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CHAIRMAN JENSCH: Please come to order., I believe
we made arrangerents for the presentation of evidence by
the Citizen’s Committee for the Protection of the Environment-- |
a new witness this morning, is that correct?

MR, BOGART: Mr. Chairman, we just received word
from the witness tbé@ he locked his key in the house and
has had trouble getting here, but he is on the way.

CHATIRMAN JENSCH: We will go forward with some
other matters then.

Whereupon,

J. S. MOORE,

J. D, MC ADGO, JR.,

J. J. GROB, JR.,

W. J. CAHILL, JR.,

DR. C. R. MC CULLOUGH,

DR. M. E. WRENN, and

DR. JAMES HALITSKY,
and

JAMES B. HENDERSON,

IRWIN SPICKLER,

GORDON BURLEY,

DANIEL MULLER, and

JOSEPH A. MURPHY

resumed the stand, and, having been previcusly duly sworn,

were examined and testified furtiher as follows:
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1 . CROSS EXAMINATION (Cont'd.)

2 DR. BUCK: We will go ahead with some of the questions

3 that-i had. I have some on page'114; I want to bypass

4 those. Let's go over to bage 1019.

5 I need to get back fo radioactiﬁity irn Chelsea

6 .wrhich:seems to have gotten beaten around. On lines 5 to 7,

7 the levels that would be éxpected at Chelsea Pumping Station

8 || was the question. Answer given by MNr, Caﬁill on levels
o || expected.

10 ff Perhéps I missed this in the testimony. I would

i f like to know under what conditions of flow were %hé calcu-
12 || lations.made? ’Both under the normal emission and accident

13 | emissions?

‘ 14 In bther words; was this done for a drought con-

15 || d ition when Chelsea woulé normally be operating, or was it

16 || done under normal river full conditions? Could you explain

17 lithat?

18 MR. CAHILL: Yes. This was done under drought

19 || conditions takeﬁ at the level of salinity in Chelsea of

20 | 1000 parts per miliion, whichcoincides with Commissioner

21 || Feldman's testimony thé%lthe limit for use of the ﬁater because
22 || of salinity at Chelsea would bé several hundred parts per

. 23 |} million.

24 This_condition of 1000 parts per million would

. 25 occur under drought-type conditions in the river.
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DR. BUCK: So, your speed of the river downflow
and the speed of the tide fiow were calculated on the river
lével conéitions at that point or under those conditions?
Is that correct?. |

MR. CAHILL: Yes, sir.

DR. BUCK: Thank you. Do you consider these to be
bésically the worst conditions that could occur?

| MR. CAHILL: These are the worst conditions that
could occur under -- excuse me. You mean the worst drought
conditions or;%he worst conditions of radioactivity release?

DR. ‘BUCK: I am talking about drought conditions.

MR. CARILL: Ail right. There could be more
severe drought conditions than this, although this is a
farily severe condition,v

The 1imit of the 1000 partes per million was taken
because we understand from Commiésioner Feldman's testimony
this is beyond the salinity level that they would pump watesy
for drinking ﬁater use.,

I would like to point out also that the concen-
trations I gave there for continuous release :were taken on
the basis of éischaréing at Indiam Point at 100 @ercent of
the 10 CFR, Part 20 limits, so this was an 111ﬁstrative
example of hoﬁ continuous discharge at Indian Point at the
1imit of 10 CFR 20 would, even under that circumstance,

result in very low levels of radioactivity concentration at

Chelsesn.
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of course; the expected discharge is far below --
at Indian Point -- the limits of 10 CFR 20, as was covered
in some other part of my testimony.

DR. BUCK: Thank you., Do you have a2 question?

DR. PIGFORD: Yes. |

Mr, Cahill, when you say a discharge at the llmit,
are you speaking of discharge from Indian Peint 3 or all three
p lants?

MR. CAHILL: The example I gave was for discharge
from Unit 3. |

| ADRW PIGFORD: Now, on the salinity, I don't under-

stand what the éalinity haé to do with the diffusion in
transport or the discharge of radioactive nuclides. Could
you explzin that?

MR. CAHILL: Tﬁe salinity at Chelsea -- or at
any point in the river between other points in the river --
is an indication of the dilution -- the mixing capability of

the river.

It also ié an indication of the relative drought
coméition° High salinity up the river or further imrusion
of sea water into the river occurs when there is drought flow
in the river. |

DR. ﬁIGFORD: “All right. Is this explained in
that reference == in that appendix in your Volume 1 by Mr. Kirk

and some other people?
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MR. CAHILL: I ém not sure. Yes, it is.

DR. PIGFORD: All right.

Now, one ;ther gquestion of clarification. In your
summary page 15 you talk about the discharge_frnm Unit 3
stating it would noé result in allowable limits for drinking
water beingesceeded at Chelsea and Poughkeepsie. Are you
reéferring there to potential normal and accidental releases?

MR. CAHILL: Thank you.

‘DR, BUCK: Over on page 1036, concerning the
statenents given about the 10 percent assumpt ion on the
methyl iodide content of the iodime in the cbntainment,

down on line 12, "We note specificaily that in a preponderant

~méjority of those cases the fraction which is present as

organic iodine is less than 4 percent of the total. Certainiy
in all cases in which the conditions simulate those of a
water reactor accident this is true." In the simulation of

the water reactor accident, what temperatures were simulated?

Were these done at rcom temperature or higher temperature?
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MR. MC ADOO: Of course there are a variety of

- experiments and observations included in this statement. There

may have been some at low temperature, but the conditions

which I would refer to as most accurately simulating the scci-

- dent are those in which the gases arve introduced at a high

temperature equivalent to that of at least partial melting of
the uranium oxide fuel.

DR. BUCK: They were above the ambient temperature
of the containment. Considerably above that.

MR, MC ADOO: A full simulation would include the

- release from the fuel matrix at a high temperature and then

perhaps a cooling down to temperatures comparable to those of
the containment during which some additional reactions might
taﬁe place.

DR, BUCK:’ I presume on the nextApaqe we talk about
the statement oxr the theory that methyl iodide for mation is a

reversible phencomenon.

Do you happen to know what dependence on temperature

~is as far as the formation and the breakdown of methyl iodide?

MR. MC ADOO: I have Mr. Fletcher here who is better
qualified to answexr that question.

MR. FLETCHER: I believe, Dr. Buck, the equilibrium

- would indicate a maximum methyl iodide concentration is

attained at approximately 700 degrees C. --

CHAIRMAN JENSCH: Would you speak more directly into
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MRO FLETCHER: The maximum methyl iodide concentra-
tion would be indicated at temperature of 700 degrees C, and
below that temperatﬁre the methyl iodide concentration is
lowered from equilibrium considerations.

In any case, the equilibrium would indicate the
methyl iodide concentration is very, very, very low in its
concentfation. On the order of much less than a.tenth of a
percent of the total iodides present.

DR. BUCK: Let me get back to this guestion again.
The methyl iodide would be formed at the higher temperatures.
You are assuming it's formed at the inter reactor, or close
to the reactor ét the time of the accident at relatively high
temperatures, the initial methyl iodide. Or do you say it gets
formed at any temperature?

MR. FLETCHER: WNo. The equilibria is considered
for a system consisting ¢f iodine, methyl iodide, methane.

It doesn’t relate to where or how it might be formed.

DR. BUCK: As the temperature decreases, is the
methyl iodide stable or more stable?

MR. FLETCHER: As temperature decreases, methyl
iodide is unstable.

DR. EUCK: So that as the combination enters the

containment and gets cooled down vou're saying there is a

breakdown, tendancy towards breakdown, of methyl iodide rather
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MR, FLETCHER:v That’s correct.

DR. BUCK: Thank you, Mr. Fletcher. Do vou have any
questions?

DR. PIGFORD: Yes. Supplement 1, pages -- section
13, pages 1 and 2, there is a response to a question from the
Commission concerning methyl iodide.

Quoting ocut of context they state, "Recently pub-
lished literature BNL level 229 indicates of the 16 percent
of totai radiociodine released Frowm uo, fuel heated to temper-
atures of 1,000 C., 1300 €. in a steam hydrogen atmosphere
may be in organic form."

On your answer I gather from the statement on page
3 that it is your position line 3 on page 3, that no more
than 5 percent of fhe iodine actually in the core will be
in the form of methyl iodide.

MR, TROSTEN: May we have the reference again?

DR. PIGFORD: Supplement 1, Section 13. I started
reading from about the fourth sentence of the gtaff question. .
Then I skipped‘to page 3 of that section and quoted from the
third line of vyour answer.

| Did you want me to repeat the qﬁestion?
MR. FLETCHER: Yes, if you will.
DR. PIGFORD: I=s that correct? Or did you want me

to explain what I'm asking?
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MR. FLETCHER: Would you please?

DR. PIGFCRD: Is it correct on line 3 page 3,
section 13, that you are saying that yvou expect that the
organic iodine fraction in the core itself is no more than
five percent? In the core itself?

MR. MC ADOC: May I answer that one, Dr. Pigford?

DR. PIGFORD: Certainly.

MR. MC ADOO: I believe as I read this page the
statement is that we will design so that the containment
system will be able to tclerate the formation of methyl iodide
up to a percentage corresponding to five percent of the
fisszion product iodine inventorxry. That does not mean that

the methyl iodide is formed in the core. That is just a

reference to the guantity present.
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MR. MC ADOO: Perhaps we have to go back to your or
ginal guestion again.
DR, PIGFORD: I'm trying to seek an upper limit

now to what you think the iodine in the core could be. Does

" this mean you think iodine in the core will have a methyl

iodide content of no greater than S percent of the total
iodine? !

MR, MC ADOO: You have said in the core. Do yod
mean that literally?

DR. PIGFORD: Yes, sir,

MR, MC ADOG: The answer would be no, not in the
core. In the containment, it would.

DR. PIGFORD: Does it mean in the core you think
it can have a fraction greéter than 5 percent?

MR. MC ADOO: No, sir. Less than that.

DR. PIGFORD: Let's try getting off to a good
start again because I'm really having trouble. My question
ig == and I really mean this literally - doAyou think the
iodine fraction in the core -~ that is, methyl icdide -- is
no greater than 5 percent?

MR. MC ADOO: That statement is true. We also
believe it is no greater than a fraction cf 1 percent.

DR, PIGFORD: Thank you. That does help.

Now what is the temperature for partial fuel

melting that you mentioned a moment ago in your answer to
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Dr. Buck's question?

MR, MC ADOO: The melting point of uranium oxide
is approximately 5,000 degrees Fahrenheit,

DR. ?IGFORD:  Could‘you>give that in Centigrade,
please, because your otﬁer answers in this section are in
Centigrade? I'm happy with an estimate.

MR. MC ADOO: I think it's around 80 to 100 degrees
Centigrade.

DR. PIGFORD: In the first part of the answer --

MR. MC AD0O: I'm sorry, may I correct that before
we go too much farther? 2700 would be a better answer.

DR. PIGFORD: In the first part of your answer to

the question, now referring more specifically to the part of the

question I quoted‘whiéh dealt with the Brcokhaven reference
that indicates that up to 16 percent of total radioides
released from UO2 fuel heated may be in the organic form, you
state thaﬁ the report indicates that up to 16 percent of the
tectal radioiodine reieased from UOZ_fuel heated to temperatures
to 1,000 Centigz;ade9 to 1300 Centigrade in a steamed hydrogen
atmosphere may be in orgaﬁic form, Mixes of the result of
this ewperiment to PW are loss of coclant and environment con-
ditions is unrealistic.

Would you please explain why that is unrealistic?

MR, FLETCHER: Dr, Pigford, I believe with respect

to this statement the temperature of the Brookhaven
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eb3 ! experiments were comparable to those which one might see for

2 the molten fuel‘itself;'

3 ' ' CHAIRMAN JENSCH: Will you speak a little louder?

A Thank you.

5 MR; FLETCHER: The ﬁrincipal differences that we

b sée in this experiment is the concentration of the iodine that

7 was evolved which is several orders of magnitude below that

3 which we woﬁlé e#pect for the hypothetical meltdown we are

9 considering for the reactor,

10 DR. PIGFORD: I thought you were saying that this

1} Brookhaven experiment gives greater concentrations than what

12 you are projecting, Mr. Fletcher.

§3 ' ’ MR. FLETCHER: That's correct. Concentrations of

14 methyl iodide. |

85 [ DR. PIGFORD: That'’s correct. Thank you.

3 I would like to knwo why it is unrealistic for

17 your conditions -« and I believe relevant to that specific

18 question you say the Brookhaven experiments are characteristic

19 of molten fuel. Did you not say that?

20 | MR. FLETCHER:. I believe that is correcf°

21 DR. PIGFORD: Yet héré éhey séy temperatures are

22 % IQOOOACentigfade and we learned from Mr. McAdoo that the

23 melting temperature of UO, is 27507

24 CHAIRMAN JENSCH: Was your answer 27007?

25 . MR. MC ADOO: Yes.

S—
et
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DR. PIGFORD: My question is: Please explain why
the Brookhaven experiments are characteristic of molten
fuel?
MR, FLETCHER: I made an error. I believe
the relation or the similarity between the two temperatures
is not the same as molten fuel. The different that I would
like to point cut between the Brookhaven experiment and what

we see for the reactor is the concentration of iodine -~

of iodine in the Brookhaven experiment .is very low.

DR. PIGFORD: So I gather it is not a matter of the
temperatures and steam water environment of that experiment
that makes it, in your opinion, inapplicable, but it is a
matter of the iodine concentrations in their experiment
versus yours.

MR. FLETCHER: That's correct. The relative iodine
inventory.

DR. PIGFORD: 1Is it because you used this kinetic
model on the formation rate of iodine which has in it a con-
centration effect that leads you to this conclusion?

MR. FLETCHER: Well, the existence of ~ I beg
your pardon. Would you please repeat that?

DR. PIGFORD: Is it because you used this kinetic
model on the formation rate of methyl iodide which has in it

a concentration term that leads you to this conclusion?
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I think that is a question which is bad because I
haven't defined what kinetic model I*m talking about., If you
can fake it at that point I would appreciate 1it.

MR, FLETCHER: *ell, of course the kinetics-~ OF
course the kinetics reactions are formations-~ The kinetics
for the formation of methyl iodide are not altogether under-
stoody, Dr. Pigford.

Dko PIGFORD: Then my question is: I gather that
you feel that the reasons that the'Brookhaven experiments are
unrealistic is that they have a different and higher concen-
tration of iocdine in their experiment, is that right?

MR. FLETCHER: No, sir. Lower.

DR. PIGFORD: Could you be specific? How much
lower?

MR. FLETCHER: On a comparative basis for the
reactor, we would be talking in termé of 10 to the minus 7
mels per liter:. whereas the Brookhaven experiments were at 10
to the minus 10 mols per liter.

DR. PIGFORD: Per liter of what?

MR. FLETCHER: Of vapor §r gas space.

DR. PIGFORD: Gas space in .the reactor?

MR. FLETCHER: Yes, sir.

DR; PIGFORD: Where is that located?

MR. FLETCHER: In the containment, sir.

DR. PIGFORD: Now I'm really lost., When I'm




15

16

37

is

19

20

21

22

23

24

25

1369
speaking of the feactor, I mean the reactor core. Did yéu
mezan the reactor coré gas space?

MR. FLETCHER: Nof I mean the containment gas
space, With respect-to the iodine concentration in the ccre,
it would be much higher, of course.

DR. PIGFORD: What would be much higher?

MR. FLETCHER: The iodine concentration.

DR. PIGFORD: 1In both Brookhaven conditions and
yours?

MR. FLETCHER: ©No, sir. Certainly in ours. In
the Brookhaven experiment, the iodine concentration in the
space =- the iodine in the gas issuing from the molten fuel

was 10 to the minus 10 mols per liter.
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DR. PiGFORD: Per liter of what?
MR. FLETCHER: Per liter of. gas
DR. PIGFORD: The last number you quoted, please,

mols per liter of gas, you said -- of iodime gas, is that

correct?

MR. FLETCHER: ©No, sir. That is a steam-air

 environment. The Brookhaven experiment was conducted where

iodine was evolved from the fuel into stezm and airvr. That

=10 4o1s per liter in that mixture., In

concentration was 10
the containment atmosphere of this plant for that amount of
iodine, 25 percent of the total core iodine released in the
containment would give you approximately lﬂf? mols per liter
in the containment, related back to the steam iodine mixture
issuing from the core, one would expect it to be much higher
of course.

