he is loocking that reference up,
let me say a couple of things about this.

One, you can see why we are concerned. At doses in
which people would have only a very small chance of cancer, in
utero exposure means 100 percent chance of very severe mental
retardaticn, so it's a very severe effect.

I think that there is just no statistical, or
otherwise, doubt about this data at all. The one difference
that one can say is that the Japanese exposure took place almosti
instantanecusly, and therefore it may be to some extent dose- '
rate dependen’ We have lcoked at other data from animals and
other things in making our own guidance; but in looking at this
data myself, I couldn't see how we could ignore bringing up
this issue in the occupational guidance.

I don't consider it a matter of women's rights, at all,
In all fairness, half the children being born with microcephaly

and retardation will be women. So it's not the issue at all.

"

O

m Teretology.

DR. BELLETT: The data itself is fr
It's from a paper by Miller and Mauhill, Occupatiocnal Institute

of Health, 1976. Thev have a whole series of papers going back

to at least 1972 and 1968 on this topic.

[
O
e

£
‘f
(8]

COMMISSIONER GILINSKY: Why did it take so

anéerstand this, or at least cbserve it?
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DR. ROSENBAUM: I think it had been observed
scientifically. I don't know why it tock so long to be brought
up publicly. I just did it as soon as =-- I just put it inte
the process as scon as I saw it. I had a number Qf ==

COMMISSIONER GILINSKY: What about the scientific
papers in 19762

DR. ROSENBAUM: I don't know why. That was the
latest. They go back guite a long way.

DR. ELLETT: I think the real difference was, when
we started the BEIR Study, we insisted that <he BEIR peopnle
use the organ dose rather than the air doses for this. At
Oak Ridge they did a magnificent job in getting doses to
different organs of the body, including what the interuterine
dcse was.

These doses, we always said: Wwell, gee, the neutron
dose is pretty high. This must be due to neutrons. And that
is pretty much stated in the papers going back to '72,

The problem is that the neutrons were much more
absorbed than the gamma rays. The neutron doses were only
one=-thirteenth of the gamma doses. So it is very hard ncw =C
abscribe all this damage to just the neutron component. I
think that is where we misjudged the thing.

DR. RCSENBAUM: We have also ==

DR. ELLETT: In looking at the dose in air, and not

the dose at place of entrance.
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DR, ROSENBAUM: We have also done careful statistical
analysis of the difference between Hiroshima which had such a
large neutron component, and Nagasaki, which was largely gamma,
to see if in fact most of it came from the neutrons. That's
not the way it looks when you do a careful analysis.

COMMISSIONER GILINSKY: Well, are these expressed =--
Oh, they're expressed in rads. There isn't any factor that
takes account of the different -~

DR. ROSENBAUM: No, no. You could adjust them by
whatever RBE, multiply the neutron. The neutron dose is
given explicitly. You could convert it to rem by multiplying
the neutron number by any Q that you like.

COMMISSIONER GILINSKY: It lcoks as if the gamma
and the neutron components are roughly comparable in rem.

DR. ELLETT: Yes, roughly I think so.

DR. ROSENBAUM: If vou lcok at the difference between
Hiroshima and Nagasaki as an experiment, the different effects,
it is difficult to make a case that it's primarily neutrons.

can just tell you that from the data. That doesn't prove

LA 1

anything, but it is very difficult from that data -- which was
most of what we have =-- to make such a case.
Let me point ocut that this same issue has been brought

up very strongly in the medical field partly by the work of

Alice Stewart, such that 10, 13 years ago wemen in their

(RN

first pregnancies were routinely X~-raved to see the size 0O

ALDERSON REPORTING COMPANY. INC.



SO0 TIH STREET, SW., HEPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 23456

10

1

i2
13

14

15

16

17

18

19

20

2]

22

23

24

44§
the pelvic canal and the position of the baby. It was a routine
thing, without any second thought about it. Now, women who are
pregnant are never X-rayed unless there is a compelling reason
to do so, even though the doses to the fetus are quite small
and much smaller than these that we're talking abcut here,
and also that the doses are given =-- and the X-rays are almost
never given in the most sensitive period, but are often given
in the 7th or 8th month where the sensitivity is much less.

Nevertheless, the medical community has decided that
women who are pregnant should never be X-rayed unless there is
a compelling medical reascn to do so, and I think it is part of
the same thing.

COMMISSIONER GILINSKY: Wouldn't there be records
for women who had been X-rayed in the early menths of pregnancy
that one could use to developr a corresponding set of results
for the U.S. population?

DR. ROSENBAUM: Let me discuss that. Alice Stewart
has done some ~f +ha+ I, Britain. I have not gcne cover her
papers nmyself, and therefore I don't know 'ow goccd they are.
But certainly they have had an enormcus effect.

We are negotiating a contract right ncw with the
Mayo Clinic which has an enormous =--

CEAIRMAN AHEARNE: The entire health records =--

DR. ROSENBAUM: -- the entire health reccrds of

almost a million people. What's more, they have birth-to-death

ALDERSON REPORTING COMPANY, INC.
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records of a large part of it. People are born in the Mayo
Clinic, their pediatrics is done their, and they grow old and
die in the Mayo Clinic.

COMMISSIONER BRADFORD: And they get out,

: DR. ROSENBAUM: Excuse me?

COMMISSIONER BRADFORD: They get out.

(Laughter.)

DR. ROSENBAUM: 1In between. yes, they get out.

But epidemiology is a very difficult thing to do ir
a way that will prove anything. An enormous number of studies
have been done at great public expense -- epidemiology studies,
which are a waste of public funds. They don't show anything.
And I want to be very careful rot to add to the list of things
that are a waste of public funds.

We are looking very carefully right ncw at the
backup data to the Mayo Clinic Study which was published
already. Was it in Science? Or the New England Journal of
Medicine?

DR. ELLETT: The New England Journal of Medicine.

DR. ROSENBAUM: In the New Encland Journal of
Medicine, on leukemia, which said essentially there was no
evidence of anv harm below 300-rem lifetime dcse. I don't
know whether -- we haven't dcne enough analysis of that in
great detail. We went out to the Mayoc Clinic, several

people, Bill Ellett and I, among them, and talked to them in
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great detail, and we now have received, or are about to receive,
their backup data, and we are going toc make a careful analysis
of that paper.

We are alsc making an analysis now of the possibility
of using their records to look at this in utero dose exposure.
If it seems that we can get an answer one way or ancther out
of the reccrds, then we will fund such a study.

COMMISSIONER GILINSKY: Have there been any animal
experiments on this effect?

DR. ROSENBAUM: Yes. There's been a lot of animal
experiments on the effects, and I would be glad to have
Dr. Ellett discuss them in some detail. But it is difficult
to extrapolate numerically frem animals to pecople, though, to
lock at types of effects.

COMMISSIONER GILINSKY: But is the effect cbservable?

DR. ROSENBAUM: Yes; strongly.

DR. ELLETT: I would like to add that there have
been some studies -- I wen't swear how good they are =-=- on
diagnostic X~-rays, and they did not observe the sort of thin
that we see in Hiroshima and Nagasaki. So we don't understand
the reason for this. They weren't looking for this as a
particular end point. They observed microcephaly, but not at
the prevalence vou see here; but these studies were not
designed for this sort of thing, so I deon't want to jump to

conclusions ore way or the other. It may well be worth the
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time and money to do something more definitive on this.
DR. ROSENBAUM: Let me just add one thing. We have

just gone through a reorganization in my little kingdom over

47 |

there. One result of the reorganization is that we have formed

a Statistics and Applied Math Division -- something akin to
what I tried to do at the AEC, which eventually became the
Statistics Group at NRC.

I believe that we will have a very considerable
capability in that regard to do werk =-- path-breaking work ==
which is what is needed to handle these kinds of guestions,
and we will be locking very carefully at the data.

As an example, the person who has been chosen,

though not yet certified, by whatever the Civil Service

Commission is called these days =-- thev keep changing names on

me -=- the Office of Personnel Management, is Dr. Donald Ruben
who is to be the Director, who is the current Editor-in-Chief

of the Journal of the American Statistical Association, and

now head of the statistical activity at the Educational Teting

Service in Princeton, which is one of the largest such
practical statistic apply programs in the world, and we have
already begun to bring in statisticians not only from the
United States but from around the world. And I think because
of that, we will have the capability to go into these sorts

of statistical gquestions in a great deal of depth, and to try

to make as much of the data as we can. 3But it is very difficult
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to get hard answers from epidemiology, except in overwhelming
cases like shipyard workers who spend most of their lives
working with asbestos or something like that. But at low
effects, it is very difficult.

I don't want to make any promises, excebt that we
will try very hard to get every bit of information there is
out of the data.

CHAIRMAN AHEARNE: Dr. Ellett, you were going %o
comment on the animal experiments.

DR. ELLETT: Well, I don't really think there _.s
that much more to add from what they have. There has been a
lot of animal work that's reviewed very well in the latest
UNSCA report.