DR. PIGFORD: You are how using in your analysis
25 percent of the total core iodine released in the containw
ment?

MR. MC ADOO: We actually assume that 50 percent

of the iocdine is evolved from the.fuell, The TID model, which

certain’ calculations are Izsed on, assumes 25 percent is then
available for leakage during the first two hours, so this
factor of two which is attributed to this is plate-out
enroute from the fuel to the containment. |

DR. PIGFORD: I want to get back to my question
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but is that factor applicable to this. system? -

MR. MC ADOO: To this systeam.

'DR. PIGFORD: Indian Point 3, Mr. McAdoo.

¥R, MC ADQO: I believe you will Ziad soume
calculations that are done in each way, Dr. Pigfbwd. W= have
assumed in czlculating the performance of the contalpment
spray system that removal by spray is competitive with this
plate-~out process.

And, therefore, we start wiﬁh 50 percent when we
make those calculations. 'Specifically, where we have related
auantities of fission praducts o the TID model, we use
literslly the TID assumptions that 25 percent ig available
for leakage.

This is merely to place it on a comparable basis
té 2 standard calculation which is generally used in the
field.

DR. PIGFORD: I think you told me once that that
is applicable. When you have a dry containment wherz you can
talk abtmt plate out, it sounds reasonable to use a factor of
two.

Whereas, here with your engineered safeguard

greater in your actual Indian Point design, isn't that
correct.

MR. MC ADOO: The total effect, imcluding condensation
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A and absorption by spray is much greater than the effect of

. 2 plate-out, if that = what you mean by that statement.
3 DR. PIGFORD: The other part of the statement: Is
' 4 the factor of two developed in the first place to be some

5 || estimate for a dry coantainment system?

6 | MR. MC ADOD: No, sir. I believe a factor of two

7 | is asscciated with platéwout and condensation. I wouldm®t

8 ||characterize it as being a2 dry systes in the literal sense,

9 || and the TID model is not specific as fto just what mechanism
10 || accounts for this factor of two.

11 But it attempts to relate calculational model to the
12 information availabie from a variety of experiments in which
13 it was generzlily observed that half}of the icdine released

14 under these condtions was generally rapidly condensed or

15 || plzted out in the walls of the system.

16 DR. PIGFORD: Yes, you are quite right. My worries
17 || aren’t really precise, When the factor of two arcse, was

18 it applicable to 2 comtalnment system vwhere there were no

19 sprays envisioned in the s&stem, Mr. Muller?

20 MR, MULLER: The answer is yes, but I would like to

21 ask Dr. Burley to elaborate on this, |

22 ¥R, BURLEY: Do you want.to go on with the plate-out
. 23 factor at the moment, Dr. Pigford?

24 DR. PIGFORD: If you are asking me, the answr is

. ?-_5 ‘no. But ¥ don’t want to take away from you the opportunity of
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elaborating on anything that has been saild if you wnt to.

MR. BURLEY: The TiD-14844 is ncot specific as to
the mechanism of plate-out. It does apply to the preseant
ceneration of boiling water in the pressurized water resctors,
however, And the depletion of the azirborne iodine is both a
surface condenzation plaﬁe;aut phencmznon and 2 depletion

due to the steam fiux which is presgent, initially carrying the

- fodipe to the surfaces and the combination of these iwo

mechanisms has been shown in many, many experiments to be
much greater than ~- shovs a depletion factcer much greater
than this factor of two.

DR. BUCK: VWhat do you mean by depletion of the
stean flux? | |

MR. BURLEY: Depletion of the birborne iodine by
steam carrying it ® the surfaces.

DR, BUCK: Is this znother method of plating out,l
in cther words?

MR. BURLEY: VYes.

DR. BUCK: A Method where steém is carried =-

' MR. BURLEY: Yes,

DR. PIGFORD: MNr. McAdoo, if I may return to my
earlier question, in the applicant°s mﬁalysis of these
accident conditions, do you assume that 50 percent of the
iodine in the core is released tc the containment space?

MR. MC ADC0O: Those calculations which have been
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i presented in chapter 12 and earlier in our testimony in this
. 2 || hearing were based on the iritial existence of 30 percemnt of
3 || the core iodine as a leakage source in the containment.
A DR. PIGFORD: Thank you.
5 I DR, BUCK: Are there some other experiments that are
¢ . closer simulations with actual conditions than the Brookbaven
7 | e xperiment.
8 || MR. BURLEY: Dr. Buck, may I answer it.
) DR. BUCK: Surely.
10 MR. BURLEY: Yecs, there are a large numbsr of
11 experiments which have atitempted to simulate, at least in
i.z part, the fomation of methyl i odide under post-accident
13 conditions. Most of these were carried out at d&k Ridge
‘ 14 by George Parker and for one of these hearings we prepared
15 a littie tabulation of most of the applicable experiments.
16 I can let you have a copy which I have which might be useful
17 for your information at least.
18 DR. BUCK: Thank you.
10 MR. BURLEY: There are something like a hundred or
20 so different experiments. |
21 |l DR. BUCK: I knew there were a lot of experiments.
22 I was trying to find out the ones that were closer to
‘ 23 simulation.
24 MR, BURLEY: Most of these show conversion per-
‘ 25 centagés of the available iodine of the range of a tenth
!
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of a percent to about 3 or 4 pezéent°

The Brockhaven experiment, we alsc consider to be

uanrealistic for two reasoms. One is the reasom Dr. Fletcher

- gave, that the iodine concentraéion is much lower than the
maximum which is envisioned if one has a TID type release
by about a factor of 3 =~ & thousand.

Tﬁe other one is that this small amount of iodine
is in the hot témperaﬁure zoné much longer there than 1%

wuld be in an actual post-accident enfironment.

As Dr. Fletcher also said, the conversion to
methyl iodide occurs much more effectively, much more rapidiy
at the high temperatures.

Dr. Buck. And conversion away from it is better
at lov temperatures? |

MR. BURLEY: That is right. There are s aumber
of other formation mechanisms. We have looked at all of
the possible formationmechanisms theoretically, and the
formation in the high temperature zone probadbly accounts
for & majoirty of the organic iodide produced but not fer

211 of it.
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CHAIRMAN JENSCH: Go ahead.

MR, BURLEY:' There is some conversion possible in
the containment but there is an equilibrium formation mechan-
ism.,

DR. BUCK: Now, we say there are other experiments
that are clcoser simulations. These are closer in concentration
are they, to the concentration levels?

MR. BURLEY: Closer concentrations, closer in actual
temperature conditions, closer in release mechanisms.,

DR. BUCK: What do we Xnow about the effect of
radiation on -~

MR. BURLEY: Theie is only one set of experiments
that I'm aware of which was carried éut at Battelle last year
which was reported in BMI-1829%, and for realistic ratios of
iodine and methane gas,'which were both introcduced into the
containment, the conversion fractions were on the order of
up to about one percent, usually less.

Thef did run one experiment where they had a‘390 to
1 ratio of iodine and with large radiation doses -- I will
have to refresh my memory --—

DR, BUCK: Over what periocd of time?

MR. BURLEY: All that is important here is the
total radiation dose.

DR. BUCK: All right.

MR. BURLEY: So, for a total radiation dose of 10
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to the 7th rads at a 10 to 1 mbl ratio of methane to iodine, .
the percegtlconverSion of iodine to methyl‘iodide was on the
order of about six percent.

DR. BUCK: There is a net effect going towards
methyl icdide, but smallet?

MR. BURLEY: That's correct. For the 490 to 1 wmol
rat16 of methane to iodine at 10 to the seventh rads, the
conversion was abdut 11 percent.

DR. BUCK: Thank you.

DR. PIGFORD: I don‘'t want to interrupe. WMr. McAdoo,
what is the effect of the operation of the flame recombiner on
the methyl iodide content?

MR. MC ADODO: We haven’t done experiments in which
we have introduced the methyl iodide into the flame recombiner.
However, one would expect the flame to decompose methyl iodide
into probably carbon dioxide, water vapor and elemental iodine.

DR. PIGFORD: So it appears that it might actually
lower the methyl iodine content?

MR. MC ADOO: Yes, sir.

DR. PIGFORD: Now on first glance that sounds incon-
ﬁétent with an earlier Statement'that high températures tend
to promoté the formation of methyl iédide,

MR; MC ADOO: In the presence of methane, iodine,
water vapor, the constituents which we hypothesized for this

equilibrium -~ theoretical equilibrium -- was referred to,




9

10

13

14

15

13

17

18

19

20

21 -

22

23

24

1378

there appears to be ‘a maximum in the equilibrium concentration
of methyl iddidé at, as Mr. Fletcher pointed out,'around 700
to 800 degfees é._

DR. PiGFORD: Yes. We know, of course, that there
is appreciable water vapor in the gases just leaviﬁg a flame,
énd that is taken into account when you answer that the flame
recombiner should decrease the methyl icodide content.

MR. MC ADOO: Yes. I believe the important factor
here would be the non existence of an organic such as methane

leaving the flame. Any methane present would tend to be

‘completely oxidized in the flame.

DR. PIGFORD: There are carbcn inhabited species
though in‘that environment in the flame, are.there not?

MR, MC ADOO: The fuel used in the flame is hydrogen
gas, so the oéeration of the recombiﬁer does'not introduce
organics.

DR. PIGFORD: So if there are carbon species, it
was already there in the environment; is that correct?

MR. MC ADOO: Yes.

DR. PIGFORD: Now, if the flame récombiner had some

effect upon methyl iodide, good or bad, does it make any

- difference in your dose calculations?

MR. MC ADOO: The premise again is =--
DR. PIGFORD: If the flame recombiner did have some

effect upon the methyl iodide, whether it increases it or
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decreases it, would it significantly change your dosze calcg—
lations?

MR. MC ADOO: Well, it migﬁt be helpful if I pointed
oﬁt that if, indeed, the recombiner operation is necessary,
gt would be oﬁ the order of one to two weeks after the acci-
éant. By thatAtime, essentially all of the eslewental iodine
which is available as a raw material for the synthesis of
mevhyl iodide, would be removed by the spray system.

In fact, that would occur well within the first day.
So tiaat fhe effect which one might look for in the operation
of thez recombiner would be one of decreasing the amount of

methyl iodide already in existénce. It would tend to decompose|

any methyl iodide present when the recombiner is operated.

We have not taken that into account in calculating the leakage

of methyl iodide from the containment.

The rate at which we process containment gas through
the recombiner is much éloWer than the rate at which we pass
it through the organic.iédine removal filters, so that any
removal effect would be minor compared to the filters.

DR. PIGFORD: So it sounds like_the answer i§ no,
if we say the recombinér doeén't-go into operation until this
extended length of time?

MR. MC ADOO: That's right.

DR. PIGFORD: You did describe earlier in this

"hearing that the recombiner could operate -- I forget now how
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you put it -- I think even while the spray system is running
or during an earlier stage of the hypothetical accident, did vyo
not?

MR. ﬁc AbOO: There is nothing in the containment
conditions which would prevent us from starting the recombiner
as early as say -- well, certainly as early as one'day after
the accident. |

DR. PIGFORD: Since we didn’t really ask vou if it
could, as I recall, this sort of indicates to me that you
think it might be a possibility that you would want tc run
it that socon.

MR. MC AD0OO: Ve wowid expect to operate the
recombiner only if it were necessary to do sc. And éhe
necessity would be indicated by samples of the containment
atmosphere having been analyzed for the presence of hydrogen.

Even if the hydrogen formation rate is as high as
theoretically possible, we would not expect these hydregen
concentrations to be -- to have reached a point where a
recombiner operation waé necessary, for the first two weeks
or so after the accident.

This is the basis for my statement that we would
not expect to operate the recémbiner aé early as one day.

| CHAIRMAN JENSCH: Excuse me. A gentleman has come
into the room. I wonder if this might be an appropriate time

to inquire -- is your witness for the Citizens Committee
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1 present now?

. 2 MR. BOCGART: Yes, Mr. Chairman.
3 ) - CHAIRMAN JENSCH: Are you ready to proceed?
4 MR. BOGART: Yes.
5 CHATIRMAN JENSCH: Before we proceed with a different
5 Il subject, we will take a recesé at this time. Let's recess,

7 to reconvene in this room at 10:35.
8 (Recess.)
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CHAIRMAN JENSCH: Please come to order.
Citizens' Committee, are yoﬁ ready to proceed?
MR. BOGART: We are.

CHAIRMAN JENSCH: Call your witness, please.

MR. BOGART: Dr. Beardsley, will you come forward

‘to the witness stand. .

CHAIRMAN JENSCH: Do you have some deocument you
would like to bring with yéu? We would like to have you
prepared toc téstifyc

Whereupon
ROBERT BEARDSLEY
was called as a witness on behalf of the Citizens® Committee
and, raving been first duly sworn, was examined and testified
as follows: |
DIRECT EXAMINATION

BY MR, BOGART:

Q Dr., Beardsley, for the record will you state your
name and address, please?

A Robert Beardsley, 242 Moﬁntaindale Road, Yonkers,
New York.

Q What is your preseht.affiliatioﬁ?

A I am professor of Biology and Director of the
Laboratory of Plant Orthogenesis.

Q Dpr. Beardsley, would you give a brief resume of

your education and experience and in what fields you believe
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you could qualify as an expert?

A Actually I received my doctorate in microbial-
genetics. I did my post-doctoral training in part at the
Uni§ersity of Michigan, radiation biology. I certainly don't
qualify there as a true eXpért in these days.

MR. CONNER: We can’t hear, I'm sorry.

CHAIRMAN JENSCH: I do urge the witness %o bring
the microphone close and speak directly to it.

It might save some difficultj if witnesses will
not attempt to classify themselves as to whether they con-
strue themselves to be an expsrt oOr ﬁoto T2ll us what you
have done and what your experience has been. I think we will
be in a position to draw an inference in that regafd.

Will you proceed?

THE WITNBSS; I also did post-doctoral work in
Paris on a Guggenheim Fellowship in 1966.

CHAIRMAN JENSCH: You can bring that closer to you
rather than you trying to lean into it,

BY MR. BOGART:

Q Did you have a chance to examine the papers, the
application and the summary of the applicant, Con Edison,
seeking to build a third nuclear powebplantg Indian Pecint 3?7

A Briefly.

Q Are you familiar with the operation of Indian Point

1 and the facts about Indian Point 2 now under construction?
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A Peripherally.

Q Afe you aware that in the application the appli-
cant, Con Ed, estimates the amount of radioactive materials
that the plant in normal operatiog will discharge into the
air and water?

A Yes,

Q What is your view as to the effects of low level
waste on the living environment?

MR. CONNER: If the Board please, the question is
objectionable in the form stated. I hate to have to object
at this poirt but the question has several assumptions in it.
I think implicitly the basis of my objection is the Commis-

sion's regulation in Part 20 governs what may be released

‘and that is the standard which has been established.

Therefore, it would be inappropriate for the
witness to argue one way or the other with the adequacies
of the Commission's regulation because that is the governing

standard.

CHAIRMAN JENSCH: I didn't understand the guestion
as directed to any question about accepting the premise of
the regulation. I think the question was will you give your
view as to the effects of those releases, assuming the standan
established in the Commission’s regulation --=

MR. CONNER: On that basis it would be irrelevant.

MR. TROSTEN: My, Chairman?

d
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CHAIRMAN JENSCH: Yes?
MR. TROSTEN: I believe that no proper foundation
has beaen laid for Dr. Beardsley to express his opinion con-

cerning the effects of low level waste since he has not pro-

CHAIRMAN JENSCH: Objection overruled.

The witness may answer. |

THE WITNESS: I have licst rack of the question
at this point. -

CHAIRMAN JENSCH: Will the Reporter read the
question?

(Whereupon, the Reporter read from the recoxrd

as requested.)

THE WITﬁESS: As a binlogist, as a micprobial-
geneticist, I am familiar with the current literature and I
feel we dop‘t know whét the effects of low level waste will be
inAthe biosphere.

BY MR. BOGART:

Q Dr. Beardsley, I believe you authored a paper

like to read you Chapter 4, conclusions from that report.
"The development and use ~="
MR. CCNNER: Can't we just have the document

offered in evidence rather than read the entire chapter of

the report?
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CHAIRMAN JENSCH: I think this is proper cross-
examination to lay the premise for the question,

Will the examination continue.