What hapn«<ns is, an embryo progresses in a seguence
of various stages in pregnancy. Now this is speeded up in
animals as compared to man, but when you look at the time=-
different organ generation starts, organ genesis, and give
you the dose at that time, you get effects in thcse organs
which are startlirg.

In fact, they use radiation as a tool to study
embryology, to find out what the seque ce of events are.

I will say that in animal studies they have been unable to
demonstrate a threshold, and nervcus tissue seems =0 be a
particularly sensitive end point.

DR. RICHARDSON: If we could go back to the first
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stack of slides, it is number 14 next. |

(Slide.)

Perfect. This is a set of miscellany. I am nct
goin3y to talk about No. 6. I will give you a moment to read it.

(Pause.)

Number 7 continues the existing recommendation for
miners.

CHAIRMAN AHEARNE: That's not a change?

DR, RICHARDSON: That's not a change.

Number 9 is not really a change except for the last
line. B8y “miners,"” we mean -- well, it says "younger than
eighteen" up there.

The next slide, please.

(§lide.)

This lists the things that are not ccvered by the
recommendaticas, although some of them are menticned in the
recommendations in passing.

"Emergency exposur2 limits" are not covered by the
recommended guides. The same for "accidental cverexposures.”
We feel that that is a matter for regulatory agencies to deal
with,

"Medical exposures of patients" is a very interasting
item. One could make the case that it is possible that there
is as much medical exposure of woerkers .rom required X-rays

as there is from occupational exposure, because when vou

ALDERSON REPORTING COMPANY, INC.
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i consider that there's about a million radiaticon workers out
2'd there getting an average of about 1/10th of a rem a year, it
3E doesn't take very many of the much larger -- perhaps 50 to 100
K million workers in the non-radiation workers in the work force
3 5 as a whole getting required back X-rays, or whatever, or food :
; 6v handling X-rays, to add up to a dose that might be bigger than
g 7? the total occupational work force. That is a comment in passing:
g 8 and we also comment in passing that there is already federal
; 9l guidance on the use of diagneostic X~-rays for ncn-medical
§ 10 purposes and for screening purpcses. :
g 11 | "Normal background exposure” of course is not
; 12 covered,
g 13 COMMISSIONER GILINSKY: Nco recommendation.
=
3 14 DR. RICHARDSON: We're not recommending that background
x : :
g 15 be changed.
: 16 "Radon decay product exposure of miners" is already
n
ﬁ 17 addressed by guidance which was updated in 1970, We're ;oing
-
% 18 ! to look at it again after we get finished with this exercise.
; |9_% "Guides for time periods other than one year" are
: 20 é only mentioned in passing.
21 g COMMISSIONER GILINSKY: Would vou say a word about
22 ; the exposure to miners? Are the rules or the standards in some
23 way comparable in terms of risk?
24 ; DR. RICHARDSON: Thev're probably higher, perhaps as
much as a factor of 2.

R
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COMMISSIONER GILINSKY: Which are higher?

DR. RICHARDSON: The four working level months
year, depending on what risk estimate you use ==

COMMISSIONER GILINSKY: Higher than =--

DR. RICHARDSON: 5 rems per year.

per

51

COMMISSIONER GILINSKY: -~ than the 5 rems per vear,

DR. ELLETT: I could quantitate that a little bit,

if vou'd like.

CR. RICHARDSCN: Yes, go ahead.

DR, FLLETT: If you use the 3EIR III risk model,

a miner that is employed for 30 vears at 12 werking level

months per year has about a 9 percent chance of death due to

lung cancer. Scmebedy getting 5 rems a year for 47 vears has

about a 6 percent chance.

COMMISSIONER GILINSKY: The 9 percent was for how

many years?

DR. ELLETT: 30, which is probably as lcng as most

miners are emploved in the mines.

COMMISSIONER GILINSKY: And how did you come up with

the 47 years?

DR. ELLETT: That is 18 to 65 for the radiation

worker.

COMMISSIONER GILINSKY: I see.

DR, RICHARDSON: So the annual risk 1s about twice

on that basis. The lifetime risk is roughly cocmparable.

ALDERSON REPORTING COMPANY. INC.



OO0 TTH STREET, SW. | REPORTERS BUILDING, WASHINGTON, DO 20024 (202) 554 2345

10

n

12

13
14
15
16
17
18
19
20

2]

5]

o

S

24

Roughly. 50 percent mcre, but not --

DR. ELLETT: Seeing as how these numbers were set
pretty much without risk estimates, it is amazing that they
turned out to be within a factor of two, really.

DR. RICHARDSON: The last one is of significance.
We have said =--

COMMISSIONER GILINSKY: Let me just ask yocu again
about that. Do miners typically ccme close to that limit?
You were saving that =-- S¢c really the numbers are more
different even than was suggested here a minute ago.

DR. ELLETT: That's true, and the miners probably
get more jamma rays than the average radiation worker, or the
average nuclear worker for that matter.

DR. ROSENBAUM: Mining in general -- not only
uranium mining == is quite a high-risk occupation.

COMMISSIONER GILINSKY: That is covered by your
guidance, ultimately?

DR. RICHARDSON: Yes.

DR. ROSENBAUM: Yes.

DR. RICHARDSON: The guide was established in 1370,
and it is for four working-level months per vear. That is
a measure of exposure to radon decay products.

CHAIRMAN AHEARNE: And you say it will turn into
a re-examination?

COMMISSIONER GILINSKY:" It sounds pretty important.

ALDERSON REPQORTING COMPANY. INC.
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DR. ROSENBAUM: Yes.

S3

DR. RICHARDSON: The last item is the question of

dosimetric conventions -- how deep do you measure the dcse?

What metabolic models do you use for ingestion =-- swallowing

or breataing radionuclides =-- and figuring cut where they go

and what organs get dosed.

What parameters do vou use %O express the average

worker, called "reference man" here. What gquality

do you use? And so on and so forth.

the factors recommended by the ICRP may be used;

We have said that the factors in these recommendations

factors

and chat if

we felt that there was a need to issue further guidance on

any specific issues, we would do so.

for anything specific in these recommendations.

The next slide, please.
(Slide.)

This is the last cne. David ==

3ut we have not done so

COMMISSIONER HENDRIE: Dces that last line take us

all into the new radiaticn exposure units, then?

DR. RICHARDSON: We didn't say anything about units.

"Units" was not on that list.

models."

COMMISSIONER HENDRIE: <Ch. OQOkay.

DR. RICHARDSON: I said "conventions," anéd "metabolic

DR, ROSEMBAUM: I have been trying to 41l

ALDERSON REPORTING COMANY., INC.
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myself, but I've been unible to do that.

(Laughter.)

DR. RICHARDSCN: We are leaving that to the Bureau of
Standards.

CHAIRMAN AHEAPNE¢ Recalibrating.

DR. RICHARDSON: David tells me that this schedule
is optimistic and he's probably right, because I have alwayvs
been optimistic in the past and proven wreng. But this does
correspond roughly to what he said to you at the beginning of
this presentation.

I think that if we don't reach any real snags, we
should be able to meet that schedule. That's all I have.

CHAIRMAN AHEARNE: 1In the Interagency Work Group, 4o
vou have to have agreement?

DR. RICHARDSON: VNo.

DR. ROSENBAUM: Under the guidance authority we don't
have to have anything. We could simply give it to the
President, who could sign it if he wants to put it in the
Federal Register.

As a matter of practice, in fact it is a goced idea
to try to get as much agreement as you can.

CHAIRMAN AHEARNE: Certainly, but cbvicusly on some
of these issues there is going to be some significant
contention, so you are just going to have to JO out «=

DR. ROSENBAUM: Yes. Mr. Costel can sign the thing

ALDERSON REPORTING COMPANY, INC.
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and send it to the President any time he so chooses. He dcesn't
need anybody else's agreement to dc that, to recommend it to
the President.

We have prepared now tc go either into the technical
bases of any of these things == including the health effects
data == to whatever degra2e vou would like; or, to the worker
exposure data, how the population breaks down, who is exposed
and by how much and so forth; or, tc move on to uranium mill
tailings; or to talk a little about the high-level waste, what-
ever your pleasure 1is.

CHAIRMAN AHEARNE: I would, I guess for myself,
propose =-- unless scme of my colleagues have burning gquestiocons
on this == recognizing the importance, but our staff will be
locking at it and we will want to think through it more
carefully, and there is a long period as you have pointed out
for going through it == to move on %o the mill tailings.

DR. ROSENBAUM: All right.

CHAIRMAN AHEARNE: Th:u® [ou very much. And as vou
know, I am delighted to see this.

(Pause.)

DR. ROSENBAUM: Let me say one word of apolog
the world.

CHAIRMAN AHEARNE: Thev're not all here.

DR. ROSENBAUM: B8ut they're all listening.