MR. BOGART: I have copiesd a ver? short --

CHAIRMAN JENSCH: That isn’t encumbent upon your
presentation, Will yéu proceed to state the premise for your
guestion?

MR, BOGART: I want to know whether Dr. Beardsley
still believezs what he set forth in this at this time.

CHAIRMAN JENSCH: ‘You may proceed.

BY MR. BOGART:

Q Part 4, conclusion.

"The development and use of nuclear
energy has been accompanied by an increasing aware-
ness of the biological damage induced by radiation.
Until recently it was generally assumed that exposure
to radiation below certain critical thresholds was
completely harmless in its effects on the human
organism.

“On the basis of this assumption the
problem of establishing radiation protective stan-
dards for society was reduced'to the problem of set-
ting maximum permissible limits of exposure that
were below the thresholds. Thus radiation protec=

tion was considered to be primarily a problem for
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scientists who are responsible for determining
threshold levels,

"It is now clear that,radiation control
is no longer primarily within the province of science,
Since ahy ekposure to radiation however small is
hazardoué the formation of radiation protection
standards requires that the risk of exposure be
weighed against the benefits society hopes to gain
by taking these risks.

"In 1959 John F. Kennedy, the Senator
from ﬁassachusetts expressed the crux of the matter
in the following words: ‘There is no amount of
radiation so small that it has no ill effects at-
all on anybody. There is actually no such thing
as a minimum permissible dose.’

! Perhaps we are talking about only a
very small number of individual tragedies. The
numbep of atomic age children with cancer. The new
victimé of leukemia. The damage to skin tissues

here and reproduction systems there. Perhaps these

are too small to measure with statistics. But they

nevertheless loom very large indeed in human and

moral terms.

"? Moreover there is still much we don't

know and tco often in the past we have minimized
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eb'fi these perils and shrugged aside these dangeré only
‘ 2 to find that our estimates were faulty and the real
3 dangers were worse than we knew.'"
’ 4 | Dr. Beardsley, doss that represent your opinion
5 today?
6 I A Yes,
ya Q At the March hearings of the Safety and Licensing
8 | Board, Dr. Lamont Cole, professor of ecology at Cornell,
9 | testified to the effect that he would feel much more com-
ic fortable if the allowable radiocactivity from nuclear power

ol plants routinely discharged into air and water were reduced

12 to zero.
13 Do you agree with that estimation?
. 14 || A Yes.
15 Q Iﬁ the files of the Atomic Energy Commission,
16 there is an applicatidh from the Sacramento Municipal
17 Utility District seeking permission to build a nuclear power
18 plant and specifications on this application state that no
19 radiation will be discharged into water. Do you think that that
20 | | is an improvement over the present practice of other nuclear
21 W power plants being allowed to discharge quantities-as'specie
22 || fied in 10 CFR 207
. 23 || HR,, CONNER: Objection to the question. It is
24 irrelevant to this case and it misstates the premise. There's
' ’ 28 no specification on the reactor one way or another that is

O
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not located on a body of water.

CHAIRMAN JENSCH: I think that the form of the
question perhaps includes language wuch as a specification and
indicates that possibly the Sacramento application is a neces-|
8ary prgmise for the question.

If I infer from this question being propounded
by a‘layman for a Committee which is not now represented by
a lawyer--

I understand you are not a lawyer --

MR. BOGART: No, I'm not.

CHATRMAN JENSCH: The net effect of the question
is: Would this witness in support of the last previous
answer reccmﬁend that there be no discharge of liquid ef-
fluents to bodies of water.

Ié that the net effect of the question?

MR. BOGART: Yes.

MR. TROSTEN: Mr. Chairman, I concur in the objec-
tion of the staff counsel to the question. It is irrelevant
to the issues in this proceeding.

CHAIRMAN JENSCH: Objection overruled.

The witness may answer,

THE WITNESS: In the context of the way in which
the Chairman rephrased the question, my answer is Yes.

BY MR. BOGART:

Q In other words, as I understand the technology
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exists to make it feasible to set the release limits of low
level radiocactivity waste at zero. Does this in your opinion
represent something that should be more generally applied
from the standpoint of possibly avoiding damage to the en-
vironment?

A - You are stating as a fact the teghnolggy makes
thig feasible at the moment. If'thié is true; and since
this is true, would I accept this conclusion? The answer
would be Yes, of course.

Q What I mean to say is that the only thing now that
let’s say permits.the discharge of Padioactive waste is the
economic factor. Dr.Cole testified that he believed that
in the operation of a nuclear power plant a light water
reactor, that the effect of the discharged radioactivity on
organisms wés’heightened because the radioactivity is dis-
charged into the condensor water cobling system which is at
a temperature elevated above the intake temperature of the

system,

Does your experience confirm the heightened effect |

of radioactive waste in the presence of higher degrees of

heat?
A Well, for two reasons, yes.
Q Could you explain what those are?
A That the mutogenetic effects on biological sYstems

of radiation are enhanced., Vital chemical processes that
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underlie the eventé that lead to the altered genetic blue-
print arvre heighgened at increased températures°

Secondly, the exprassion of the gene is tempera-
ture dependent. This is an old established fact that hasn't
been taken intc consideration unfortunately in considering
discharges cf waste to the environment,

Q Are you aware that the gaseous waste presumably
released in the largest concentrations from Indian Point 1,
2, and 3 will be krypton 857?

A I am aware of it.

Q Do you have any knowledge of the activity or in-
activity or the diffusion to the total radicactive budget
that krypton 85 will make?

A No.

Q Yegterday it was brought out that the Indian
Point 1 plant, a pressurized water reactor of I believe 173
megawatts, is allowed to release in the course of a year
a total into the air of 16 million curies of pradiocactivity,
still being within the maximum permissible concentrations
permitted by AEC regulation.

Ffom your knowledge of radiation biology, would
you consider that this amount of radiation released in the
Hudson River Valley, a radionuclide that is heavierlthan
thé air, would have any environmental effect?

MR. TROSTEN: I object to the question. It is

o
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irrelevant to the issues in this proceeding since it con-
stitutes an attack on the validity of 10 CFR 20 limits.

MR. CONNER: For the record it also is a hypothe-
tical question which doesn't have all the elements necessary
in the backgrouﬁdn Therefore, improper foundation., .

CHAIRMAN JENSCH: What additional elements do you
suggest be involved?

MR. CONNER: The question suggests that 16 million

curies are in fact released. This is contrary to the evi-

dence which exists. It does not take into account the average

over the year. It does not include the release to air and

water, among other things. It does not take account of the

faet that such a release would be tq air and water, f

MR. BOGART: It is not my understanding this had
anything to do with water. I understood it was a gaseous diss

charge.
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LRW 7 ! DR. PIGFORD: I have trouble too. I thought the
rms 1
. 2 1l 16 million curies was an airborne release allowed under the

3‘v tecﬁnical specifications. I don't understand the water effect.

‘ Al | MR, CONNER: Of cnufse, I am in effect protecting

5 | the record inr making an objection to the form of a hypothetical‘
6 queétion, and fhe framing that Ur.Bogart made -- effect on

7 i| the environmsﬁt -= and I think it should have been more specifié
8 1 adﬁit my objection is a technical one, but as I

9 |l construe my job I must try to protect the record;

10 - DR. PIGFORD: That is very belpful. I have a

i || question. I tﬁought the 16 millicn curies per year was an

12 allowable release to the gaseous atmosphere of the air under

13 || the technical'épecificationso

14 ﬁ don't understand your statement that it does not

15 |l include the water, or however you brought the water in.

16 | Could you explaim that, please?

17 MR, CONNER: I will endeavor to try to do it for

18 your benefit, but it has no relatiom to my objection. I

19 || want to make that very clear.

20 . Of course, the release rate, if they did release

21 § right up to part 20 limits, 1t would be 16 million curies. -

22 CHAIRMAN JENSCH: I understood Mr. Cehill said they
. 23 | nad the advantage of a heated stack and because of that they
24

had this greater release to Indian Point 1. X think the

question may reflect that this amount is going to be released.
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And I think to that extent the objection is well taken. And
2 this is perhaps a matter of phraseology, but as I understand
3 the auestion you are saying if Con Edison did release the
4 amount which is permitted by the Atomic Energy Commission to

5 be released under == as I understand the specifications

8 described by Hr.'Cahill == apd if they released 16 million

7 cuﬁigs of radioactivity averaged over a year. what would

8 be the effectién the environment, without contesting whether
you agree or disagree with the 16 million curies or without

10 regard to whether you agree or disagree with the regulation
i1 under which that was arranged.

12 ' MR. BOGART: Yes, I did want to imply the regulations|

13 say this much could be released and still with apparent

14 safety.
15 CHAIRMAN JENSCH: The objection iz sustained, but

16 I wonder if you would care to comsider the matier in light

17 | of the objections.

18 MR. BOGART: Instead of saying that all of the

19 allowable 16 ﬁiilion curies were released, let me say that

20 || 1 percent of this ama#nt is released.

21 Dr. Beardsley, would you care to make a statement

22 || ag to whether you feel that this amount of radiation consisting
largely of Krypton 85, heavier than air, would have an effect

24 || on the Hudson River Valley environment?

1l MR. TROSTEN: I object to the question for the same
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" réasons given a moment ago, Mr. Chairman.
CHAIRMAN JENSCH: I didn’t quite get your objection.
MR. TROSTEN: I object to the question because the
guestion asks for a response which iz irrelevant to the
issues in this Qrocee&ing and constitutes an attempt to
ask the wiﬁneéé_for his opinion as to whether the levels of
radioactivity pérmitted to be released by 10 CFR 20 are safe.
CHAIRMAN JENSCH: I wonder if the'reporter will read
the question.
(Whereup#n, the reporter read the record, &s
requested,f
CHAIRMAN JENSCH: The Board is having difficulty
with the faﬁm of your question. I don®t kmow if the records
vnecessarily establish the premise first of all that it is
largely Kryptoﬁ 85.
Insofar as the effect on the emnvironment is comcerned
the Board believes that is a proper inquiry that does not
i infringe upon the determination made by thé Atomic Energy
! Commission under Parﬁ 20, particularly for this reason: We

are considering Indian Point 3, but we have established through:

” the ccurse of our inquiries im this proceeding that you have

an interrelated coperation, and the effect of the == the

cperation of the Indian Point 3 unit may be affected in part
by the transactions at Indian Point 1. And I take it that

the question here deals with 16 million curies radioactivity
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of various constituents reléased from Indizn Point 1, or rather
the possibility exists that it might because it is permitied.
Now, Mr. Cahill said they don't expect to reach that level,
but upon the ascumption -- and this is where thé hypothetical
comes in ~- from the assumption of 16 millicn curies of
radicactivity are released, I understand the question is
limited to what is the effect cn the environment? To that
extent the Board believes the qﬁestion is proper.

The particular guestion, however, the objection is
sustained as to that.

MR. BOGART: I velieve Mr. Trosten used the word
Ysafe® in connection ﬁith the AEC standards. I don‘t think
the AEC standards in any place use the woré "safe.

o

CEAIRMAN JENSCH: Do you desire to propound
an additional question?

MR. BOGART: I wanted to make a correction of that

point. AEC staundards don't say 10 CFR 20 has any factor of

safety.
| CHAIRMAN JENSCH: Will you proceed?
BY MR. BOGART:
Q Dr. Bearﬁﬂey, to your knowledge, is there any-

thing in the literature on the effaects of Krypton 85 on the
environment?

A The environment or biosphere?

Q Biosphere?
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1 A Yes.

2 | Q Could you speak as you will about this at whatever
3 length you wish to?

4 A I am really not prepared t6 s?eak at length on this
5 at this point. I have nof ﬁéen concerned with airborne

6 || radiation for at least a number of months and under oath

7 I would bhave to leook at my books -- except to say as with

8 il all forms of ra&iation the effects are uniformly deleterious
S Il to biclogical systens.

10 | Q Deleterious in what respect?

11 A Deletericus in respeet of the effzcts of radiation
12 on celliular processgs and celiular structures.,

13 Q in the human organism what forms might these

14 || d eleterious effects take?

15 A I can't comment on that.
i6 MR, TROSTEN: T didn't kear the answer.
17, THE WITNESS: I can't comment on that without further

end 7 18 research.
19
20

21
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¥ BY MR. BOGART:

0 Dr. Beardsley, in the normal operation of a pressur-
ized water reactor such as the proposed unit #3, after the
reactor has been operating for a period of 180 days, are you
aware that there is a very large quotient of fission products
built up within the reactor?

A Yes,

0 The applicant has postulated a number of so-called

credible accidents that could happen. The document, WASH-740

issued by the Atomic Energy Commission, sometimes known as

the Brookhaven Report, March 1957, gave a description of an
accident that postulated the release of a considerable part
of stored fission products in the reactor.

If the Indian Point #3 unit would have several billio{
curies of fission products built up in the course of its
normal operation at the end of six months, and if ah accident
as rémote as that suggested in WASH-740, or if it takes place,
could you give some idea of the consequences -- let's assume
that just one-tenth of one percent of those billion curies

of the different radioisotopes were released into the environ-

- .ment at a point 24 miles north of the New York City boundary --

MR. CONNER: Objection.
CHAIRMAN JENSCH: He hasn’t finished the question
yet. If you let the question be finished, we will hear vour

objection.
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1 MR. CONNER: I'm sorry. I thought he was finished.
2 |l BY MR. BOGART: B |
3 0 Could you, under those hypothetical circumstances,
4 give some idea of the consequenceé and magnitude of what
5 would happen to the biosphere from the relsease of that amount
6 of waste fission products?
7 | CHAIRMAN JENSCH: Just a minute. The Staff would
8 like to interpose an objectién. |
9 MR. CONNER: I will make a formal objection. Wo
in || demonstrated relevance to this case.
14 CHAIRMAN JENSCH: Will you explain that? That there
12 is no demonstrated relevance if there is a large quantityv of
13 fission product released to the atmosphere having no relevance
‘ 14 to this proceeding involving safety?
i5 MR. CONNER: You're rephrasing the gentleman's
.16 question. I objected to his question.
17 CHAIRMAN JENSCH: Will the reporter read the
i8 question? ‘
19 (Record read.)
29 CHAIRMAN.JENSCH:' Tﬁé objection is overruled. The
2} witness may answer;
2é THE WITNESS: This'is a question that was examined --
‘ 93 this was examined in detail before the joint committee on
24 several occasions and led ultimately to the Price Anderson Bill
‘ 25 providing liability protection for the utilities. I mean the
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event you asked mé to comment on, a catastrophe of radiation

da@gge“fb'people, so much damage to people in the area at the

moment and to subsequent radiations and all forms of life in

the area, I think there has been previous testimony here on
liability protection on the Price Anderson Bill.
BY MR. BOGART:
Q Not in these hearings, no. Could you comment on
that?
A Well, originally there was a statement made, going

back to 1956, the President of the Power Reactor Development

Company declared:

“We would not build or operate a reactor which we
believed to be dangerous. Yet we must realize there is
a remote possibility of serious incidents or even
catastrcphe whiéh we cannot conceive. The lack of
catastrophe liability protection will seriously affect
the abiiity of private industry to finance its partici-
pation in the power demonstration reactor program.,"
Willard Libby, Commissioner of the AEC, was somewhat
more optimistic in the testimony he gave during the same
hearing., He stated:
"One must reiterate the probability of major reactor
failure, although apparently indeterminate the damage
can be small and the essential integrity of containment

structure can probably be ensured by conventional design
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LI and construction. Systems less than pggfggpﬂggggshillﬁ
O
‘ 2 highly desiral;)l;g‘?éx. RN et AT
3 {-wa T out of th;s arose the Price Anderson Bill which
"4 i provides under'public funds the liability insurance for a
5 || major catastrophe of the kind envisioned.
6 0 But in this populated an area, with 16 million people
7 living within 55 miles of Indian Point, would the amount
B . appropriated or set aside, the maximum amount, $500 million,
8 compensate for the degree of damage you think would be done?
id ’ A I have --
11| MR. TROSTEN: I object to that question.
i2 - CHAIRMAN JENSCH: The objection is Qustained, The %
13 questioﬂ we are waiting to hear answered is, What is the effect{
‘ i4 on the environment. I thought that was your original question.
15 MR.?BOGART: I will get on with that question. It
6 || was just sincé the public here is probably not familiar with
17 | the Price Anderson Act, I thought since Dr. Beardsley brought
18 it up, the implications of that Act might be brought out.
19 CHAiRMAN JENSCH: Go back to ﬁhe question, what is
20 the effect on the environment. 9
81 BY MR. BOGART:
22 F 0 There are about 19,000 people in Peekskill a mile
‘ 23 r and a half nofth of the reactor, and about the same number in
24 : Ossinning, four miles south of the reactor. In your opinion,

‘ 25 {I: the release of the amount of fission products that was
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mentioned, what effect would that have on the population of
these two communities?

A You're asking a specific question that requires in

- this case some specific calculations.

0 Would people be affected?

'A Clearly some people would be affected. There are
many factors you woulid have to take into consideration. Time
of day in whichvthis hypothetical incident cccurred, prevailing
winds, whether or not we are under a diversion at this time
of the year ~ -

0 In other words, there could be a release of this
degree of radioactivity and a good part of the valley would
escape unscathed?

A I would doubt it.

6] Thank you. I have one more question.
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BY MR. BOGART:

'

Lﬂ;&@&;@;ln;a:ﬁé@éz;uﬁNﬁcE@@%@Séfégﬁﬁfﬁ§fﬁﬁissued by the

Rochester Scientists® Committee -£67- Public.Information in

February 1969, E. Grant Pike, 2n engineer, made the following
statement: |

"On one hand, nuclear fuel may prove cleamer |
in use than fossil fuei. On the other hand,
current AEC regulations do not enforce this kind of
cleanliness, but rather allow the radiocactive
wastes of industry to build up in surface éaters,'
cceans and air; to 1eVe1$lmuch higher than those
previously brought about by fallout. For example,
New York State suvrface waters had up to 5 pCi/l of
Stroatium-90 as a result of fallout, but the per-
missible level from industrial wastes would be up
to 300 pCi/l, 60 times greater. The policy of the
U. S. Government in elimipnating fallout from atomic
wéapons‘tests was to bring environmental radio-
activity down, és close as practicable to natural
(background) levels. This suggests that Government
agencies other than the AEC should take charge of
implementing this policy with respect to peaceful
uses of atomic eﬁergye" |

Do you believe that the permitted level of 300

microcuries per iiter in surface water of New York State is
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MR. TROSTEN: MNr., Chairman, I object to this ques- |
tion. If Mr. Bogart is:referring to the permissible ievel of
radicactivity allowed tofbe re leased from the Indian Point 3
facility -- which is what I conceive his question to be —- it
is objectionable on the érounds that be is asking 2 witness
for a concluéion which is irrelevant to the issues in this
proceeding.

CﬁAIRMAN JENSCH: Would the reporter read that poxr-
tion of the g&astion after the long quote?

(Wﬁereupon, the reporter read as follows:

"Do you believe that the permitted»level of

360 miérocuries per liter in surface water of New
York State is a safe level for organisms?")

CHAIRMAN JENSCH: The Board is having difficulty
with the "3@6" computation. We don't krow whether it is
related to édme_--

Mﬁc BOGART: Strontium-30.

| CHAIRMAN JENSCH: Let me ask Appﬁ'caﬁﬂs coupsel if
he has comphfed it ouﬁo

Isgthis some figure within Part 20 or cutside Part
20? Do yod‘;now? |

MR, TROSTEN&j I am assuming Mr. Bogart was referring
to the Pﬂr# 20 level, ﬁrn Chairman.

CHAIRMAN JENSCH: Is 300 permitted by the Part 20
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level? I shouldn’t use the word "permitted"” but --

MR, TROSTEN: For Strontium-20, it is,
CHA XIRMAN JENSCH: 300 is the 1limit to which re-
leases could be made, is that correct, under Part 207
¥R, TROSTEN: 300 microcuries psr liter.
CHAIRMAN JENSCH: The objection is sustained.
Will you pfoceed?
MR, BOGART: In that event, I will just ask onre
more questien.
BY MR. BOGAET:
Q _Dr; Beardsley, have you heard of Dr. Teller's
opinion about the aanger of puclear reactors?
A Yes;
Q I would iike to see if you agree with Dr. Teller.
I am quoﬁinglfrom an a?ticie authored by Dr. Teller in the
"Journal of Potroleum Industry”, May 1963, page 506:
“Iin principlé, nuc lear reactors are dangerous.
They are mnot dangerous because they may blow up.
The explosion of a puclear teactér is not likely to
bz as viclent as an explcsion of a chemical plahtn
But a powerful nuclear remtor which has functioned
for saﬁe time has radiOactiviﬁy stored in it greatly
in excess of that released from a powerful nuclear
bomb. There is one difference, and this difference

makes the nuclear bomb look like a relatively safe
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instrument. In case of an atmospheric nuclear

explosion the radioactivity ascends into the
stratosphere. Relatively small amounts are de-
posited in the immediate neighborhood. The
active products will be widely distributed and
diluted to a practicalily harmiess level before
being éeturned to the ground.

A;gently seeping nuclear reactor can put its
radioactive poison under a stable inversion layew
and concentraté it onto a few bundred square miles
in 2 truly deadly fashion. This is why we wmust be
excesdingly careful in constructing nuclear reac-
tors. By being careful and also by good luck, we
have so far avoided all serious nuclear accidents.”
be says:

"I do not want to miss the occasion to empha-
size one point, to propose one change that should
be introduced 2and that I hope can be introd&ced°
In my mind, nuclear reactors do not belong on the
surface of the earth. Nuclear reactors belong under-

ground. They should be provided with sufficient and

. safe interlocks so that, even im case of an accident,

the radioactivity can be confived and wiil not be
widely disseminated. The fact that progress in this

direction can b made -~ and at pot very great
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izwd i expense -- has been demonstrated by the Swedes, vwho
‘ | 2 are farther along in this respect than we are."
3 Do you agree with Dr. Teller's conciusions on
a nuclear reactors beilng dangerous in principie?
5 MR, CONNER: dbjec%:iono The witness, by his own
6 statement, indicated he is not qualiified to render an expert
7 opinion in this area. |

END#9 8
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résgﬁllo ¥ CHAIRMAN JENSCH: Though the question has the
. 2 pozsibility of involving determinations based upon nuclear

2 technology which the Board feels is not adequately supported
‘ | 4 1l im the background information frow this witness, if the
5 gquestion is related to its effect on biology or the
6 environment, then it appears to be a proper foundation.
7 Thefe:appears to be a proper f@uﬁdation for a
8 .quéstion of this kind. But considering the form of this

¢ | question, the objection is suétained.

Y MR. BOGART: May I rephrase the guestion?

1 CHAIRMAN JENSCH: Yes.

12 || BY MR. BOGART:

13 Q Dr. Beardsley, do you agree that nuclear reactors

pose a severe risk of harm to the environment such as to
5 || warrant taking‘all possible safety measures to prevent any
16 routine discharge or any accidental discharge of waste to
17 11 the environmeé;t?

18 MR. CONNER: Same objection.

19 i MR. BOGART: I will withdraw the question.
20 CHAIRMAN JENSCH: Just a minute., Since an objection
21 has been interposed, we will make the ruling. The cobjection

22 is overruled.
. 23 Now, do you still want the question?

24 MR. BOGART: I was going to suggest we phrase it in

. 25 a different way, but if this is all right =-
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CHAIRMAN JENSCH: Will the witness answer the question,

p lease?
MR, SCINTO: May I have the gquestion read back. I

am not sure whether I have an objection to the fora.

CHAIRMAN JENSCH: Will the reporter read the question}

(Wheééupon, the.reporter read the record, as
reguested.,)

MR, SCINTO: HMr. Chairman, I have a2 difficulty im
the fact that this is a rephrased gquestion relating to a2
prior question in which ap article attributing to Dr. Teller
is quoted. If the question suggests that we are asking the
w itness whether he agrees with somethiﬁg purportedly
attributed to Dr. Teller -

CHAIRMAN JENSCH: The question deesn’t relate to
that at all.

| MR, SCINTO: Then I bhave no objectioams.

CHAIRMAN JENSCH: Will you answr, please?

THE WITNESS: Yes.

BY MR BOGART:

Q Dr. Beardsley, have you in the pést testified
Eefore\&ny body like this or any other governmental or quasi-
governmental body interested in the'proﬁlems of nuclear reactorq

A Not as a sword witness.
Q In wht capacity did vou testify?

A Apparently as an interrogator., Apparently, I guess,

?
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as an interested citizen.
Q What was the expression of your views and what was
the occasion on:which yoﬁ so‘testified?
MR. CONNER: If the Board please, I understood they
were foundatioh_questions; g0 I didn't object. But there
is no demonstf#ted relevance to this gentleman giving his
opinion in otner places énd in unsworn testimony.
CHA&RMAN JENSCH: 1 think that objection is well
taken. I think the question is what are his views now.
And although a qualification question ordinarily is given to
2 witness, whai is his training, experience and his experience
related not only to the field in which he has studied and in
which he has worked, but also whether he has had experience
before commissions and 80 forth in testifying -~ qualification
teétimony. I;don°t think.the views expressed at thbse
hearings are necessarily a part of that qualification. The
objection is sustained.
BY MR. BOGART:
Q Dr. Beardsley, from what you know, do you think,
s@eaking as é bio1ogist, that Indian Point 3 can be built
w i thout posiég an undue risk to the environment?
A Thié is the sort of question I don't'%hink that
in view of the == may I hear the first part of the question

again? I am not quite sure in what context I am asked td

answer this,
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CHAIRMAN JENSCH: Will the reporter please read
the question.

(Whereupon, the reporter read the record, as
requested.)

THE WITNESS: I can't answer the qustion, certainly
not as an expert witness, no.

As afbidiogist == this involves judgments that
have nothing to do with my being a biologist. I can'’t answer
this guestion as a biologist.

MR, BOGART: I have no further quéstionso

CHAIRMAN JENSCH: Cross examination?

MR, CONNER: If the Board please, I would 1ike to
make a formal motion to gtrike'ala of Dr. Beardsiey's
testimony on_the ground it was ot demonstirated as gualified
opinion testimony and is irrelevant to issues in this
proceeding.

CHAIRMAN JENSCH: I wonder if you would explaim your
o bjection. What parts do you think are not relevant? Will
you give us the specifics of the portions of the testimony to
whick you find irrelevance?

MR, CONWER: ALl I need say is that the Commission

Regulation in Part 20 would govern'discharges that were

made, and this gentleman’s testimony —=
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CHAIRMAN JENSCH: Is your micrcphone on? I can't
hear you too well.

MR, CONNER: 1It's on, and I will speak louder.

It's very simple. Our objection is that Dr.
Beardsley does Qot agreépwith the adequacy of the Commission's
regulations governing the release of material. To that
extent, his opinions are irrelevant to any issue before the:
Board.

Moreover, he has expressed his opinions in areas
in which, by his own statement, go beyond his qualifications
és a biologist.

CHATIRMAN JENSCH: The motion tc strike is denied.
Cross—examination by the applicant?

MR. TROSTEN: We have no cross~examination at this
time,but we would like to reserve the opportunity to cross-
examine Dr. Beardsley after the luncheon recess, Mr. Chairman.

CHAIRMAN JENSCH: Cross-examination by the Staff?

éROSS-EXAMINATION

BY MR. CONNER:
0 Dr. Beardsley, are you aware of the Commission

Regulation 10 CFR Part 20, Standards for Protection Against

Radiation?
F:N Yes, I an.
(0] And you are, of course, aware that under these

regulations, certain quantities, certain concentrations of
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1 radioactivity, may be discﬁarged to the ehvironment from
‘ 2 operations of sources generating by-products, especially

3 nuclear matexéi.al?
. 4 A Yes, sir.

5 0 Is it your position that these levels are incorreqt,

6 too high?

7 A It is my position that the establishment of these

8 | levels is scientifically unsound.

9 o) So your objection, the basis of all your testimony,

10 is that you don't agree with the Commission's established

11 standards; is that correct? |

12 | A I don't accept the premises upon which those

i3 || standards were established. I don't accept the scientific
. 14 evidence upon which those standards wére established.

15 MR. CONNER: No further questions.

16 CHAiRMAN JENSCH: Cross-examination by the New York

37 State Atomic Energy Council?

18 MR. SCINTO: No questidns.

19 CHAIRMAN JENSCH: Mary Hays Weik, Intervenor?

20 (No response.)

21 CHAIRMAN JENSCH: I hear no response. As I under-

22 stood her statement yesterday, she would not be here. This
. 23 is a little in advance of our noon recess. Would this be an

24 appropriate time to recess and reconvene earlier? Would that
. 25 || be convenient? What time would you suggest?
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1 MR. TROSTEN: Well, I would suggest we could
2 reconvene R:»j one o‘clock, Mr. Chairman, or 1:15.
3 : _CﬁAIRMAN JENSCH: At this time let us recess to
‘ 4 reconvene in this room at 1:15.
5 {(Whexeupon, at 11:40 a.m., the hearing was recessed,
6 tc reconvene at 1:15 p.m., this same day.)

end #11 7
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AFTERNOON éESSION
(1:15 p.m.)
CHAIRMAN JENSCH: Please come to order.
br. Beardsley, return to the stand please,j
Whereupon, f‘. |

ROBERT BEARDSLEY

' resumed the stand as a witness on behalf of the Citizen's
. Committee for the Protectica of the Environment and, having
| been previously duly swora, was examined and teStified further

- as follows:

L)

CHAIRMAN JENSCH: 1Is the appliicant ready to pro-

1 cead?
MR. TROSTEN: Yeé, we are.
CHAiRMAN JENSCH: Will you proceed please?
_ CRQSS EXAMINATION (resumed)
BY MR. TROSTEN: | i
Q Dr. 3eardsley; this morning you expressed an opinion

concerning the relationship of temperature changes ‘ind
radiation effects. Was this opinim based on experiments that
you have performed yoursslf?

A This morning I didn't state an opinion. I restated

- biological effects which are well documented, not experiments

I performed myself but experiments going back in time to

numbrous laboﬁatories, some of which have been repeated

in my laboratory.
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Q I gather the answer %to my question is no.
" A Some of the exgriments I have done myself.
Q Would:you specify which experiments you have per-

f ormed yourself?

A We have studied the effects of temperature on the

expression of a number of mutations in bacteria which affect

regularity of genes.

Q Are these experiments that you have just described

the basis for your opinion?

A In part, they are the basis for my Opinionol However,
my opinim is based upon evidence that goes back in reality
to the Himalyan rabbit, I suppose, which is one of the first
cases of temperature affecting genes.

Q You éppear to be referring to temperature effects
in terms of gene expression, as I understand your testjmcny.
Are you referring now to the relationship between radiation
effects and fémperature effecrs?

A In the case of the Himalayan fasbit, who knows
whether the mutation was of radiation origim or not. In the
case of my own experiments, yes, iAam speaking of radiation

ffects.

Q So, I gather the experiment that you just referred
to is not directly related te the interrelationship of radia-

tion effects and thermal effects.

A Which experiment?
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Q The Himalayan rabbit.

A  This isn't an experiment. It is an observation inm
., hature.
Q Are you aware of the levels of radioactivity that

- are permitted to be discharged from the Indian Point 3 plant

into the Hudson River in accordance with 10 CFR, Part 20 of
the Atomic Energy Commission =-

CHAIRMAN JENSCH: Did you say 3°?

MR. TROSTEN: Levels that would be permitted to
be discharged into the Hudson River from the Indian Point 3
fari1ity?

CHAIRMAN JENSCH: As I understand the testimony
Ithere has been g calculation of what the applicant expects.
I thought your evidence was that this is all technical
specifications for the 0perafing license.

MR, TROSTEN: Mr., Chairman, I was merely addressing
ny question to this witness asking whether he was aware of
the levels that would be permitted by the AEC regulations to

be discharged into the Hudson River.

I wasn't referring to the levels that were expected

o be discharged into the river at this point.

CHAIRMAN JENSCH: I am trying to understand your
question. If it is something that bas to be determined by
the Atomic Energy Commission, can he tell what that would be?

MR, TROSTEN: I am merely asking him is he aware of
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1 the levels that are specified in the Appendix to Part 2,

‘ 2 the appendices to 10 CFR, Part 20, theprincipal concentrations
3 || of radioactivity that are permitted by 10 CFR, Part 20. That
’ ' | 4 is my question. : |
5 | CHAERMAN JENSCH: I understand now.
8 THE WITNESS: Are you asking whether or not I am

7 aware of these levels or whether I have recorded in my

8 memory cells the specific levels for speeific isotopes?