(Laughter.)
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CR. ROSENBAUM: We are very late with thece standards.
We were, as I said, required to promulgate the ones we are
discussing today, which are the standards for inactive piles,
last November 8th, and we were reguired to promulgate the
standards for active piles last May 8th., And it will be guite
scme time -~ we'll try to give yvou a schedule for this, but the
active piles are just beginning, and it might take a year-and-
a-half or two years to actually precmulgate them.

DR. LICHTMAN: I would like to remind vou that EPA's
program for developing ==

DR. ROSENBACUM: I didn'® introduce vou. This is
Dr. Stanley Lichtman, who has been in charge of the standards.

DR. LICHTMAN: Our program for developing these
standards was being carried out at the direction of the
Uranium Mill Tailings Radiation Control Act of 1978, which
directed EPA to write standards for remedial action programs
at a number of inactive processing sites, almost all of which

are uranium processing sites. There is one at Cannonsburg of

'y

a slight.y different character.

In addition, writing standards for active prccessing|

sites, thcse which are operating row and those which may operate
in the future.

y about the program for

|

Initially I will talk on
inactive sites., As David said, we have made mcre progress on

that.

ALDERSON REPORTING COMPANY, INC.
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The remedial actions for these sites -- and 25 of
them have been designated by DOE to date -- remedial actions
will be selected and performed by DOE according to our standards,
and with the concurrence of NRC. Sc NRC has a considerable
role in this program, and in fact it has very recently =-- NRC
has -- undertaken a role witi respect to a uranium mill at
Edgemont, South Dakota, which 1is comparablg --

CHAIRMAN AHEARNE: "Undertaken" isn't probably guite
the complete description of it.

DR. LICHTMAN: Well, I guess you're in the evalua-
tive stages.

CHAIRMAN AHEARNE: Well, I was more -- it wasn't sort
of that we =--

DR. LICHTMAN: Oh, it's not that you undertcok it;
right.

CHAIRMAN AHEARNE: == eagerlv sought this role.

DR. LICHTMAN: 1In any case, it is a very similar
job there to what DOE will be doing arouncd the rest of th
country. And in both cases, our standards will be the touch=
stone accecrding to which the actions are carriad out.

Now we have conceived of a standard, cr two
conceptual kinds of standards. One of them are cleanup
standards for contaminated open lands and buildings. These
are places where tailings mav have blown or Dbeen conveved and

left on open land =-- land which is not occupied by 2 building;

ALDERSON REPORTING COMPANY,. INC.
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or else tailings have been used rather extensively in some
places, as vou probably know, in the buildings themselves, in
the foundations or in the building materials.

The second conceptual element are disposal standards
for disposal of the tailings piles themselves, cr the bulk eof
the material. So first I would like to =-- Can I have the
seconéd slide, please?

(Slide.)

I would like to address the cleanup standards, which
we have alreadv proposed in the Federal Register, and vou have
copies attached in the handcut I gave you. And for reascns
explained in those Federal Register nctices, we also declared
the cleanup standards immediately effective as interim
standards, primarily so that cleanup could begin as socn as
possible.

These cleanup standards, the specifications that we
list as the cleanup standards, we are asking that the remedial
action program provide reascnable assurance that these
conditions are met. These words are carefully chosen, they
are scmething other than "proof"; and the point here is that
we expect -- we expect, we urge =-- in every way we can sav i1t,
we will use that word "reasonable,"” that as we develcp the
standards to be highly protective, but it would only be
feasible to apply such standards if one didn't have to prove

that everv square inch of the world were decontaminated 0 that

ALDERSON REPORTING COMPANY, INC.
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level, but rather that one could use reasonable procedures.

We are encouraging all the agencies inveolved to
approach it that way. Sc the first standard Zor cleanup of
open land, the key figure there is 5 picocuries per gram. We
want contaminated open land, the tailings contribution, cleaned
to a level of 5 picocuries per gram of radium 226. There are
certain thicknesses specified there.

COMMISSIONER GILINSKY: I don't understand why you
phrase it this way. What is it in terms of how much radon is
@scaping from the surface?

DR. LICHTMAN: Well, that would be an alternative,
but we feel that's a much more complicated kind cf determina-
tion. That a more direct determination is in terms of a
property of the material itself. The radium =--

COMMISSIONER HENDRIE: It's easier to take a sample
of the dirt in tiie lab and account for an activity level, and
infer from that.

COMMISSIONER GILINSKY: But this is under some
covering layer?

DR. LICHTMAN: Not necessarily. As is indicatad
here, it is the same 5 picocurié per gram number hut we
consider =-- but the standard applies only to thicknesses oI

material that are greater than 3 centimeters, if they cccur

uy

near the surface; or 13 centimeters' thickness if it occurs

below cne food from the surface. So it is the guantity cof

ALDERSON REPORTING COMPANY, INC.
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the material, as well as the concentration that counts for
something in détermining the hazard it presents.

DR. ROSENBAUM: Let me say something about that.
It is difficult enough in the field, which is what this has to
be done for, to make radium measurements that will have a great
deal of credibility at such low levels.

If one were to ask in such a large number of

circumstances that this will represent, £cor radon emanation

|

measurements, it would be difficult to get credible measurements

at all. In our own field measurements which we do at ORP? out
of ocur laboratories by putting a box over the ground and
carefully monitoring what comes out, it is very difficult to
duplicate the measurements with two boxes beside each other
even apparently doing the same thing. And there are very many
technigues about to do this.

There are lots of compounding things that make
technically field measurements of radon emission very
difficult. So I don't think it woculd be a workable standard

to do that,

t‘f

DR. LICHTMAN: Let me say further that that weculd

-

nly address one hazard of the material, which would be the
radon emission. There is also gamma racdiation to ceonsider.
Moreover, the standard doesn't say how it will e

implemented. One could work out variocus surrccates for

determining that.

é ALDERSON REPORTING COMPANY, INC.
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COMMISSIONER GILINSKY: %ell, but behind this there's
got to be some standard or objective for how much radon you
are willing to put up with leaving the ground at that point.

DR. ROSENBAUM: Sure. But, after all, the radon is
a decay product of the radium. It's a direct decay preduct,
and therefore it is not very difficult to go from a radium
concentration in some average way through the thickness of
soil to a radon concentration with some error, of course.

CHAIRMAN AHEARNE: Well, underlving this is there,
then, some backup calculaticon that says: Here is what is an
acceptable radon level above the ground?

DR. LICHTMAN: Not quite. Not quite. Yes, there is
a backtround -- of course there have been estimates of what
kinds of radiation hazards material of this character and
concentration presents, but it's a continuum. There is no
clearcut place at which one deals with an acceptable -- one
£finds an acceptable level. 3So ore alsc nas to consider o
difficult it is to find the material and to clean it up,
how extensive a problem that is.

COMMISSIONER GILINSXY: Well, you must have s-arted
by saying: We're willing tc put up with so much radon leaving

the ground.
'

DR. ROSEMBAUM: Let me say, that's not the way

-

things work =-- not the way things work with us. That's not

how we start.

ALDERSONMN REPORTING COMPANY, INC.
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One would like =-- in the first place, every one of
these actions, or at least many of them, are taken under
different laws. In each case we try to interpret the intent
of Conuress in making that law -- and they are not necessarily

consistent with one another, nor are the laws, in terms of
intent.

In this case we were dealing with the Uranium Mill
Tailings Radiation Control Act of 1978, which deals only with
material -- in this case, the inactive piles =-- material
which comes from piles which provided all, or virtually all of
the material to the Federal Government. And perhaps because
of that reason, Congress seemed willing to have the things
cleaned up very well at sublic expense. The 2xpense here is
90 percent borne by the Federal Government, and 10 percent by
the state; except in the case of Indian Reservaticns where it
is 100 percent by the Federal Government.

It was our having read the law and the history of
the law, it was our belief that if Congress had intended that
we should make the lowest standard which was reasonably feasible
and say we should clean it up as much as it could be cleaned
up without getting to the point where you coulén’'t £find

whether the material was there, or whether -- vou wouldn be

1
+
o
<
fu
w

able to believe vour measurements as to whether
cleaned up -- ané it's much more driven that wav than it was

the other way.

ALDERSON REPORTING COMPANY. INC.
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CHAIRMAN AHEARME: Are you saying, Dave, that this is
driven by measurementability?

DR. ROSENBAUM: It is driven partly by the ability
to find the material in the field and measure it, and to verify
that you've done it, and that it's feasible to actually carry
out the standard.

The cost was not such a driving factor in this case,
because Congress said they wanted to pay Zfor whatever was
necessary to clean these things up very well.

But let me say scmething in general about that,
because it bears on the whole way radiaticn standards are made,
at least by us. There isn't an acceptable level of risk.

The various guides, standards, advices to states, and other
such things we've put out to the public wvary enormously in

the risk that they subject pecople who are covered by those
documents to. The tightest one that I am aware of, the most
protective, is 40 CFR 190, which limits the most exposed
person around the nuclear fuel cycle facility to 25 millirem a
year.

For example, our advice to the State of Florida
about cleaning up homes on phosphate lands which had radon in
them, if it were followed, roughly would subject the veople
to probably 100 times the risk -- and a great many more people;
this isn't the most exposed person =-- than we aliow pecple

living near nuclear fuel cycle facilities.

ALDERSON REPORTING COMFANY, INC.
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So that there isn't any such path that one decides

what is a tolerable level of risk, anéd then cdemands that things

meet that. That is not what has happened at all.

If we had the power to and were to demand that homes

be free of radon so that the people in them would suffer no ,

more than the equivalent of 25 millirams per year, it would

CHAIRMAN AHEARNE: Devastate the conservation

program.

DR. ROSENBAUM: =-- radically change the =-- it would

do away with the conservation program, and radically change

the nature 2f housing in the United States. It would probably

call for demolition of millions of buildings -- at least

millions.

So there is no consistency at all in the level of

risk, even in our own little shop, of the level of risk that

or recommend that people be subjected to.

we allow or suggest,

Therefore, we don't go about it that way by saving this is a

tole able level of risk.
COMMISSICNER GILINSKY: You are saying that you have
driven these standards to the limits of measurabilicy of

radium 226?

L DR. ROSENBAUM: Not in terms of laboratory measure-
ments. That's not what I meant at all. I meant in terms of
practical application in the field. There's no sense in makin

a standard in wh’.n peonle who have to carry it cut in a

ALDERSCN REPORTING COMPANY. INC.
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i

reasonable way out in the middle of New Mexico around Grandstone,

New Mexico or something, I'm going to be able to in good faith
do a reasonable job with the sort of people they're going teo
have there and the sort of measuring instruments they have,

and to be able to tell within reascn whether they're meeting

the standards or not.

COMMISSIONER GILINSKY: Well, still, I mean let's

say portable instruments.

DR. LICHTMAN: Well, there is some controversy among

the agencies as to exactly how to implement this, and whether

it can be done with standard survey technigques and hand-held

instruments. We are exploring that. We have formed an
interagency --

COMMISSIONER GILINSKY: So this does not =--

DR. ROSENBAUM: 1It's the other way. DCE has
complained that they may not be able to meet even this in
the field; that this is too stringent.

COMMISSIONER GILINSKY: They won't be able to
measure?

DR. ROSENBAUM: They won't be able to measure

accurately these levels, and therefore the standard isn't

meaningful.

DR. LICHTMAN: Well. using survey instruments.

Evervbody recognizes that you can pick up a sample and 2rocess

it in the lab to much lower levels.

ALDERSON REPORTIN OMPANY, INC.
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Let me say that we didn't only set the standards con
those grounds, but alsoc I want to emphasize, by examining the
health consequences of these levels and determining that any
hazard associated with them is certainly not unusual. That is
to say, this is several times the average of concentration of
radium in normal soils. It is something like 5 to 10 times
the average concentration, but it is act unsual to £ind
places with higher numbers than this. Sc there is nu reascon
to think of the limited areas that would be cleaned up to the
levels for proscribing places to be avoided. In fact, that
is one of ocur goals, if it was practical to achieve, that these
be places that one need not avoid and could be put to zublic
use.

So it does seem to us t*:- .+ is possible to achieve
all these things with a reascnisle - eanup program, and that is
what we have tried to do.

DR. ROSENBAUM: Just to emphasize, I didn't mean

rhat we didn't do a health-effects calculation. I meant that

r

the way of thought wasn't what you suggested, that we first
set an acceptable level and then saw what it would take to
meet them. We did do health effect calculaticons and satisfied
ourselves that the health risk was acceptakble. Those are
available.

COMMISSIONER GILINS¥Y: Well, let me just pursue thils

it
O

a little for a moment. If the means for cleaning it up is

-

ALDERSON REPORTING COMPANY. INC.
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be a covering of topsoil, or clay, or whatever, over a pile,
heow can you ever --
DR. LICHTMAN: O©Oh, no, no, it isn't that.
DR. ROSENBAUM: These aren't piles; these are clean
up of open land. |
DR. LICHTMAN: Let me explain. This is for cleanup. |
I distinguish between "cleanup" and "dispcsal” standards. This
is the cleanup of contaminated land which is not the site of
a tailings pile.
COMMISS1IONER GILINSKY: I see.

DR. LICHTMANM: This is other than dealing v.ith tlLe

DR. ROSENBAUM: This is just windblown =--
DR. LICHTMAN: This would be blown material. It might
be == you know, if you decide to move a tailings pile, you

might then apply this to the ground that's left.

n

DR. ROSENBAUM: You can imagine. for example, 1
you had to survey 100 square miles and send samples back to
the lab if you couldn't do it with a hand-held instrument.
You wouldn't be able to verify it very well.

COMMISSIONER GILINSKY: If there are areas presumably

greater than this, what would you do about that?
DR. LICHTMAN: Well, the standard applies to the

material from uranium mill tailings, as it say

ALDERSON REPORTING COMPANY, INC. |
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COMMISSIONER GILINSKY: And is that readily identi=-
£iable?

DR. LiCHTMAN: Well, +he gquestion of "readily," I'm
not sure that there ever really will he terribly =--

COMMISSIONER GILINSKY: I mean, would you kncw that
you're dealing with ==

DR. ROSENBAUM: Theoretically there's a different
isotopic mixture.

DR. LICHTMAN: 1If push comes to shcve, you can tell
the difference. I think normally that's not what the issue
will be: There are some cases where a load of material exists
somewhere, and one wonders what is it, where did it come from.

COMMISSIONER GILINSKY: It might be in the mining
business.

DR. LICHTMAN: This is refined material., Hcowever,
the uranium has been extracted frem this. If one dces an
isotopic analysis, ycu £ind peculiarities. You can determine
that it's tailings rather than scmething else.

CHAIRMAN AHEARNE: Okay, how about bu.ldings?

DR. LICHTMAN: Standards for the cleanup of buildings
address the two primary hazards of the material, which are the
radon emitted into the building, and secondarily it turns out,
the gamma radation.

CHAIRMAN AHEARNE: How does that radon backgreound

compare with the fluctuation that vou might find in background?

ALDERSON REPORTING COMPANY, INC.
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DR. LICHTMAN: You will certainly £find normal houses |
with no tailings that have these levels.

DR. ROSENBAUM: You find them in the East, too.

DR. LICHTMAN: We are applying the standards to
places that have tailings, however. These standards apply to
buildings that have tailings.

CHAIRMAN AHEARNE: I know David would be very
interested in that.

DR. ROSENBAUM: Let me say that if one makes a

reasonable effort to remove any tailings that are there and

still the level is above the levels that are set, then you
have already complied with the law. The law only applies to ;
uranium mill tailings from designated sites. If the levels

are higher for other reasons, it has nothing to do with that.

CHAIMAN AHEARNE: I know vou have locked at this a
lot, but what is the rough average that you expect when you
say the "Zast"?

DR. ROSENBAUM: The "average" is in great dispute,
because there have only been many 13 or 20 homes that have
been monitored carefully for a whole year in the world, but
the average we use is .004 working levels as a typical hcuse.

However, the Department of Energy, the MSCL Labs

-

in New York City, have done scme things in and arcund New York
City and in New Jersey, not a place one ordinarily would mine

uranium, znd have found quite a few houses above .01, and some

ALDERSON REPORTING COMPANY, INC.
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even I think above .02. In places like Butte, Montana, cne
find s many houses above .l, and much higher than that.

There are =-- and we have only begun tc lcok around

the country. There are houses in some of these mining districts,

particularly if chey are buttoned up, in which the miners are
in more danger at home than they are in the mines, even with
the current le.els.

DR. LICHTMAN: Scmething to realize about radon is
that it has a high risk factor associated with even normal,
natural levels.

COMMISSIONER GILINSKY: What are the levels in the
houses where tailings have been used for foundations or
whatever?

DR. ROSENBAUM: Oh, there are some very high levels,
as you will see.

CHAIRMAN AHEARNE: - %

DR. LICHTMAN: Well, manv such houses have been

found in Grand Junction to fall below these remedial action

levels. Of course manv fall way above.
COMMISSIONER GILINSXY: What is "way above"?

DR. LICHTMAN: Well, easily 1l0s of times this number.
CHAIRMAN AHEARNE: I think .47 is the highest number.
DR. ROSENBAUM: I mean, there is a famous
station in Salt Lake City which had 1.5 working levels, and

that is a fire station pecple live in. Firemen sleep there.

ALDERSON REPORTING COMPANY, INC.
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DR. LICHTMAN: Well, that was not an annual average,
but they did get neasurements up that high.

COMMISSIONER GILINSKY: Could you define a "working
level"?