0 BY MR, TROSTEN:

10 G Are you aware in the semse that you know == you

i1 have studied these levels and are aware of what they are?

12 A Yes.

13 Q Are you aware of any experiments or tests which
., 14 denonstrate a relationship between thermal effects and radio-

15 activity at the levels of radiocactivity permitted to be

i6 discharged by 10 CFR, Part 20, these levels I just referred

17 to?

18 A Yes,

39 Q Would you tell me what these experiments or tests

20 are?

21 | A Tﬁese are experiments dealing with the activation

22 of a prnph&ge in the bacterial system, escherichia coli.
. 23 Q Dr. Beardsley, I have no further questions.

24 MR. TROSTEN: Mr. Chairman, I have no further

. 25 questions of Dr. Beardsley at this time.
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CHAIRMAN JENSCH: Very well., Cross examinafion
by New York == I guess we inquired and you have no questions.

| MR. SCINTO: No questions.

CHAIRMAN %@NSCH: Is there any rebuttal evidence?
Examination bylthe Citizen's Committee? Do you have any
further guestions?

MR. éOGART; Additional quesfjons other than those
I asked this mérning?

CHAIRMAN JENSCH: ?es.

MR. BOGART: No.

CHA#RMAN JENSCH: Dr. Pigford.

DR. PIGFORD: Dr. Beardsley, I am trying to determinei
some way I caﬁ cope with your last answer. I need your help
on this., I tﬁink you are answefing a question related to
the possible effects of temperature upon organié life. 1Is
that a fair stafement of the question?

THE WITNESS: Yes, sir.

DR, PIGFORD: Mr. Trosten, is that a fair statement?
I don't want to get off on a tangent.

MR, TROSTEN: My question was: Was this witness
aware of any experiments or tests which demonsirated a
relationship between thermal effects and radioactivity at

the levels of radiocactivity permitted by 10 CFR, Part 20.
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DR. PIGFORD: .Yes., I guess I will have to pose my
own duestion, then.

We need some way 6f bringing that around to the
issues before us here, Dr. Beardsley. Do you know of any
specific effect of this nature -- namely, the effect of tem-
perature upon radioactive intake of some animal species which
might be present in the Hudson River which might affect the
food chain?

THE WITNESS: I think this is a very difficult --
as you phrase it -~ question to approach because we know so
litfle about the complicated eco-system like the Hudson River
and exactly what the chain of events might be in the food
chain or in the energy flow system.

You have twp things going on here. You have mole-
cules, carbon, hydrogen, oxygen, nitrogen, and so forth,
which are integrated into & living system which are being
re~used over and over_égain as theygo up through various

organisms. Actually the more we understand about something

involving so many different organisms'as the Hudson River the

more we come to the realization there really is no such
thing as a direct food chain but rather there are food nets.
The phenomenon =-- I answered part of the answer.
There are food nets in the sense that energy has to start
from somepléced You utilize an organic waste or utilize the

energy of sunlight in beginning the flow of energy through
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the biological system or food net and also you have these
atoms that are being reshuffled.

These phenomena occur and living things exist
because they are formed in the sense there are highly
organized blueprints that exist within the cell, in its
nucleic acid or genetic structure? if you will, which is
passed on from generation to generation,

When we talk about the flow of a radiocactive atom

or talk about the flow of the effect of a radioactive atom

in wuch a complicated eco-system, of course we have tc have a |

great deal more information than we have if you are going to
talk about si:ecificso _But one can talk in generalities and
say, well, the effect may be on the flow.

You may suddenly eliminate an organism so that
organism is gone and Qhatever was feeding on it can no longer
survive., So graduall§ you evolve a concept that there is no
such thing for example as the evolution of a single species.,
There is evolution only of an eco-system. Even in a very
gsimple eco-system like a balanced aquarium in your home,
you eliminate or alter one species and it evolves in some dirg
tion and everything glse nust change in that systém, too,
and all the other fcth'invﬁlved in the same atom flow
systems and energy flow systems.

Now the specific problem that I was referring to

is not a classical problem in genetics. As I said we are

C -
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dealing with what are called regulator genes. These are genes
that don't determine whether an organism is going to have
blue eyes but rather where the eyes will be, if I may.

Now in my laboratory we are concerned with the

problem of cancer studies and we believe that most forms

of cancer that we are dealing with are due to virus parti-
cles and these viruses that become_integrated into the

genefic structure of the cell so they are part of the genetic
information systems of these cells. Whether these so-called
oncogeric - or tumor-~causing viruses will ever ben expressed i
the organism.or not depends upon largely unknown factors but o
of the factors is certainly radiation.

Now we have no direct evidence as yet that when
we activate an oncogenic virus by applying radiation to
it; or to the cellular system containing it, that this is
thermally dépendent° The work has been done in another system
where you have another kind of virus carried within the
genetic information of the cells as the bacterium, also the
bacterium may have these virus particles of anothér kind
integrated into their genetic makeup.

These can be activated at extremely low levels of.
radiation, one ionizing event per cell, and the subsequent
events after the radiation.have been absorbed by the cell
are thermally dependent. Ve have not yet done the experiments

to see whether this is also true in terms of activating one

y

O
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of the tumor causing viruses

DR, PIGFORD: I understand that you are talking
aboﬁt bacteria and viruses in your answer, is that correct?

THE WITNESS: Yes.

DR. PIGFORD: Do you intend to apply this effect
to any extent‘to'any selected organisms that may be indi-~
genous to this area that might concentrate in radiocactive
isotopes?

THE WITNESS: Of course we apevultimately in my
laboratory concerned with an organism indigenous in this -

area called homo sapiens, Or man, But we haven't yet begun

the work in our laboratbry 6n~the ecology of the river. As
a matter of fact we are planning to do that in cooperation wit
the Department of Sanifary Engineering very soon.

DR. PIGFORD: Does it mean leaving out man, that
you don't know to what extént this effect would occur for
those organisms I mentioned?

THE WITNESS: No, because wé don't know-- We have
not yet classified the number of == those organisms in the
Hudson River eco-system which may have the kind of cancer
or kind of tumors we afe interested in. It may turn out we
have a large population of fish in here that we might be

very interested in or even something smaller than a fish.

We don‘t know yet.
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L DR. PIGHORY: So we neither know whether there is

or isn't a problem, is that correct, froﬁ your point of view,

with respect to the orgénisms other than man?

4 THE WITNESS: I would say that I wculd have to

5 - answer that: Yes, we do know there is a problem but whether

6 you are talking about whether there is a problem affecting the

7 || species that exist within the complicéted and interconnected

8 econet in the Hudson River or not, no; I don’'t know.

9 | DR. BUCK: 1I'm not sure I understand completely

10 some of the answers, Dr. Beardsley. Would you mind perhaps

fi repeating this‘to the effect I'm trying to find out here, you

iz || were talking about the effect of radiation on the organism

13 || itself which might in turn be affected by viruses. Am I

. /
14 correct in that?

i5 | What I'm getting at here, what is the effect of
i6 the virus itself of temperature and radiation?
17 THE WITNESS: Well, of course, radiation will mutate

18 a virus just as it will mutate any other genetically formed
19 system. I'm not quite sure that the context in which you're
20 || asking the Question -

21 | DR. BUCK: Well, as I understand you to say that
22 i most of your cancer formations, as presently belie%ed, is

23 due to virus.

24 THE WITNESS: The ones we are working on -- I will

25 || limit myself to this -- many people believe this is universally
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1 true, but the ones we are working on we are fairly certain have
2 a virile ecolcgy.
3 - DR. BUCK: What effect does the mutation of the virus
4 have? Will it still continue to cause cancer?
8 ﬂ THE WITNESS: No. There are some mutations within
6 the virile geﬁmme which render it incapable, apparently, of
7 forming tumors.
8 DR. BUCK: So one can’t then automatically say that
9 all transmutations of this nature are bad?
10 _ THE WITNESS: I wouldn“t‘say that in this particular
it case the one that I know of is especially good because no, it
12 noe longer forms tumors. It kills the cells.
13 DR. BUCK: Well, at least the cells don't multiply-
14 ir the cancérous fashion.
15 THE WITNESS: No, but a dead organism doesn't care
i6 tco much about that.
17 DR. BUCK: What I'm trving to get at: Are all
18 transmutations neceésarily bad or are. all changes in thé genes
19 necessarily bad?
20 THE WITNESS: Oh, I see what you mean. In the
21 context that life must go on, it is never the same in any
22 “ two generations° There is always involvement. You can't go
23 back in time, not evolving in circles.
24 | There are some mutations which are selected in
25 each generation and the types that are selected to carry these |
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neads are fitter,'better.capable of surviving.

When you ask the guestion, does this, are these
better or ﬁorse, I don't knbw. It may very well be that the
organisms that you selected in the next generation, the con-
stitﬁtion of the ecosystem is such that it no longer fulfills
the éurposes for which yoﬁ‘ﬂeed the.ecosystem°

Méybe I can clarify that by saying you may wind-up.

with you have an ecosystem from which you are growing food at
and in the sense that evolution is progressive, the mutations

longer have the gamefish you wanted; the mutations have been
bad.

It's a doublé—handed question. It's a two-edged
sword. 1It's a-difficult;thing to wrestle with.

DR. BUCK: That's all. |

CHAiRMAN JENSCﬁ: pr. ﬁeardsley, I think one of the
last questions from applicant’s counsel was something to the
effect of do you know of any tests -- something about the
thermal effeéts and radioactivity are interrelated, ahd you
stated something about down at Oak Ridge -- was that the
question, yourilast question, Mr. Trosten?

MR. TROSTEN: My question asked about any experiments j
which demonstiated that a relationship between thermal effects

and radioactivity, of the levels of radioactivity permitted to
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be diséharged by REC regqulations.

CﬁAIRMAN JENSCH: And he answered yves. I was
hoping you would tell us what those tests are.

THE WITNESS: I gave-a very complicated answer to
that. These were experiments with a bacterial system that
I named. This is a bacterial system that carries a pro-virus,
not an active virus, but a virus integrated into its chromo-
somes .

Now, this virus can be activated by a single
ionizing event, and the expression of this is thermal depend-
ent.

CHAIRMAN JENSCH: What I am tryino to do is, as a
layman, understand: Is there a test that shows there is an
interrelationship between -- let me see if I can state it
in my language -- between a thermal effect and the levels or
the concentrations of radiocactivity?

THE WITNESS: Yes. That is the point I'm making.
When you talk about we afe going to establiéh this level of
radiation, you ﬁave to define -- and you are going to éay
because it produces this level of damage, and we consider
this an accepﬁable risk, you must now definé the system into
which you put that, and the temperature at which it is being
introduced in the system, and many other factors.

The econets within that system must also be defined.

There is no such thing as a standard environment. I'm going
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! to put so much radioactivity into the environment. What
2 || environment? That's all I'm saying.
3 One of the physicai variables that becomes immertant |
4 here, and we are beginning now finally to appreciate this,.is
5 temperature. And I am also adding this morning thét it was
6 kind of stupid to wait this long to appreciate this,.because
7 we have known such things as the expression -- effect of
3 temperature on expressioh of such genes as that of the
’ E Himalavan rabbit. We have known this for vears.
10 CHAIRMAN”JENSCH: I think there has been some concern!
i expressed by éome of the limited participants here, and I |
12 think it has been touched upon in the direct testimony, that
13 there is a possibility of reconcentration of radioactive
‘ 14 substances in fish products, mollusks, or some such. Are they
15 ilikely to be affected in the Hudson River? DQ you know?
186 THEIWITNESS: That's the other part. That's why
7 | I said there is no such thing as introducing a contaminant
18 || into the environment. You must say what environment. You
19 have to khow.somethingAabout the ecosystem into which you are
20 introducing it.
21 This is really what I had in mind inlmaking that
22 statement. Because there are a large number of organisms
’ 23 that ceoncentrate radioisotopes and then this concentrated --
24 {I: this organiém may in turn be food for something else, or a
‘ 25 series of other elses, and the concentrated radioisotope is
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passed along. You get this reconcentration. You may also
get elimination in the system. You don’t know that much
about the bottom and so fofth of thé Hudson River.

What I séid this morning is I object to this whole
business of maximum permissible standards, because I objeét
on the philoscphical basis of it, and the scientific basis
of it. I just stated why I object to it scientifically, in
part. Because'we don'f really know what will happen, because
nobody can define tﬁe ecosystems of the Hudson River. Nobody
knows in terms of the ebb and flow of the tide how long these
things will stay in the Hudson River Valley, where they will
wind up, what organisms and so on. We don‘t know.

CHAIRMAN JENSCH: That is what bothers me then.

Why is there ahy concern?

THE WITNESS: The concern exists'because we don't
know. Too often in the past we have taken the attitude, well -
I'm not trying to be vulgar now ~- we reach the point in
ecology -- ecologists, generally speaking -- ecologists

specifically, and bioclogists in general haven't been adequately

consulted in this whole matter.

We've reached the point that now we understand the
solution of manhy of these problems requires the concerted
efforts of expérts in many different areas, and we suddenly
realize when everything has been polluted, air polluted. and

so forth, that there is no such thing as a little bit of
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pollution, just as there is no such thing as a little bit of

' 2 pregnancy.
8 _ There are problems associated with this, and behind
‘ 4 it you always have to ask the quest;’.on -- you're taking a risk.
5 The risk is not defined. We may not know for fifty vears
8 what the risk is. How can we ask people to take a risk for
7 a gain -- we may be able to define the gain to them, possibly,

8 but how do you ask them to take a risk when you don't know

g what it is, but you know there is a risk there?

i Here, so far as radiation is concerned, there is
11 with at least genetic effects and probably morphogénic effects,
12 no such thing as a dose below which deleterious effects don't
13 occur.
. 14 CHAIRMAN JENSCH: Are you saying then on the basis

5 of these smaller experiments you feel that there may arise a
11 risk to the higher levels of organisms, like man?
17 THE WITNESS: Yes.
18 DR. BUCK: May I state a point that bothers me? I
19 heard this same statement before, that theé best type of
20 radiation is none at all, but what bothers me is that man has
21 | sufvived and dee‘;reloped and so on under a fairly high level

22 | of radiation, natural radiation, including that from'the sun
. 23 and including that from natural radioactive materials.

24 Now, if the level of radiation which man has developed

’ 25 under has not harmed his progress, I can't see that one can say |
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definitely that a zero radiation would be the best thing for
man. |

THE WITNESS: Well, there is no such thing as zero

radiation possible.

DR. BUCK: What I'm getting at is that the statement

made essentially by you now is that as long as there is any .
radiation, there are deleteriocus effects. Therefore, one
should aim towards zero radiation, which you obviously can't
have. And my point is, I think you're extrapolating here ~-
there are ﬁo zero levels, let's put it that way. )

THE WITNESS: I couldn't disagree ﬁore, in a way.

First of all, Ibthink what I have stated is accepted philo-~
sophically by the Atomic Energy Commission, Federal Radiation
Council, that no exposure to radiation should be permitted --
in fact, I'll use their words -- excuse me.

"Federal Radiation Council Report -- No exposure
to radiation shculd be permitted unless it satisfies
two criteria."

No exposure fo radiation.

"One. The various benefits to be expected as a
result of the exposure as evaluated by the appropriate
responsible group must outweigh the potential hazard
or risk. Two, the reasons for accepting or permitting
a particular level of exposure to a lower level. . ."

I'm just saying including zeroc --
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. - - must outweigh the decrease in risk to be expected
from reducing the exposure."

DR. BUCK: Did they say, "including zero?"

THE WITNESS: I added that.

DR. BUCK: Thank you.

THE WITNESS: Particular levels of exposure.

‘DR. BUCK: That was your addition?

THE WITNESS: That was my addition.
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DR. BEARDSLEY: One other point, if I may, in
a ns¥er to your Q§estion.

You said man bas done very well, Eco-systems
have evolved and background radiation -- this is an issue
that unfortun&tély is widely misunderstood. This is true
-if I take a given eco~sysiem, let’s say an eco-system in a
well comtaining 2 relatiVel& large amount of radiocactive
materiaisfrom natural sourées, and an eco—éystem is evolved
there over, say, 2 pond out in the middle of nowhere which
has natural radiocactivity compared to this area, let's say,
but evolution has taken place there. We now have a stable
system. We have our balanced aguarium, if you will, consisting
of the organisms in that area.

What we are talking about is the introduction of
radiation raising the level in a given environment. Any-
thing you introduce imto a balanced stable natural environﬁent
will upset it. That is all.