DR. LICHTMAN: 1I'd rather not try to pop it off, but

what it is is the amount of ==

DR. ROSENBAUM: 1I'll pop it off. 1It's the amount
of alpha energy =-- it has to do with the amount of alpha
energy emitted from short-lived =-- he's going to lock it up
and see if I'm right -- short~lived ra’o>n daughters. One
working level is 1.5 x 105 MEV of alpha energy tctal emitted
from short-lived radon daughters. It is the concentration
that gives -- the concentration in the air per liter of air
that gives 1.5 x 103 MEV of alpha energy from short-lived
radon daughters.

DR. LICHTMAN: 1It's 130 billion electron volts.

DR. ROSENBAUM: 1It's 1.3, then.

JR. LICHTMAN: And it comes ocut to exactly the same
thing.

COMMISSIONER GILINSKY: It gives that position in
some unit of time?

DR. LICHTMAN: It is any combinaticn of short-lived
radon decay products, which are the ones that we are concerned
about, that the hazard is associated with in one liter of air

that will result in the ultimate emission of* alpha particles --

ALDERSCON REPORTING COMPANY, INC.
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which are again the thing we are interested in -- but the total
energy of 130 billion electron volts.

DR. ROSENBAUM: So it is 1.3 ins%ead of 1l.5.

DR. LICHTMAN: So it is a measure of the ccncentration
of the hazardous radionuclides, mainly =-- the shortlived ones
that give off alpha radiation.

COMMISSIONER GILINSKY: So it's a measure of the
concentration in air?

DR. LICHTMAN: 1In air.

DR. ROSENBAUM: 1In air, and these are short-lived
radionuclides. They are what take ycu from radon down to
lead 210 =-=- from radon 222 to lead 210, the alpha emitted in
that chain. There are beta links, tco, but ==

COMMISSIONER GILINSKY: How do you descrﬁbe the
standards on someone? I suppose you're conly allowed to te 1in
that environment f£or a certain length of time?

DR. LICHTMAN: No. This is designed for buildings,
and one can characterize what the occurancy ¢f a building is
likely to be,what fraction of the time people spend in buyildings.
So we have folded all that in in determining what 1is an
appropriate standard.

COMMISSIONER GILINSKY: Can vou counvert that into a

dose to the lungs in terms of millirems for a person who

4

spends X number of hours, or half that time in that building?

3

DR. ROSENBAUM: Bill?

ALDERSON REPORTING COMPANY., INC.
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(No response.)
DR. LICHTMAN: People have dcne that --
DR. ROSENBAUM: The answer 1is "yes."
DR. LICHTMAN: It is controversial. Bill Ellett,
who is the head of our Bioceffects Branch, doesn't like us to
even talk about it.

Bill, do yo1 remember what the number is?

DR. MILLS: It is abcut .5 per rad working level month,

and you will have to explain to them what a "working level
month" is. But if ycu take .5, that is the National Academy
of Science number. So one working level month will give you
.5 rads.

COMMISSIONER GILINSKY: To the lun%s?

DR. MILLS: It is to the lungs, but it is to the
average lungs; not the lungs =-- which makes a difference =--

DR. ROSENBAUM: Let me say, that's not as important
as you might think, because the health data on which standards
are based is in terms of measurements -- measurements were made
in terms of working levels. Sc the health effects are directly
given from a certain amount ot working level, and you édon't
really buy anything by converting those working levels to dcse
to the lung, or the epithelium of the lung, because the data
themselves are in terms of working rads.

DR. LICHTMAN: We have a footnote on the subject in

the Federal Register notice, if vou care to re’er tc it.

e
-

ALDERSON REPORTING COMPANY, INC.
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COMMISSIONER GILINSKY: Thank ycu.

DR. LICHTMAN: So that in determining the risk to
the lowest degree reasonable, w2 have experience Irom the
Grand Junction program, which was very useful for us in
deciding what that lowest practical level is.

Moreover, we recognized that there will be excep-
cional cases that, %ry as hard as you may, you may not be akle
to get a house down to this level by removing tailings, let's
say. And as I indicate later, we have built in a provision
for exceptions.

Now the third element at the bottom of the page is
kind of a catch-all standard. We designed the first twe
standards by considering the hazards of uranium mill tailings
which, after all, are a fairly definitive kind of material.

You know what's in it, by and large, which wvaries in concen-

tration from place to place, but as I indicated the Cannonsburg,

Pennsylvania, site has a little bit different kind of history.
It wasn't a uranium mill; it was some sort of a processing
facility. And on the possibility that there might pbe unusual
substances there the hazard of which might not 2e dominated

by radium 226 and its decay products, we wrote a standaréd --

th

ind

[
"
'l

7o

the third entry there =-- which says, in effect, 1

n
’,l
it
(1Y

other things, the total risk that you allow from the

should not exceed the risk you would get from radium 226 and

its decay oroducts, if only under the £irst standards.

ALDERSON REPORTING COMPANY . INC.
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Now the status of our disposal =-- next slide, please ==

(Slide.)

I would like to address the disposal standards now,
the status of which is scmewhat different f£fr-m the cleanup.
Cleanup standards have been proposed; they're before the
public. We have a comment period which is remaining open on
them while we continue to develop disposa. standards.

Qur objective is that we will propose disposal
standards within a ccuple of months, anncunce a comment pericd
at that time to run jointly for the cleanup and disposal
standards, and then hold joint hearings on them and publish
a joint EIS on both the standards. We split the package at
one point in order to get the cleanup standards out as guickly
as possible, but we intend to recombine the project and deal

with them jointly as scon as the dispcsal standards are

The draft dispcsal standards, which I am going to

discuss here, are before the Commissicn Staff now for their

r

comments, and they ars befcre the other agencies in our

I

Interagency Working Group. They are also before sur Assistant
Administrator.

COMMISSIONER GILINSKY: Now how do you ==

COMMISSIONER GILINSKY: How do yvcu determine that

the annual releases will in fact not exceed those numbers?

ALDERSON REPORTING CCMPANY. INC.



DR. LICHTMAN: Well, two ways. Let me emphasize
those underlying words. We are asking for a "reasonable
expectation" that the conditions below will be met for 1000

years.

COMMISSIONER GILINSKY: What I'm asking is: Can

measure it?

DR. LICHTMAN: Yes, vou can measure it, but it is
not clear to me that a measurement that vou make at a given
date is the ultimate way of providing that reasonable
expectation, which is what the standard reguire

COMMISSIONER GILINSKY: I'm not

on whether you can

CR. LICHTMAN: People have m £lux measurements of

tailings piles -~

COMMISSIONER GILINSKY:
conversation --

DR. LICHTMAN: == just as they make ux m irements
off a piece of ground, as Dave talked about.

DR. ROSENBAUM: But thev're nct vervy r

3
3
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DR. LICHTMAN: They're not vervy relial
change with the weather.

DR. RCSENBAUM: Let me say, yes, they d hange
the weather considerably They change with how ¢ the soil

is, and the wind, and the atmospheric i av

When you're talking about
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here, or in the case of the high-level waste standard perhars
much longer than that, 10,000 years mavbe, then there is no
way to enforce the standard in the sense that you caa go to a
house after you've c¢leaned it up and make some easurements to
see if the gamma levels are higher or lower than the standard
to see 1f you have complied.

There is no certain way toc proejct the future. Th
only thing that one can expect is that one takes measures
which the best scientific examination would lead one to believe
would comply with the standard in the future. There is no
way we are going to know for sure, whatever we dc, 700 years
£rom now the standard will have been complied with, unless we
wait 700 years and measure it.

So we have to make some kind of reasonable scientific
projection, and that is the essence of what the "reascnable

expectaticen” is.,

=}

COMMISSIONER GILINSKY: VNo; I understand that.
was just asking abcut today.

DR. ROSENBAUM: You can measure it, but I think that
£ one were, for example, to cover, as one alternative t£o cover
a tailings pile with certain tyves of material to a certain
depth, and take certain other actions to ensure it wouldn
blow away and stuff, and take care of water runoff and things,
that that would be a better way %o have a reascnabcle expecta-

oin

oy
o]

tion that it would meet the standard for 1000 years, than

ALDERSON REPORT! OMPANY. IN
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out with a box whose measurement would depend probably on where
you put it on the piles -- and these things, have you ever seen
a uranium mill tailings pile? These are enormous things.

COMMISSIONER GILINSKY: But I am still curious to
know whether it can be measured.

DR. ROSENBAUM: It can be measured, but not very
reliably in the field. That's my impression.

COMMISSIONER GILINSKY: So it would be done on the
basis of some calculation?

DR. ROSENBAUM: It will be done on the basis of
medels. One can get an estimate, certainly, of whether it is
very high or very low; but I think that basically these
standards will have to be satisfied by measures which, when
examined carefully by technical pecple, seem to provide a

reasonable expectation that they meet the standards.

One could then go out and measure after these measures|

had been taken to see if vou got readings that were higher.
That might be worthwhile doing. But Stan's point is very

ol
eicular»

a

"

important: The actual reading you get on a day in a

O

place derends on the place, and very much on the weather.

n the past few dayvs ==

!.n

Very much. And the weather that's Leen
COMMISSIONER GILINSXY: Well, if they take a lot of

readings they ought to know it would be above this number.
DR. ROSENBAUM: That's right. If you take a lot of

readings and they were all above the number, you would have to

ALDERSON REPORTING COMPANY, |
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worry. That's right.

DR. LICHTMAN: Right. I think it can be literally
carried cut by measurements that one can determine for a given
year, even, that the annual average won't exceed 2 picocuries
per meter squared. But the essence of the standard, in my
view, is the full language -- the reasonable expectaticn that
for at least a thousand vears that will prevail. And there is
no way vou can decide that aspect of it by making a series
of measurements.

There is some novelty to this requirement. We'll all
have to work hard to develop ways to implement it.

The reascn we picked a thousand vears, rather than
scme other number, is because it seemed the longest doable
practical time for this program. I emphasize that. This is a
'

remedial action program; it's not a start-from-scratch program.

o]
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The second =-- the following tw

tn

or protection. Tha first requirement protects releases to
the air of radicactivity. We have no need to address gamma
radiation releases, we think, because we believe that imple-
menting these three standards will, in almost every way we
can think of implementing them, also screen out “he gamma
radiation.

The remaining hazards to be addressed are 'water
protection for radiological and non-radiological contamination.

The standards which vou have available %o ycu now through

ALDERSON REPORTING COMPANY, INC,
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that package that we sent, I didn't want to write down all

the numbers nere, but they specify that for that same period
there should be a reasonable expectaticn that releases to
groundwater will not either cause the concentration in ground-
water of certain specified substances to exceed specified
levels; or, if thev are already exceeding those levels, that
the concentraticns not increase because of releases from the

tailings.

(5 ]

So these are conditicns that apply to releases ©
tailings after they are disposed of. They do not try to
rectify the past. But it says what ccnditions should be
satisfied after one disposes of the tailings.

Similarly, releases of toxic substances or radic-
activity to surface water should not degrade the surface water
as the conditicn.

Now we recognized, in develcping these standards,
that we have a wide variety =-- the next slide, please =--

(Slide.)

-=- that this is a remedial program for existing
conditions which occur under a wide variety of circumstances in

erent quantities of tailings,

'
h

different climates ancd di
tailings of somewhat different c¢oncentrations, in different
water environments and so forth. And that if we are going to

write what we believe are strict standards that are

D
(§
®
"
W0
fu
"
S

to protect health, that there has to be some flexibilicy
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applied to them as well for those exceptional cases

the standards would be unreasocnable.

81

for which l

We have identified some exceptional circumstances

and given criteria under which the standards need nct be net. |

Among those are reguirements where meeting the re..irements of Q

the standards would endanger public health or

as one, in deciding whether to move a uranium

order to meet the standard, if that should be

tn

one should also consider the safety hazard o

-

material, which might be a factor that would

another decision. OQr, in scme instances the

precarious in their present locaticn, and it
get equipment in,

might decide ther not to move them for that

1

Another resason would be that

protection itself would be better served in
open land --
levels over a large

scarce and takes many hundreds of years,

or if there micht be some very scarce

rare creatures, one should have the =
that

cleaning that material.

lead you to make

i1s éi

safety == such

o

ailings pile in
required anywhere,

moving the

tailings are very

'

O

ficult ¢

anéd the workers might be endangered, and one
r2ason.

if environmental

say if tailings were spread in not very nhigh

amount of 4desert scil where vegetation 1s

lexibility of deciding

environmental protecticn would be better served by nct

Thirdly, if the costs of cleaning buildings shculd

be unreasonably high in some instances -- unreasonably hil

-
el

o
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1 ; considering the context in which we made these judgments as to
2 | what would be unreasonably high, and compared to the benefit.
i
3 So, for example, iZ one had a house in which the
A
4 j indoor radiation levels were slightly exceeding the standards =--
3 5} and I emphasize it must be "slightly" =-- and the costs would
5 5 be very high to remove whatever remaining material there was, Or
5
3 7 even to find it perhaps that was causing the excess, one night
3
z 8 justify not doing it.
)
- 9 In any case, these actions should be documented.
Z
g 10 DOE =-=- the next slide, olease.
3 1 (Slide.)
2
3 12 DOE in identifying these aexceptions should chocose~and
= 13 perform remedial actions that ccme as close to meeting the
=
3 14 standards as is reasonable under the excepticnal circumstances.
s
§ 15 ‘ They should notify the private cwners and occupants of
z _
z 16 affected properties, and ask them for comments if they have any;
A
5 17 and they should notify EPA when they take exceptiocnal remedial
=
o 18 7 action so that we can track our cwn standards, and their
S 19 : : ;
i . practicality, and learn from the experience.
20 Yext slide, please.
|
21 (Slide.)
:
2 T wouléd like to very briefly discuss the standard
|
23 ‘ for active mills. I guess we'wve really done that. We need
2‘,; cleanup standards and disposal standards certainly for tailings
25 at active mills; but there is an additicdaal element to be

ALDERSON REPORTING COMPANY. INC.
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addressed, which is the appropriate limits, if any, on effects
and emissions from tailings piles during the operational pericd
of the mill. That is something that we will want to locok at
carefully, and it is a difficult technical problem, as you know.

CHAIRMAN AHEARNE: Do you expect to have any signifi-
cant differences in the standards you are going to propose for
the active sites versus those that you are here mentioning for
the inactive sites?

DR. LICHTMAN: Well, as David indicated, we are
trying not to have expectations. We want to lock at th f
preblem from the beginning.

CHAIRMAN AHEARNE: Well, except that vou here have ...

DR. ROSENBAUM: Certainly a lot of the work, the scien;
tific work that we have done on these will carry over to the
others. But standards are not mace in a vacuum; they are
made depending on the actual circumstances and the ability to
carry them out, and the cost to carry them out.

CHAIRMAN AHEARNE: AaAnd I gather == did I interpret
correctly the point you had made abcut the legislative history
of the Mil. lailings Act led vou to a certain set of
assumptions cn how to approach the inactive that may not

correspond and track?

L]
[oh
O
|
it
w
v
9
z,
4
o

DR. ROSENBAUM: Ncot necessarily.

3 e - - 3 e
they were very similar, sut

certainly wouldn't be surprising i

SRR
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it's not -- we just have to locok
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My staff has looked briefly at the proposals that will be
shortly before you, I guess, for active sites. We don't, at
the moment, have any disagreement with th=m, if that's any
help.

DR. LICHTMAN: I would like to point out that the
schedule for proposing the standards of September 1381 allows
us to take advantage of the comments we receive on the inactive

site package and benefit from that in approaching the active

That is all I had to say.
CHAIRMAN AHEARNE: Vig?
(No response.)

CEAIRMAN AHEARNE: Joe?

COMMISSIONER HENDRIE: guestions. I am very

pleased with the discussion. t0 see we are charging
ahead. Keep going.

CHAIRMAN AHEARNE: Thank you,

DR. ROSENBAUM: Thank you.

CHAIRMAN AHEARNE: David, before

:
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would you just say a few words about high=-
status?

DR. ROSENBAUM:
still here? Yer,

This is Daniel

and he has got a couple ©
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two slides, so it will be very brief. And it has the informa-
tion I think you wanted.

(Slide.)

MR. EGAN: Okay, what I am just going to do, rather
than get intc any details of the action we are currently
developing, is just to give you an overview of what it
contains structurally and indicate where we are in our own
internal process.

I apologize first of all for the title, it I haven't
figured out any way to make it any shorter vet. As David
indicated before, we had two authorities to work with in this
are.. One is tc promulgate generally apnlicable standards like
the mill tailings standards. The other is to propose better
radiation guidance like the occupatiocnal guidance. This
package has both types of proposals in it. It also covers
both management disposal, and it considers spent fue! high-

level waste, both as we tvpically used to think of it as

reprocessed waste, and also spent fuel, if it is to be disposed

cf. The standards also apply to transuranic waste abcve
100 nanocuries per gram.

The two parts of the environmental standards wou'd
be Subpart A and 3. Subpart A woulé apply to waste managament
operations and storage of these wastes. 40 CFR 190, which

are our uranium fuel cycle standards, specifically exclude

operations at waste disposal sites from consideration in that

ALDERSON REPORTING CCMPANY. INC.
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regulation. It is also unclear as to what types of storage are
addressed by 40 CFR 190.

what this action will do *7ill just explicitly extend
the same dose limitations that are in 40 CFR 190 to these other
processes as well. It would include operations up to the
implacement of waste in their repository, and monitering a
repository before it is finally sealed, and backfilled, and
walked away from in the sense of being easily able to get Pback
at the waste that is placed in the repository.

Subpart B, which is the standards for disposal, are
then of course much different than standards we've developed
before in 40 CFR 190, or in Part A of this standard. We are
here discussing limits on projected releases cver a 10,000-vear
period. Similarly to the mill tailings, you are talking about
scmething that can only be implemented on the design basis
and throvgh analvtical models. And perhaps unlike the mill
tailings, in this case you have nc recourse at all tn

measurement,.