DR. BUCK: Again, it somewhat depends on the rate
of 1ntroduct{on of this, doesn't it? If the imroduction
of the exceés radioactivity or any other change --

THE WITNESS: I dom't believe so.

DR. BUCK: =-- is slow enough, do you not develop 2
balanced syéfém?

THE WITNESS: It depends on whether it is decaying

faster than you are putting it in. In 2 system like the one
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i we talk about, the Hudson River, for example, you have no
ras 2

e vidence it is not the total radioactivity that is accumulating

ne

3 that is the major factor.
. 4 For ezample, you have the radioactivity not only from|
B ' the sources that you are Specifical_ly concerned with = here |
6 but other sources further up slong the Hudson River. ¥We also
7 | mve the Stroatium S0 there already. The Cesium from fllout.
8 The Hudson River collected 2 great deal of materizl in this
2 run~off from the bomb tests. So, it isn't the rate at which
10 you are introducmg it. It is the totzl a2ccumulated radiation
i1 || in that area. | |
2 || DR. BUCK: This is still the rate at which you

13 || 1 ntroduce it into the area.

14 i THE WITWESS: I don't think so.
15 {l DR. BUCK: From varicus means.
16 || . THE WITNESS: No, I think it is the total that

17 i accumulates there.

18 DR. BUCK: In a little more time. The total that
19 || hit the earth over the tgtme it has been there, you can't take
20 || that. You have to take the rate of radiation.

21 THE vV-WITNESS: Well, if you talk about cosmic

72 radigtion, I will gmm you that a given level is the rate
. %3 at which cosé}zic radiation is arriving because this is agrriving |

24 || as discrete radiation. We are talking shout the accumulation ‘ ‘

® 2

 of radiation sources. If you want to say it is the rate of
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enission from thése sources, yes, i agrée with you. But what
we aie introducing into the énvironment is not radiation. Ve
are introducing sources of radiation; millions of little

ray machines, if you will,

DR. BUCK: I think we are talking about emctly the
sam2 thing, because to intreduce g source introduces what I
consider to be an increasing amount of discrete radiation, and
I think the rate of addition has a great deal of effect.

CHAIRMAN JENSCH: I don't know whether the last
statement was intended as a question, but do you agree or .

d isagree? |

THE WITNESS: No.

CHAIRMAN JENSCH: You disagree?

THE WITNESS: Depends on how you look at it. éatg
is important if you talk about the next two years. If you
talk about expecting thé Hudson River and its eco-system to
stay arqund fér 2 while, rate ig mot as important as the --
rate of-intro&uction isn't as important as the rate of decay..
It is the total amount that accumulatzs that is important.
Rate bécémes important because you have decay and introduction.
Some place along the line these should get balanced, I
suppose.

DR. PIGFORD: Dr. Beardsley, are you familiar with

{ithe background expériments which led to the recommendations by

the Federal Radiation Council which now appear as maximum
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i Il permissible concentrations of radioactivity?

2 THE WITNESS: Yes. You mean am I familiar with the
3 || mathematies that were;emﬁloyed and the raw data that were

4 llused to derive some of thesz, is that what you mean?

5 |t DR. PIGFORD: Yes.

6 THE WITNESS: Yes,
7,‘ DR. PIGFORD: I wasn't so much interested in the

8 ||mathematics.

9 Now, have there been e xperiments of the sort you

10 || are describing here today in the same range of radiation

11 || levels as tbogé experiments which you jwt mentioned now? I
12 | am talking about two-seﬁs, Do you knéﬁ which two sets I am

13 || talking about?

4 | THE WITNESS: Yes.
15 | DR. PIGFORD: All right.
16 . THE WITNESS: Am I familiar with new data that would

17 || contradict the initial deta, is that what you mean?
18 | DR. @EGFORD: No, sir. You have described today some

19 || cértain thermal effects which have some bearing apparently

20 || upon the radicactivity effect upon ceftain organisms.
21 Now, my qﬁestidn is: Are those ezperiments
22 |l carried out in similar ranges of radiation levels as the
. 23 ‘b’ackgmund exﬁeriments ~= those experiments which are back-
24 || ground for the present radiation standards?

' 25 THE M TNESS: Yes.
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DR. PIGFORD: I would like to ask you: One of the
issues before this Board, and something this Board will have
to make a decision on, a very hard one, is something that

sounds like undue risk with respect tc health z2nd safety to

f the public.

From;ﬁhe point of view of a biologist, or in the

- area that you qualified yourself, what would you consider to

b the defimition ¢f what constitutes an undue risk for this

facility?

THE WITNESS: I really don't think this is a question

I can answer as a biologist because it involves meoral con-

dusions that I make as a private cifizen, really. I have

 wrestled with this problem for a 1ong time. Taat is why I

wrote the initial article, because scmewhere along the line

I got disturbed about the fallability of science. I . .

realized that I really wasn't struggling with the scientific

problem. I was struggling with the moral problem. It is

sort of like what would I consider a suitable risk -- It

- demnds on what I hope to gain,

There are conditions, for example, under which I,

probably all of us here, would be willinmg to surrender

~ our lives because the ﬁrinciple involved and what I hope

to gain is worth it. Them are other situations that are

- areas of shadow, where I don't really know what I am supposed

to gain, and I really don't know what the alternatives are.




rms 6 1

10

1A

33
i1

18

end 4 18

1438

And I don't know what the risk is. And my attitude =- maybe
thisg is as a biologist == I just feel there are too many
areas of shadovw and too much that is ill-defined in this
whole issue for me to believe that the risks invelved are
worthy of the chance.

Now, as I said, this is 2 conclusion of a private
citizen. Az a biologist my only statement is that biologically
s peaking, the scientific evidence on which the mazimum pérw
missible standards were based are, im my opinion, in need
of review.

And I challenge in mgny ways, far.the reasons I
jst stated, the philosophical basis of these. I can't, as a
biologist, say how much risk we should take. I really
dor't know., I am merely saying there is a risk, and that risk

disappears only at zerc exposure.
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DR. PIGFORD: I would likg to relate this again
to our specific problem. Have you read this application?

THE WITNESS: As I stated in the beginning, very,
very hurriedly. I received it last night and --

| DR. PIGFORD: Are thére any specific parts of it th
you would take issue with from the point of view of the.
biologist?

THE WITNESS: With this application, no. I will
restate my position,

I suppose, as was pointed out by Consolidated
Edison and by the staff members of the AEC this morning,
what I'm taking issue with I guess is the idea of taking:

a standard. and saying that this standard of release to the
environment can apply in all situations including this one
of the Hudson River Valley.

Also, as a citizen now, not as a biologist, I
think we are getting a 1ittle.bit uncomfortable as with an
experiment that hasn't been tried before bﬁt that is ==

CHAIRMAN JENSCH: Dr. Beardsley, I was interested
in whaf I thought we were going to get as an answer this
morning -- one of the questions propounded had o do with

the effect on the environment, if I can find it in the

I think the way the question was originally framed,

it assumed that there would be the release of 16 million

at
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| eb2 1 curies. That premise, the Board indicated, hadn’t been

‘ 2 established. I think it is quite generally precognized iﬁ
3 this evidence that the 16 million curies in here from Indian
4 Poirt 1 is an allowable release but while Consolidated Edison
5 doesn't expect to reach it, assuming that it did happen,
g however, and I think that is a hypothetical because of that
7 assumption, that assuming 17 millionths of gaseous release
8 were made during the course of the year, what would be the
$ effect on the environment of Indian Point facilities, bearing
10 || in mind Peekskill and these other towns around here? Now I

i1 wonder if you would consider the environmental aspect of it?

12 . - THE WITNESS: After this morning I thought about
13 that also a little bit more and I am wondering if there is
‘ 14 anyone with the Atomic Energy Commission who would care to comment
15 and answer a question of mine relative to this. Namely, do
16 you know to what extent these radioactive ncble gases might
17 be soluble in the hydfocarbons that are emitted also from
18 the same stack?
19 CHAIRMAN JENSCH: Well, we won't interrupt to get
20 an answer to that but can you consider from the possibility
3} that they would be soluble or not soluble and then we will
22 seesmaybe that phase of the assumption can be established
‘ 23 later. 1If you just consider whatever would be the form of the
24 16 million curies, assuming the unlikely unexpected event

‘ 25 I that it would be released on a massive basis -- would you
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have different effects on the environment if you had different
forms of radioactivity in those curies?

THE WITNESS: This is a puzzling thing. It just
occurred to me. It is a very interesting research problem,

I think.

These noble gases, if they were taken into parti-
culates, into oils and hydrocarbons, might very well find
themselves into respiratory chains as stable components, as
they get trapped there, whereas normally they might not.

They would perhaps enter into the equilibrium in terms of
their solubility and body fluids in the bloocd, whereas

if trapped in the hydrocarbon they might very well remain
there. This was a question that occurred to meas we were talk-
ing this morning.

More directly there are other factors, = as I said
it was a very cursory review -- that bothered me, because we
seem to discount the whole business of thermal effects on
the environment but they are considerationé here, it seems
to me, because the amount of radicactivity that is‘going to
accumulate at breathing level, not only of man but other
organisms here, it seems to me would be determined by the
cloud cover and vapor cover and this in turn would be deter-
minéd by the temperature of the river and how much water is

evaporating and in just thinking about all these considerations

I gave up.

&




| eby 1 CHAIRMAN JENSCH: Let me see if I can relate some
‘ 2 of your answers to the question I have,
30 As I‘understand it, from the small -- for the
4 experiments with small forms of organisms, that there is some
3 interrelationship between temperature and radibactivity, Are
8 | you suggesting that if there is a releaée of radiocactivity
7 onn a hot day there would be morerof an intake into the human
8 organism?
2 THE WITNESS: Oh, intake in a terrestrial organism
10 as opposad to aquatic. I don't know. If the organism does
11 not have -= doesn't have a homeosfatic mechanism, doesn't
12 maintain a constant body temperature like man, I would pre-
' Ié sume so. Any radiation effect would be increased, would

. 14 ||. be temperature dependent in such organisms,
15 CHAIRMAN JENSCH: Let me go back to this other
18 thought you expressed, that if this»radioactivity is attached to
17 a particulate - There has been some mention heve there might
8 be some krypton in a gaseous release. Do you know what the
19 effect would be if a krypton bit of radiocactivity attached
20 to a.particulate, what would be the effect environﬁentally?
21 I THE WITNESS:V Well, like any nuclidé, there is a
22 radiocactive nuclide which will decay -~- emit radiation., The

. 23. atomic nucleous is unstable. It will emit radiation at a
24 definitely establisbed physical ratég which by the way is

. 25 " temperature independent, the rate of emission of the radio-
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activity.

To tell you the truth, I'm not quite sure I have
a handle on what it is you want. All I was saying before was
that if this radioactive nuclide which will decay and emit
radiation is integrated into something which itself be-
comes integrated into a biological system, as é stable com-
ponent of that system, this would be very different than having
this particular radioactive nuclide depend solely on its
effects for solubility in water or body fluids or something
like that. |

Have I made that clear?

CHAIRMAN JENSCH: Yes, I believe you have. Let me
go back to one other thing,.

I think yoﬁ in one answer indicated that the effect:
of a gaseous release in so far as temperature is concerned
might be a little different because man has a stable tempera-
ture level or some such. Are you suggesting that a different
organism might have a different temperature level-~ Suppbse
you had beef cattle and they breathe some éf +hese nuclides
which emit radiation. Would there be a reconcentration--

Do they have a temperafure level so they get into this food
net or change or whatever it would be?

Suppose the krypton which I understand had a
fairly long life, would that éarry on and be reconcentrated

and so forth?
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THE WITNESS: Well, birds and mammals,'including
cattle, are homeothermic. They maintain a relatively con-
stant sody temperature. Thermal effects, that is, the augmen-
tation of radiation effects due to temperature would not
apply in these specific organisms.

Now, going back to your other question, let'’s say
I have a pile of 100 atoms and they are geing to undergo
decay at a certain rate -- this is very arbitrary, a perfectly
random process -- one atom wiil disappear every ten minutes
or every day. Whether these Qill do -- for example, cause
lung cancer in your cow Or not cause lung cancer in the
specific organism will depend on how long it stays around in
that cow, obviously. Soluable in something that is trapped
there, as DDT is soluble in membranes so it accumulates in
biological systems. This would be different than the effect
of the radiation if it passed right back out of the system.

The ability of a cow to concentrate the specific
one you are picking on, krypton, as far as,I know, it doesn’t--
You could pass it on in milk -~ I would considerthis as a
very dangerous statement for me to make to flatly deny it but
I would consider it unlikely°

CHAIRMAN JENSCH: 1Is there any other likely nuclide'_
fhat would be say in the food chain, would it get embedded
in the muscle which might be given in the food chain and that

sort of thing? You know what I mean.




eb7

®
‘.

®

5

®

®

®

10

il

12

15

14

15

jé

17

18

19
20
21
22
23
24

25

1uub

THE WITNESS: Yes, there‘are nuclides for example
that would tend:to concentrate inua: Some of the nuclides
will tend to become integrated in parts of certain molecules.
I am thinking specifically of some of the things that are
being discovered now that might become integrated in a lipid--

CHAIRMAN JENSCH: Could you repeat the last few
words? Something about treating them --

THE WITNESS: If tritium became integrated into an
organic molecule which in turn became integrated into the
membrane system or the lipid systems of the cell, this might
be persistent in that form, although there is a great deal
of mobility here too in the exchange. It is hard to speak

in generalities.
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CHAIRMAN JENSCH: 1I don’'t believe the Board has any'
| more questions. Does the applicant have any more questions?
MR, TROSTEN: No further éuestions;
CHATRMAN JENSCH: S‘tﬁa‘ff?.'
MR . CO&&ERE We have no guestions. Thé State of
New York apparenﬁﬁy has. '
CEATRMAN JENSCH: I will get to them. You have no
further questiahé?
~MR. CONNER: No,
CHAIRMAN JENSCH: New York State Council?
BR. SC?NTO: Cross examination.
BY MR. SCINTO:

Q During the course of your discussion I believe you
quoted 2 statement from the Féderal Radiation Council. Is
that statement sélected from paragraph'l.ll of the federal
Radiation Council report}number 2, dated September, 19617

A It was taken from page 2,

Q Page 2.

A Was it page 2? Wait a minute. There is a typo-

| graphical error or something here. 1If you give me the specific.

,Mreference again == I have to work backwards, because --

Q I was asking if it came from Peragraph 1.11, which
I

i

|

happens to be on page 2 of the Federal Radiation Concil’s

report number two entitled background materizl for the

development of radiation protection standards, September, 1961,

P —
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i A It is the staff report 1961, page 2, but I don't have
2 ¢ loser documentéﬁgn on it. I wasn't quoting directly from
3 it., It was an 5rticle, The paragraph I don't have.
4l MR, SCINTO: Mr. Chairman, I bave here a reprint
5 of report number 2 which is set forth in the hearings before
& the Subcommittee on Research, Development znd Radiation and

7 the Joint Comﬁittee on Health Enmergy in the Congress of the
8 United States, 87th Congress, Sccond Session, on radiation

g standards, includimg fallout. '62, part 2, appendix.

w0 || May I submit this copy to the witness as an

(R% accurate co@y_of the Federal Radiation Counmecil report number

12 two?

‘ 8 CHAIRMAN JENSCH: Watever would be the purpose,

14 1 submit it to the witness and then propound your next question.

feoid
L]

MR. SCINTO: I have just received a move accurate

i c opy of the report itself.

17 CHAIRMAN JENSCH: A more accurate copy?

18 MR. SCINTO: I have a copy of the Federal Radiation

19 || Couneil rather tham a reérint. That is,wﬁat_I mean.

26 CHAIRMAN JENSCH: That might be worthwhile too.

21 Vkile he is looking at it, can you tell us what is ite- is it

22 || your thought that the reading was not correct or are there
some parts you would like to point out? We would be glad to

have it if you would fead that portion from the report.,

MR. SCINTO: That would be just as easy. I thought

O
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the next immediately following two paragraphs are particularly

2 pedinent to the specific portions guoted.
: 3 CHAIRMAN JENSCH: Do you want to read it in?