0

"

‘-4
‘ -
<

oy
O

With the mill tailings, you could theoreti

ot
O
wn
w
1]
™
'

out to a pile which vou have stabilized and measure
the standard was initially met. You don't have the same

situation with these standards. The entire process will have

3

'

1Q verl

to depend upcn the analytical exercise, ai ving

.

repository design projecticns.

And of course the other part of the regquirements for

ALDERSON REPORTING COMPANY, INC.
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disposal which we propose to include as an appendix to the
CFR language, the Federal Radiation Guidance containing general
principles that should be followed for dispcsal sy .ems.

This part of the action would be promulgated somewhat
differently, as David explained earlizar, when we finally make
the action final, in that the Federal Radiation Guidance of
course would be recommended to the President for issuance as
guidance. The Administrator cannot issue it directly by
himself; whereas the standards Subpart A and 3, say, wou.d
in fact be issued directly by the Administrator.

DR. ROSENBAUM: Let me say one word about that.

This complication arcse very late in the process when our
lawvers, just a month or so ago, decided that we couldn't issue
the whole thing as a standard. We had to separate out part of
this and issue it as guidance.

CEAIRMAN AHEARNE: Lawyers are like that.

MR, EGAN: I guess I would pause for any questions
here. My next slide will only cover the process that we are
involved in, and has no substantive details of the standards,
per se. So if there is anything you weculd love to cet at
here =-

CHAIRMAN AHEARNE: Have you, on the seven general
principles, cculd you say a few words on what approximately
these are?

MR. EGCAN: Sure. There are a couple of them that
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are fairly straightforward, and probably would be motherhood

statements, if vou will. Some of them can be quite contro-
versial.

The simplest one is that releases from a dispcsal
system should be reduced as low as is reascnably achievable.

I don't expect there to be much quarrel with that.

Another cne that is somewhat related but again dif-
ferent, is that the disposal system should use multiple
barriers to isolate the waste; and that each of these barriers
should be designed to orovide substantial protecticn, even if
the other barriers don't work the way they're suppcsed to.
This gets to the gquestion of whether systems analysis on a
whole system is necessarilv reliable over this period of time.
It is a definitely a conservative principle. 1In other words,
you are saying that even if you have a gocd site, and say a
goocd waste form, vou shouldn't use a terrible canister. You
shouldn't take that easy step.

Another cne would be that we belisve that active

=
’l
fu

institutional controls to »rotect the disposal svstem sheo
not be relied upcen for more than 100 years. YNow that parti-

cular criteria, if you will, was one of those we had propcsed
as a general radiocactive waste criteria back in late
fact, it arose from scme of the workshops we have had in that

program before we actually even proposed

(9]
o
|
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1
r
,)
(!
1
3 |
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tle have modified that %o accentuate the word "active." A lot
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of people criticize us, I think fairly, that knowledge, per

se, can be considered institutional control and can survive

for a long period of time. What we are specifically saying is

tha idea of guards and fences that will forbid people ZIrom

going on that site don't last forever, and you shouldn't rely
on them to .ast forever.

Related to that =-- and I go back to that one point
that the 100 vears we measure from after .he waste has Deen
disposed of. 1It's an introductiocon to the next one which says
that we believe waste should be disposed of promptly once
you've got a system that will do it. We do nct believe, at this
point, that it is appropriate to essentially enter into what
amounts to non-ending storage that has toc be continually |

monitored. There have been scme propesals that in fact waste

'O

ut

should not be disposed of at all; that in fact you should

shem in a muscleum or scme cther such mechanism where man

-~

nédlessly

-

o

would commit future generations to watch them either

.

or until they eventually decayed tc be innocucus, which would

i

be a tremendouslv long time for these materials. That i
principle number four.

Another principle is that you should locate a site
away from potential areas of resources -- both resources wnich
are obvious that we now consider to be rescurces; but alsc

away from areas where there are unigue concentrations of

materials that mav be a resource in the future, even i hey

ALDERSON REPORTING COMPANY, INC.
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1 ! not now. We don't presume that we can predict that we Xnow
2| what is going to be a resource hundreds of years £rom now.
3 DR. ROSENBAUM: Let me make a comment on that. The
I
4 question always comes out. That reguirement is not intended
3 S| to, per se, exclude salt.domes, or salt deposits, even though
§ 6 salt is indeed in some sense a resource. [t would be possible,
=
% 7‘ perhaps =-- obviously each site has to Dbe looked at in
3 |
H 8 particular to see if it satisfies the requirements == but it
< \
" 9 would be pbssible, certainly, that a salt dome might satisfy,
z
% 10| or a salt deposit might satisfy the requirements Zor the
z
2 1i | repository.
E
: 12 MR. EGAN: Yes. It is clear that salt deposits don't
3 l
= 13 have a problem. There are mavbe certain categories of salc
=
g 14 domes that might be ruled out just because they are very cften
2
£ 15| usea for their storage capacity. Salt domes are very frequently!
z 16 | used tc store natural gas, an easvy place to store thiays. We
7
R |
5 17 agree that certainly our standard criteria would not cate-
=
- 18 gorically rule out anything; but it would require that that
e | | |
2 19 | orinciple be considered in your licensing of a repository.
= .
20 | Another principle is 3just that you should record,
2] % and mark, and ctherwise warn the future abcut the repcsitory
22 as well as you possibly can. What we call "markers and
23 records." When we started this, there were scme pecple that
24 j were advocating that perhaps the safes’. thing to do with th
5 repository was to hide it so that nobedy cculd ever find-it.
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We talked to some archeologists, and chey said:
People are pretty clever about finding things. Somebody who
is locking would find some anomaly, maybe not knowing what it
was. So the idea of hiding the waste so that nobody could find
it wouldn't make any sense. And having agreed that you should
tell people, you should tell them well.

The lasc‘one, and the one that usually requires more
explanation than the others, is that we feel the waste should
be disposed of what we call "recoverably." We picked that
word to avoid the word "retrievability," which has been used
in a much different context. We mean that you can recover
the waste. We don't mean that you leave a repository open,
for example, so that people could walk in and monitor the
progress or the status of the waste in the repository. We
mean that you dispose of it in such a way that it is feasible
to unearth it, or to recover it, if vou will, some unspecified
time in the future if scmebcdy discovers that we did it wrong,
that we should not have ever put it there.

“ined repositories, as we typically think of them,
don't really have a problem of that particular tyre of general
orinciple, but there are disposal methods that have been
proposed <hat in fact once you implement them, the baby scream
is gone with the bath water The rock melting concept is cne
I don't even like to talk about. There was an idea tha

could put it in little waste canisters that would get sc w0t

ALDERSON REPORTING COMPANY, INC.
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they would melt their wiy to some depth, and therefore be
isolated. Once you do that, you can't undo it. There ar: %
other examples of that type of disposal.

DR. ROSENBAUM: That was something I mentioned to the
Commission in my first week on the job when I came to talk
about another problem. I think it has to do with the limits
of predictability.

It is certainly true that a lot of ¢

oy

ings we believe
in good faith now are going to turn out to be wrong. It
seems to me to be good sense to be able to undo your mistakes:;
to, if you make a mistake, to at least be able to go back and
fix it. I don't mean that it should be easy to retrieve it,
but just that it should be possible if somebody, for some
reason we now can't understand, finds out that we've made some
terrible mistake. So that's the idea behind that.

MR. EGAN: And having capped it at seven, I think

ht.

ar . :
it's all ri

"l

1y

COMMISSIONER HENDRIE: or how long?

MR. EGAN: We have been asked that guestion a lot,
and we really don't specify. The principle savs vou shoulé be
able to cover most of the waste. What we are arguing of ccurse
1s not trhat say 3 repository and some waste leeches, obviocusly
some atoms could get away from vou and vou cculdn't get them

; ! & 3 k& 3 5 g3
at 1f it coula O cone tiie Tirst

back. But it almost savs

o
b |

100 yvears, you would probablv be --

ALDIZRSCN REPORTING COMPANY, INC.
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ROSENBAUM: Well, there's one thing that we're

almost certainly not wrong about, and that is the half-lives

of the isotopes.

in the first 500 vears, after that it is difficult. They

would have degraded to the point where it's difficult to imagine
that your mistakes would be catastrophic.

what number it would be, but that would be one thing I dc want

tc say is fairly certain, the hel-lives of isotcpes.

COMMISSIONER HENDRIE: Does that apply to canister

design which is guaranteed say for 1000 years?

MK.

CR.

MR.

EGAN: No. It doesn’'t apply to me, anyway.

EGAN: It applies, the canister in the waste

form -~ you knoew, if the canister may fail and the waste form

may be subject to groundwater, and there may be scme leeching,
it doesn't mean, you know, that I'm assuming it's al
to disappear very rapidly or quickly. If the waste form leeches)

most of it will stay in the general area of the regository, an

only a small

DR.

came out of the canisters and was sitting there, you might not

pe able to ge

"

ocut after fur

3

a very bright

<,

calling it, ¢

.V »
re]

Qing

fractiocn of it will actually be washed away.

ROSENBAUM: I understané your point, even if it

t it back in any reasonable way. It may turn

ther thought and in the hearings that that's not

idea, this retrievability, or whatever we're

ecoverabili:zy. In that case, we'll drop it.

ALDERSON REPORTING COMPANY, INC.
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It seemed to me to be prudent, I think is the right
word, to try to do chat if it makes sense. If it doesn't,
wa'll take it out. I think there is ample time in the hearings
and everything to explore the issue of whether that ::.es
sense as a requirement.

COMMISSIONER HENDRIE: I guess I am more concernec
about the level of proof that one would be required toc present

and establish in a litigation on this point than I am about

the general reguirement. As an engineering principle, you know,

I am willing to say that if you vitrofy in reasonable ways as
the best evidence at hand indicates, and put it in canisters
and cverpacks, as best-technigue indicates, and keep the unit

loadings low so the temperatures are not very high, and you

stick it in a hole in the ground, why I have ultimate confidence|

(8}
.A
or

that if you are willing to srend enough money on it and 4

carefully and so on, why vou can go down and mine out, you may

end up with a great volume of material, some of which 1s highly

radicactive and a great mass which is trace radicactive, and

3
=]
3
O
r
w
o
'
1Y
’l
!
U

now what are you going to do with that? So
a great idea to mine it, but the ability to mine 1t, I have
confidence.

your confidence, even, and

Now you say: Good. Take

evidence, and stand up in litigation and prove it in order to

meet a regulation con waste disposal. I'm not so sure how

ALDERSON REPORTING COMPANY, INC.
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about that.

DR. ROSENBAUM: Well, let me say two things.

OCne, all the proof in this case is going to have to
be done largely by models and by technical projecticns, which
probably mean computer models or some sophisticaticn into the
future. So any kind of procf you are presented with is going
to be of a nature and therefore complicated to understand
how much you can believe it.

The other thing I would say is that one good reason
to drep a requirement is that it is not implementable. And if
it turns out that that's the sort of requirement that the
Commission wouldn't find possible to implement and cculda't in
any satisfactory way decide whether to implement it or not,
that would be a reason not to do it.

COMMISSIONER HENDRIE: It is likely to go the other

]

1

way, because there are certainly parties who are

3

y the

td.

ctive

fu

field who have an interest in preventing the implemeontation ~.£

m

long-term high-level waste disposal. Now if they can ce: a
standard established which you then can't meet in some
appropriata level of proef in a hearing, bv George, thev've
got it uade.

-~

So you are going to have at least some elements of
the multi-party scene who will be attempting to induce

unmeetaple standards. I have some concern.

CHAIRMAN AHEARNE: 3Sut I trust it isn't us.

ALDERSON REPORTING COMPANY. INC.
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testimony among other people £rom the Commission == that we

]

weuld have people speaking to the issue of whether the standards

#ill be implementable or be able to be done.

COMMISSIONER HENDPTE: You will have pecple coming

in and saying you have to implement something like this, and

whether it is implementable or not is just tough luck.

can't implement it, the whole system is bowed.

DR. ROSENBAUM: Well, that certainly is

TE
- -

not Qour

you

attitude. But I must say, in all fairness, that this wasn't

developed by any conspiracy of people ==

COMMISSIONER EENDRIE: No, I den't think it was.

DR. ROSENBAUM: == with a particular

actually was developed by me.

CCMMISSIONER HENDRIE: I kncw what you mean,

angd if

T e
- -

-

you and I were the conly guilty parties, why I wouldn't have a

¢
-

problem. And I am sympathetic tc the general propesiticn

to the extent you can provide a fall-back in case ycu make a

mistake, or find later on vour knoweldge gets better and you
say: Gee, I should have bored them horizentally instead of
vertically, or squared instead of round, or what have you,
or in the salt instead of granite, whatever, if you can
retrieve it, why that is fine.

But what I think would be unfortunate wculd be in
the interests of trving to provide that xind of flexibility

ALDERSON REFORTING COMPANY, |
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and resilience in the system, one began to build in sets of
requirements which become available to other parties then to
use as, in effect, insurmountable barriers. That is one of
the great difficulties in trying toc move forward in this field.
DR. ROSENBAUM: I think that is a good pcint, and
we will certainly consider that. I don't think that that will
affect what we will propcse =-- which has already been turned
over to David Hawkins =-- but it is certainly scmething we will
consider sericusly in the hearings when we go towards a final.
CHAIRMAN AHEARNE: Why don'~ you now speak to this
chart ycu have.

MR. EGAN: David asked me to put together a chart

2]

+hat is in substance an cutline of ocur own internal raview
process, which I've done here. I want to emphasize that thi

is not a schedule. It is not really guite cricket to add up

on the right and say that it will

u

those little time period
come out as a borne child at the enéd of that pericd, because
there are review processes, and David's own review process,
that are in little bullets on this chart.

Wwhat we have just recently completed, the agency has
a procedure that is set forth in its implementation o
Executive Order 12044. One of the initial steps is an inter-
agency, intra-agency work group composed of representatives of

all the various offices within the agency that simply help us

r

,
I
w

develop the standard and provide us with comments. And on

ALDERSON REPORTING COMPANY, INC.
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issue, as you might guess, we get a lot of feedback, and a lot
of discussion with offices that normally don't interact with
us terribly heavily.

We just recently completed that process, and we are
now getting ready to put the formal package together to send it
to David and up to Mr. Hawkins for his consideration. And if |
he is reasonably happy with it, he will then start the next
part of the process, which is the EPA Steering Committee review,
which is a bocard with senior representatives from each assistant
administrator's office that acts effectively as a super work |
group. They essentially get tcgether to meet and discuss the i
standards, issue any action it:ms that they feel should be
changed in the package, and send it back to us to go Iurther
in the process.

Obviously at ar stage in this process, thers are
lots of opportunities for endless iterations. We thin< now
that is probably less likely because of the length of the work
review itself.

Once the steering committee is finished with it,
it then goces, acain after Mr. Hawkins' approval, intc what wa
call our "red border review," which is nct a meeting, per se,
but where each individual assistant administrator has to concur
or nonconcur with the action.

Once that is completed, it goes for signature to

the Adm.nistrator. The two time periods indicated, and which

ALDERSON REPORTING COMPANY, INC.
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we have discussions with our planning and management shop, the
ones on the left are the book numbers for the way the procedure
is supposed to work, which typically is v.aat you mizht

achieve with minor regulations.

We both guessed that at least a factor I two would
be needed for this particular regulation, and I think the
possibility for iterations between those staffs may increase
that by some specified factor.

Once the Administraccr nas approved it and the
standards and guidance are proposed in the Register, we will |
then of course start our public cormment and hearing phase.

Now we plan to schedule that initially for 180 days. In that
period of time, we will hold a number of hearings on this topic
as well as we will on the other actions we've talked about
today around the country.

riod will in

I suspect of course that the comment D

fact drag on quite a bit longer than that. A lot of issues
will probably come up from the hearings that people will want

to be vursued further.
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Also, in parallel with all

3
fu
b

Congressman Udall, we are alsc planning to establish
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indevendent technical review

standards bv our Science Advisory Board. It is similar in
concept, although ncot necessarily similar in organization, to
the Lewis Committee that reviewed the Reactor Safaty Study.
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That will be ongoing approximately in parallel with all of
this.

After we get done with all of that, of course, we
will be revising the package. We then go through the same
internal review process again =-- work group, steering committee,
red border -- and I'm sure we'll find that all the peopl
that were in the old work group have moved on, and we have
new pecple in the work group; that's the way these things
always work. Three months is probably what we might De able
to achieve, if we all love the standards after public comment,
which is not likely -- just because, if nothing else, the
complexity of the issue.

And then after all of this, we will promulgate Zinal
regulations. And of course, since we have a split package

here, this is a somewhat complicated route, because you're

talking part of the package through a different prccess,
through the White House approval, and the other part of the

package would come through the Administractor.
That is where we are.
CHAIRMAN AHEARNE: Good luck.
Joe?

COMMISSIONER HENDRIE: If some of these was:ce bills

DR. ROSENBAUM: We would be relieved of our duties.
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COMMISSIONER HE JRIE: We
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late, I guess.

CHAIRMAN AHEARNE: David, thank you very much, and
all of your pecple. I am just delighted to see these things
coming through, and I hope that we can both provide whatever
assistance is appropriate, and also continue to work with you.
I know we have been working fairly closely on this thing, and
I thank vou very much.

DR. ROSENBAUM: Yes, sir.

COMMISSIONER HENDRIE: Very good.

CHAIRMAN AHEARNE: The meeting is adjourned.

(Whereuoon, at 4:29 p.m., the meeting was

adjourned.)
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