4 ‘ MR, SCINTO: I would like to read those two portions |
B in., I myself don‘*t wish te be accused of selective‘reading
6 of FRC guidelines.
7 CHAIRMAN JENSCH: You will be the £irst oné to have
8 | an opportunity o sce if it.is ourt of context. |
9 ~ MR, SCINTO: Pr. Beardsley, is the portion I point
10 | to == in the immediately fdllcwihg paragraphs =-

.j}“ ) THE WITNESS: 1.12,k

12 | MR, SCINTO: May I read them?

13 CHAIRMAN JENSCH: Yes, please de.

¢ 14 MR. SCINTO: In view of the considerations dis-
i5 cussed above, ideally an individual radiation protection
6 I guide should be developed for each activity or set of

17 i| circumstances involving exposure to radiation.

18 | - _ Recognizing the impracticability of establishing

19 an individual guide for each application, the Council in

20 its report nﬁmber one pointed out the need for a compronise
21 betveen this ideal and the application of a single guide to
22 widely differing sets of conditions.

The following is taken from the Council's recommen-
24 dation to the President. "There cam be no single permissible

!E or acceptable level of exposure without regard to the reasons

O
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1 h for permitting the exposure, etc.

It is basic that exposure to radiation should
result from a reai determinatioﬁ of necessity, etec. There
can be different_radiation protection guides with different
numerical values depending on the circumstances. The
guides reeommenéed herein are abpropriate_fnr normal peace-
time operaﬁions;

1.13'?gces on to say, "On the basis of extemsive
consultations the Council recommended to the President a set
of radiation prqéection guides whick represent a generalized
balance betweer considerations discussed above. Despite
wide diifeéences in the assignmant of relative values to
the various factors invol&éd, the Council believes the
overall benefits from useful activities inveolving exposure to
radiation at lévels within those specified in these guides
will outweigh_the risks asscciated with such exposures.

There is also sufficient experience in limiting

.radiation exposures to levels similar to these to demonstrate

the genersl feasibility with few exceptions of operating at
or below the levels specified iﬁ these guides for normal
peacetime operations?

CHAKQMAN JENSCH: Was a part of that reading that
the recommended levels were all right for peacetime? Was
that part of what you read?

¥R, SCINTO: Yes.
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CHAIRMAN JENSCH: Are we in peacetime or is there
a war going on now ==

MR. SCINTO: T don't know whether we are in peace-
t ime within tﬁe;framework of the Federal Eadiation Council.
1 thought we were. -

CHAIRMAN JENSCH: Do you have anything further?

MR. SﬁINTO: No., I just wanted to see if that was
an acceurate reading.

THE WITNESS: Well, I am grateful for your pointing
out what did follow, because I was merely stating before
the philosophy of “radiation coatrol and the criteria
upon which it was based whick I toeok from, it turns out,
paragraph 1.11. What follows in 1.12 and 13 and 14 are
specifiec cornsiderations.

Ané'now I would like-to aék a question., The
s pecific levels that were picked by the Federal Radiation
Council in settimg up theée specific radiation protection
guidés for normal peacatime operation were based on what
previously exis%ing evidemce -~ I think this now should be
introduced into the meeting. And now I go back to something
I was hesitant to say at that point -- a Conference held in
Paris in 1957; which preceded this -- this is the impact of
science om society, volume 8, 1957, page 209,

I suggest also a statement o the Atomic Industrial

Forum Incorporated in congressional hearings -- footnote,

O
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i page 289-291, these are the hearings before the Joint
russ 2 Committee in 1959 == a2t a conference held iam Paris ia
3 1957 -- this was the conferémge where documentation was
4 || provided == it was pointed out standards esgiablished for the
5 g»rotéction of the public are based upon radiation standards
6 || in industry and thaf the establishment of those standards
7 || is "not basically a scientific_pfoblem but.m@re a matter of
8 philosophy, morality and shcer wisdom.”
8 Yeﬁ after analyzing the impact of Lliting industrial
10 exposure to 2 dose of five rems per yesyr pexr worker, the
1 cost of plant operation, tﬁiswéould sericusly retard the
12 atomic industry and be very costly. The dollars and cents
i3 approach to establishment of radiation protection standards
‘ 14 may prove to be less economical tham previously anticipated
15 in view of the increasing number of.cash gettiements in
16 || radistion damage and injury cases.
17 In 1953 tm; American Public Health Association
18 || issued a handbook where the following points were made:
19 The American Public Health Associstion docunent is "Public
20 Expoéure te Ionizing Radiation," published in New York
21 by the American Public Health Associatiom in 1958.
22 One, the preaenﬁ degree of danger from current
‘ 23 sources‘of radigtiorn can't be evaluated accurately. Tvwo,
24 || mapy effects of radiation tend to be cumulative and
. 23 irreversible. Three, unnecessaiy exposure to radiation should
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be prevented.
In 1858 the Surgeon General appdiaﬁed a National
Advisary Committee on Radiatioa under the Chairmanship of
Russel Morgan. The report was released e the pubiic in—
March; 19589, report to the Surgeon Géner&l, footnote 144,
page 2582, states among other things: “Primary responsibility
: for the nation's protection from radiation hazards should be
- established im 2 signel agency of the federal government.
 The Committec believes that this agenecy should logically be
' the U.S. Public Health Service, Department of Health,
Education and ﬁelf&reQ And it urges immedigte legisliation
 to achieve this objective."
CHAIREAN JENSCH: HEave you concluded?
MR. SCINTO: Yes, sir.
CHAIR%AN JENSCH: Did you have any rebutial Questions?'
MR. BOGART: Mr. Chairmen, before Dr. Reardsiey
steps dowvn I believe Mr., Scinto owes me an answer for a
question yesterday that heQwas going to look up and let us
know this morning.
CHAI&E&N JENSCH: What is the question?
MR. BOGART: Whether the state monitoring network
' in the Indian ﬁoint neighborbood includes a2 moni&érimg
staticn for gross beta activity in wells in the surrounding
area.

CHAIRMAW JENSCH: Have you ascertained that situation?
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MR. SCKNTGﬁ Yes. -The state monitoring network
does not take sgmples of gross beta of well water on a routine
basis,

MR . BOGART: I might pote I think this is a very

important omission. A great deal depends upon the integrity

' of the monitoring system because obviously neither the

Atomic Energy Commission nor the applicant really have done

a2 thorough j@bfof monitoring,and intervenor Weik has

. quesitioned the imtegrity of the Department of Health and

the figures for the Ossining-Peekskill rneighborhood. I wouid
1ike to read into the record a report on the Health Physics
Society Symposium, January 24-28, 1968, in Augusta, Georgia,
entitled, "Symposium on Envir@nmental Serveillance ia
the Vieinity of Nuclear Facilities.”

I am reading from page 3 of this report, "Dr.

G. Hoyt Whipplé of the Unmiversity of Wichigan, and advisor to

‘the U.S. Departments of State and Defense, question the testing

itself. His sﬁrvey on testing techmiques used by nuclear
plants which had been operating more tham two years showed
grat variations in methods and scope.

Thoﬁgh the basic procedure of first making a
survey for baékgraﬁnd radigtion before operation and
folioving with another after operation started was uniform,
"eollection pbints and sampling periocds range enormously.”

Thouzh most did some gross gazmma count, few reported om
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tritium, and many did not report “ouiside the fence™ of the
_plant groumdsa'

in anéwer to P&ofessor Eisenbud's suggestion, his
ansﬁer vas, “No. We do not know enbugh about the environ-

ment yet to be certain of all the ways these products reach

nan,

CHAIRMAN JENSCH: Have you cocneluded?

MR. BOGART: I bave.

CHAIRMAN JENSCH: Do you have any further questions
of the witpess?

MR. TROSTEN: No.

CHAIRMAN JENSCE: Thank you, Dr. Beardsley. You

~ are excused.

(Witness excused.)
CHAIRMAN JENSCH: Have you concluded the presen-

tation of evid@nce on behalf of the Citizen's Committee

- for the Protection of the Environment?

MR°>BOGART: Yes.

CHAIRMAN JENSCH: Very well. Ve are back to
considerations we iﬁitiaﬁed this morning?

MR. TROSTEN: Yes.

MR. BOGART: Will there be an opportunity for 2
ciosing statement?

CHAIRMAN JENSCH: Yes. VWe generally receive that

by way of a brief, but if there is a reguest, it can be done
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orally. Perhaps we could do it at thé conclusion of the
eridence.
MR. BOGART: At the conclusion of this week'’s -~
CHAIRMAN JENSCH: At the conciusion of tbislpfav
: ceeding, whencever that occurs.

MR. BOGART: A¢ the very end. Not today but some

- o ther time.

CHAIRMAN JENSCHE: It doesn't look like it today.

At this time let us recess to reconvene ip this
- roon at 2:35 p.m.

(Recess. )
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CHAIRMAN JENSCH: Please come to order.

Citizens Committee, did you have a statement?

MR, BOGART: Mr. Chairman, for the balance of the
afterncon session, the Citizens Committee will be represented
by a member from Montrose, Miss Florence Ellinghaus.

CHAIRMAN JENSCH: Dr. Buck had some further questions.

MR. TROSTEN: I wonder if I might reguest the indul-
gence of the Board to deviate from the established order foé
a moment in order to present one piece of rebuttal evidence
that applicant had intended to put forth.

In view of the testimony that the Board has heard
this morning and then ecarliexr this afterncon, I thought it
wéuld be useful to take up this matter now, and we would like
to present testimony by Dr. McDonald Wrenn. |

CHAIRMAN JENSCH: Very well. Will he come forward
and sit in the stand, please? I believe Dr. Wrenn has
previously been sworn.

MR, TROSTEN: Yes. Dr. Wrenn's qualifications are
in the record. However, for the benefit of the public who
may be present I thought it might be useful if Dr. Wrenn could
restate his qualifications. |

CHAIRMAN JENSCH: If you would go through and give
his name and address for the record, perhaps. |

MR. TROSTEN: Yes, sir.
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DR. M. E. WRENN
was recalled as a witness on behalf of the applicant, and
having been previcusly dulv sworn, was examined and testified
further as follows:
RE DIRECT EXAMINATION
BY MR. TROSTEN:

O Dr. Wrenn, would you give your address and profession-
al affiliations?

A My name is McDonald E. Wrenn. My address if Warwick-
brook Rcad, Tuxedo, New York. I am an environmental health
consultant to the Con Edison Company.

0 Would you please state your educational experience
and your professional background and training?

A Yes. I graduated from Princeton University in 1958.

I received a Master's Degree in Radiological Health from New
York University in 1962, and a PHD in a joint prog;am‘in nuclear
engineecing and environmental medicine from New York Univeréity
in 1967,

I was an officer in the U. S. Navy from 1952 to 1961

and during that period of time was engaged in the supervision

and training and the practical aspects of evaluation in
handling radiation emergencies.
I am presently employed by the New York University

Medical Center's Institute of Environmental Medicine, where I
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am the assistant director of the lLaboratory for Environmental

Studies and the acting directer of our Radiological Hezlth
Training Program. |

In theée capacities, I am involved in research and
evaluation of ionizing and non~ionizing radiation and cther
environmental concerns such as stable pollutants.

I am assistant professor in the medical schoeol. I
teach graduate courses in the radiation protection field as
well as admiﬁiSter the graduate radiological health training
program.

I am presently President of the Greater New Yoik
Chapter of the Health Physics Society, member of the American
Industrial Hygiene Association, and the American Public Health
Association. |

I have written a number of articles for scientific
journals, reports, and am ceitifie& by the American Board of
Health Physic;°

0 Dr. Wrenn, in their testimony, Dr. Cole and Dr.
Beardsley suggested the possibility of a relationship between
the effects of radicactivity, and an increase in the temperatur
of the envirconment due to operation of a plant such as Indian
Point #3.

In your opinion, does increased temperature increase
the effect of radiocactivity on living organisms?

A At the levels of radiation that we are considering

W
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here, one would ekpect no deleterious effect from the radiation

itself, or from the interaction of the radiation and tempera-—

CHAIRMAN JENSCQ:_ I wonder if I may inte%rupt sSC
I will be clear in understanding the guestion. What are the
levels? WwWill ycﬁ put them in figures?

THE WITNESS: I could elaborate on that. The
radiation levels I'm talking about are at or below normal
environmental levels.,

CHAIRMAN JENSCH: Can you put a figure on that?

THE WITNESS: Yes. The normal background runs on
the order of 100 miliirads per year, and I'm talking about
radiation dose rates in this range.

DR. PIGFORD: FExcuse wme, Dr., Wrenn. I don't want
to interrupt any train of thought, but I thought Mr. Trosten
asked you if the temperature affected the radiation effects
on the organisms. i think you said it has no deleterious
effects. Does it have any other effects? °

THE WITNESS: Could I perhaps give my full answer
first and then we could come back to other effects, after I
talk about one?

DR. PIGFORD: Yes., If you could just remember this
arnd explain to me as you go along or someplace, what you mean

by deleterious or non-deleterious, so we will be able to

cope with this.
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1 THE WITNESS: Y think that perhaps my amplification
2 on this, which wili describe some of the biological work in
3 the literature, will put this in the proper context.
4 DR. PIG?ORD: All right. Please continue.
5 BY MR. TROSTEN: |
5 O Continue, please.
7 A The experimental work on radiation effects histor-
g || 1ically and presently is done by radiating test biota with
9 relatively large doses compared to natural background.
10 One organism mentioned by Dr. Cole is drosophila,
11 ||- the fruit fly. Dr. Cole indicated that the effects of
12 irradiating at a higher temperature would be to increase the
13 radiation effects seen in drosophila, fruit €ly.

'.'Lnd $7 44
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A The original report by Muller in 1930 indicated
that in fact the radiation effects were in the opposite‘
direction, namely, thét when drOSOpﬁila were irradiated at the
same doses at lower temperaturés, that radiation.effects
were increased, Here he was talking about the mutation rate
with respect to the spermétozoaa He probably put it a little
better than I haQe“

He wrote a summéry of this in the early '50's =-
He wrote a very excellent summary of all of his remarkable
work -- in which he said, "Thus there can no longer be any
doubt about the enhancing effect of cold on the induction
of both chromosome changes and point mutations in drosophila
spermatazoa.

This relationship is, as one might expect, based
upon the tremendous amount of research that has gone into the
field of radiation biology. Oneof the results of these
large numbers of researchers are -- it's a relatively general
pasult -- that radiobiological effects are dependent upon the
amount of oxygen present. The higher the oxygen content of thi
tissue at iiradiation, the greater the effect for a given
dose,

Now the capacity of body tissues, or water for
that matter; to hold oxygén is greater at lower temperatures
than at high. And particularly, with those organisms that are

not thermally regulated, namely which come into temperature
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equilibrium with their surroundings, one would expect to find
higher oxygen concentrationé at lower temperatures than at
high;

In addition, at lower temperatures, the rate of
removal of oxygen from the_tissues by normal metabolic
processes is far slower; Accordingly, at lower temperatures,
there is less oxygen present and one would ewpect to see
less effect and hence the results that Muller summarized.

These results have been represented in drosophila
by at least a half dozen other investigators. In any event,
since the doses at which these investigati?ns are carried
out are considerably higher than those expected from low level
relesases, the demonstration of any radiological effect -~ and
I will use deleteriocus radiological effect here with respect
to drosophila being mutations -~ is that these don‘tshow up
in the experiments at low doses.

So, accordingly, I think that one can confidently
say that no deleterious effects are éxpected at these levels.,

BY MR. TROSTEN:

Q At one point in your testimony I believe you made
the statemént the colder the organism, the lower the oxygen.
I believe you meant the reverse. Isn't that right?

A If I said the colder the lower, I did mean the

reverse. 1 was probably thinking a sentence ahead.

CHAIRMAN JENSCH: Will you restate it then the way
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the consideration of determining +the safety aspect.

you would like to have it?

THE WITNESS: Well, the lower the temperature of
the arganism, the greater the capacity to hold oxygen.

BY MR. TROSTEN:

Q Dr. Wrenn, in your opinion is it necessary to per-
form additicnal research concerning the relationship between
radiation effects and increased temperature in order to deter-
mine whether present standards for discharge of radioactivity
from Indian Point 3 as expressed in 10 CFR Part 20 are adequate

A No, I don't.

MR, TORSTEN: That concludes my questions of
Dr. Wrenn,

CHAIRMAN JENSCH: Cross—examination by the staff?

MR. CONNER: No, siry; but to be consistent we
believe that a formal motion to strike should be made because
we believe that this all relates to matters not properly with-
ing the purview of the Board in this proceeding.

CHAIRMAN JENSCH: The motion is denied. The Board
feels that these environmental considerations aré pertinent
and whether it is related to these standards or not, I think

the testimony of the witnesses we just heard is important in

Cross-examination by the New York State Atomic
Energy Council?

MR. SCINTO: No questions, Mr. Chairman.
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ebl i : CHAIRMAN JENSCH: Citizens Committee for the
2 Protection of the Environment.
3 MISS ELLINGHAUS: No question.
4 CHAIRMAN JENSCH: Mary Hays Weik is not here.
5 DR. PIGFORD: I woﬁld like to ask some gquestions,

Dr. Wrenn, but I don’t really know how to ask them right now.

7 But there is one question you might be able to answer.

8 It :sounds as'if you are speaking in testimony

) given 'by Dr. Cole,; is there any specific statement made by thef
10 most recent witness, br;'Beardsleys on this thermal effect as

i affecting radiation on organisms that you take exception with?

12 : THE WITNESS: Well, if my memory is correct, I can'tH

§3 give you the specific word-for-word statement. Dr. Beardsley
‘ 14 alsc indicated that an increased temperature would show an

i5 increased radiation effect at high doses. I believe this

18 is the opposite direction in which the evidence in the litera- |

17 ture indicates that the experimental results is important.

.8 MR. TROSTEN: The page of the transcript oa which

19 Dr. Beardslgy's testiﬁony of this morning appears is 1390.

20 CEAIRMAN JENSCH: 1Is Dr. Beardsley here? I want

21 to be sure ye don’t have a transcript correction situation. |

’22 He is not here? Welly, I think both of these gentlemen who ‘
. 23 testified, both Dr. Beardsley and Dr. Wrenn, would want to be

24 sure the transcript correctly reflects their testimony on

‘ 25 these several matters.
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e‘b5‘i . When one witness says the experiments and literature
2 are in direct contrédiction of the assertion, I first wonder
3 whethar there is-a correct hearing of it and not that the
4 transcription may not be correct but we have had some acousti-~
5 cal problems here tbday with outside motors and that sort of
8 thing and I would like to have it~
7 I call attention to the Citizens' Committee that
8 Dr'. Beardsley's teStimony‘be brought to his attention because
2 I'm sure Dr. Wrenn has reviewed the matter and he wants it
10  likewise to be. as the literature and the experiments show.

11 Have you concluded?

bl 12 | DR. PIGFORD: Yes.
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CHAIRMAN JENSCH: Dr. Wrenn, I don't think I quite
understood the last question propounded to you by applicant's
counsel. 1Is it necessary that there be additional R&D to
determine the effects of temperature and radioactivity?

MR. TROSTEN: Not research and development, but
additional research or additional studies.

CHAIRMAN JENSCH: You don’'t need to have any
additional studies -- would you re~read your question again?

MR. TROSTEN: My precise question was this:

In your opinion, is it necessary to perform
additional research concerning the relationship between
radiation effects and the increased temperature in order to
determine whether present standards for discharge of
radioactivity from Indian Point #3 as expressed in 10 C¥FR
Part 20 are adequate?

CHAIRMAN JENSCH: His answer was "no."

MR. TROSTEN: That is correct.

CHATRMAN JENSCH: Let me ask Dr. Wrenn, because
there have besn so nany references to this situation, ébout
the 16 miilién curies from Indian Point #1, the operation of
which may have some effect on Indian Point $3.

As I understand the question propounded by aéplicant“s
counsel, was the level permitted by 10 CFR, 16 million curies,
within that range? Are you satisfied that the release of 16

million curies on an annual basis, as proposed for Indian Point

#1 will not have effects that require further study or research?
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DR,iWRENN:. I think there would be no adverse bio;
logical effects resulting from a release of this type on an
annual basis. |

1 take it your question is addressed to the biology!

CHAIRMAN JENSCH; Yes, The environmental effects
particularly would affect the biological specimens.

Do you have anything fﬁrther you want to add?

DR. WRENN: No.

DR. PIGFORD: I don’t know if you are making a
reservation on just biology, Dr, Wrenn. Are there some other
aregas? Because I know, when you described your technical
background, it was very, very broad, including nuclear
engineering. Are there some other areas which this permitted
release might affect that you have some resexrvations on?

DR. WRENN: I think the question assumed that “the
ralease were at a rate of 18 million curies a year and I think
that this is consider;bly above the operational history of the
plant and were a release going on at that level I would have
the environmentalbmonitoring program upped in intensity con=-
siderably, ves.

CHAIRMAN JENSCH: My question is: What further
research.might be advisable if it were going at that 16 millioj
curie level basis?

DR. WRENN: Radiobiological reserach?

CHAIRMAN JENSCH: Or any research.

=

-
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DR. WRENN: If a release at this level were occcur-
ring, I can foresee that it would stimulate some radiobiologi-
cal research,

CHAIRMAN JENSCH: Why?

DR, WRENN: Well, I think that people in the Public
Health field always ask themselves a question: What would
happen if we were operating at levels many times in excess of
that? And I think that there is some basic radiobiological
research that could be done with very high levels of noble
gases that still remain to be done.

CHAIRMAN JENSCH: What would the research seek to
jearn?

DR, WRENN: I think perhaps one would try tc
investigate radiation effects in biclogical systems using noble
gases, And by "radiation effects™ I mean production of
lethality in irradiation systems.

Bear in mind here I am extrapolating considerably
above the release proposed to me and I'm answering as a
écientist concerned also with research.

CHAIRMAN JENSCH: I want you to use your entire
background and not compartmentalize your answers.

. Is there anything further you want to add that
research might seek to learn about or would be the objectives
of a research program?

DR. WRENN: I normally take about six months to thin#
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CHAIRMAN JENSCH: I don't think this will last that

 long,

(Laughter.’

But if you could work something in before the end
of the hearing it will be all'rightg Would you prefer to
give an answer later in that regard?

DR, WRENN: I would like to think about it a bit.

CHAIRMAN JENSCH: Will the witness be here further?
If he would like to ponder the matter and come.back later,
do you think it would interfere with his appearance as you
planned it?

MR. TROSTEN: No.

DR. PIGFORD: Dr. Wrenn, I hope that we can limit the

“breadth to which you ponder here. I beliave you perhaps

responded as a scientist perhaps intrigues with the oppor-
tunity of doing some experiments in a readiation field that
you don't normally have. But I think what we are getting at
here is if that release that Mr. Jensch.quoted were occurring,
what, in your opinion, needs to be done, what research, to
continue with the satisfactory assurancy that it is safe to
pecple in the environment that would be exposed to that
radiation? Could you answer that one?

And that is not like formulating a research program

to the National Science Foundation, which has to have suitable




eby ! technical merit without necessary application. We are in-
2 terested in a real problem here. That is what I want you to
3 concentrate on.
4 DR. WRENN: The general field of radiobiological
5 research includes experiments performed with a wide variety
6 of radiocactive materials, including the noble gases. The
7 experience we have with many of these materials, even in man;
8 have been very helpful in the setting of radiation standards.
9 In fact, they have been fundamental.
o One of the things that has made the field a little
i1 | easier to handle is the fact that it is possible to compare
12 these radiations from one emitter to another because they are
13 all beta and gamma radiations that are in fact quite similar.

i4 In the field of radiobiology it is possible to go just about
15 nuclide by nuclide through the -~ I should say element by
16 element through the periodic chart and look at radiation

17 effects.

18 Again I am talking about dose levels that are quite

19 high compared with natural environment levels. I suppose my

20 answer to your question is that chould exposures to levels in

21 excess of those present in the natural environment begin to

22 occur, that»we.wbuld probably do more radiobiological research
. 23 . with the noble gases such as krypton and xenon.

24 I would suspect that there is adequate information

‘ 2% now to predict what the sort of results weuld be. But
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these particular nuclides themselves.

Have 1 answered your question?
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experiments with
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ras 1
L DR, PIGFORD: I don't know, really. It is possible
‘ 2 you havej; I will try to see if I can find that out.
3 | So, when you said you would de more research on
. 4 the noble gases like xenon ‘amﬁ kryp&qm, is that because those
5 are the primary constituents of this gas that woum ke
& released?
'7 | DR, WRENN: Well, essentially yes.
8 DR, PiGFORD: Is there some significance in the
9 qualification essentially? Are there others?
10 DR. WRENN: No, there is no significance in the
11 gquzlifications.
12 DR. PIGFORD: ©Now, what imnformation do you need?
i3 Wﬁmt kind of effects are umcertain about krypton and
. 14 xenon in terms of whick we peed more information about?
15 DR. WRENN: I think that I have somechow implied that
i¢ ve need more informatim about them at the present levels.
7 . DR. PIGFORD: You didn't imply that to me, Dr.
18 Wrenn., You did say we were talking about dose levels that
19 are quite high compared to the pz}esent levels vhen we talk
20 || about this premise té:at 16 million curies per year would
21 | be reisased, so certainly you dide't imply if you are talking
22 about the present levels ~=
‘ 23 DR. WRENN: Perhaps I didan’t understand this, but
24 || with res,;ﬁ@ct to the word "high," although it is a large
‘ : 25 puzber, the 16 -mini.on curies result in equivalent doses to

|
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the skiﬁ on the order of that due to the natural background.
Wher I talk about high, I am talking about the elevation of
the doses above that.’}

DR. PIGFORD: Yes, sir, compered to present levels,
certainly, whicﬁ you have earlier stated are very low,
haven't you?

DR. WQENN: Yes.

'DR..PIG?@RD:‘ So there is no problem in my unders
standing at least that ve are dealing mow with an exirapola-
tion.far beyond presently measured levels, so I am happy to
limit it to that. Now, could you ansver my guestion?

DR. WRENN: Yes. I think I am extrapolating several
centuries into the future and perbaps to the whole woxld
rather than thig particular plant.

CHAIRMAN JENSCH: Did you say planet?

DR, WREHN: No, plant.

(Laughter.)

DR. PIGFORD: Really, Dr. Wrenn, it iz a hypothesized
situation right now, and I will hypothesize that it occurs
soon, just a hypothesis, that the plant is releasing 16
million curies per year.

Let's not worry about whether it occurs in the
next century or not. Let's say it is releasing 16 million
guries a year. Now, could you answer the question I pose?

MR. TROSTEN: Dr. Pigford, could you répeat your




end i0a

16
17

i8

20
21
22
28

24

25

e —ms—l—

praciée question given the assumptioh,that you just gave?

DR. PIGFORD: I probably can't, but I will tell you
whot I am lookinrg for. |

MR, TROSTEN: Yes, please,

DR. PIGFORD: Dr. Wrenn mentioned some research and
development on the effect of noble gases, xenmon and krypton,
under these assupmed cenditions, and we found out why he is
talking sbout xzenon and kryptoa, so my question was: Whét
inforepation iz needed from the research? |

R, TROSTEN: Excuse me, I didn"t hear Dr. Wrenn
refer to & need for research and development in the situation
in which 18 miiiion curies a year were bLeing relezsed. Awm
I correet? |

DR. PIGFGRD: I did, but it is possible i am wrong.

DR. WRENN: Yes, Mr. Trosten is correct.
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DR. PIGFORD: lLet's try again. Dr. Wrenn, I'm

going to assume that these reactors from the site are releasin§
16 million curies per year, airborne radiocactive material.

What further research and development or studies
or testing is needed for us to -- for that facility to be
operated without any concerns as to the safety of the public
from such radiation?

MR. CONNER: I would like to note an objecticn to
that question on Indian Point #1 and alsc on the fact that
it pre-supposes that there is some hazard to the public in mmmé:
plying with the Commissions established regulations. 9

CHATRMAN JENSCH: I don't think the question is
finished yet. Would you withhold your statement until the
end of the question? |

Will you read the guestion, please?

(Record read.)

CHAIRMAN JENSCH: The question was complete, I
guess., Will you state your objection again please?

MR. CONNER: The premise of the question -- well,
the 16 million, of course, from the previous discussions
relate to the release from Indian Point 1 and the objection
is that Dr. Pigford’'s question seems to presuppose'that re-
leases within thevaccepted range of the Commission'’s Part 20

regulation in some way requires testing or R&D or something

in order to make it safe.
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L My objection is based on the simple premise that
2 the Commissiocn has already established the standard ofvsafety
3. by, in this case, part 20, and therefore né R&D is necessary
) 4 and no further testing is necessary, and thatgis it.
5 The standard has been establishedong
6 CHAIRMAN JENSCH: Do I understand that automatically
7 | every reactor gets the Part 20 levels authoﬁizea in operating
s || license?
s MR. CONNER: Mr., Muller has testified the technical
10 || specificationsg adjust releases to show how Part 20 levels wmuld? |
11 be met.
12 ‘ CHAIRMAN JENSCH: Does every reactor get a Part 20
13 limit authorized? Are there some instances where lower 1evels%
‘ 14 A are permitted for different types of operations?
15 MR. CONNER: I'm not aware of any restrictions on
16 any reactor below Part Zd levels.
17 ) CHAIRMAN JENSCH: Mr. Muller, are you?
18 MR. MULLER: No, sir.
19 , - CHAIRMAN JENSCH: Is itla fair assumption that every
zo’ reactor gets the Part 20 authorized level available to it?
21 ” | MR. MULLER: I think I can only speak to date,
22 Chairman Jensch, and, as I just indicated, I believe every
‘ 23 “ site that we have licensed to date has received an effluent
24 level consistent with the values given in Part 20.
. 25 I A CHATRMAN JENSCH: Consistent with isn't quite my
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1 question. Is it up to the maximum permitted by it?
2 MR. MULLER: T believe so, but to really give you a
3 straight answer, I would have to look at each individual .
‘ ‘ 4 technical spec.

o1

CHAIRMAN JENSCH: When you c&nsider the release
8 levels from a reactor, do you analyze the character and nature
7 of the expected operations in order to fix that level anéd cut

8 of that, you have the maximum permitted by Part 20: is that

9 correct?
10 MR. MULLER: If I understand your question corkectly.
11 I think the answer is no.
12 CHATIRMAN JENSCH: You don't analyze the expected
13 || operations in order to fix the maximum release level?
. 13 MR, MULLER: I think basically what we do is we

135 look at the paﬁticular site in questioh, the nature of the

18 meteorology of the site, the manner in which the particular

17 material is going to be released, and based on this, we

1g || establish the tech spec limit.

19 CHATRMAN JENSCH: You undertake that kind of appraéch
20 for every reactor operating license, is that correct?

21 Ix MR. MULLER: VYes.

22 CHATIRMAN JENSCH: That was my original question.
‘ 23 1 MR. MULLER: I'm sorry. I guess I misunderstood the

24 original question.

‘ 2% DR. BUCK: Have operating licenses been granted to
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any site for more than one reactor at the present moment? I
know there are sites being built, but has a second reactor
at any one site actually been given an operating license at
the present time?

MR. MULLER: The only one I know of is the Valisido
site. I believe there are two --

DR, BUCK: The smaller experimental one.and the
large one. 1I'm talking about power reactors now.

MR. MULLER: I dont*t think we have a site where
there are two reactors.

DR. BUCK: So ycu may have some different considera~v
tions or different procedures when you get to a second and
third --

MR. MULLER: Except of course in March we did go
through ~- I think the Commission generally indicated what we
would do, and we would consider the site would have a Part 20
limit, not each individual reactor. s

DR. BUCK: All right.

MR. UPTON: May I make a comment please? I am
always disinclined to object to a Board Member's question, but
I would like to point out one premise in Dr. Pigford's question
that seems tc be so unrealistic that the Board might hesitate
to apply to this situation. The question ingquires whether or
not more research is needed before 15 million curies can be

released from a reactor. I hope I'm characterizing it




wel 5

10

il

i2

13

14

5

17

i8

20

21

22

23

24

28

1480
correctly.

wa; 16 million curies is being released only from
Indian Point 1, which is a reactor that has been in operation
for a long time, approved by the ARC. I believe the record
will show only 570,000 curies, if my memory is correct, will
be -~ is that right -~ can be released as the maximum from
Indian Point #3.

The operation of the three reactors together,
considered together, the maximum, according to the applicant's
own statement; would be the maximum attributed to Indian Point
#2, is that correct?

MR. GROB: The maximum -~ let me rephrase it. The
maximum that can be released from Indian Point Unit #1,
in order to stable load the concentrations required by 10 CFR
20, is 16 million curies per vear.

The actual releases have been 20 million -- excuse
me -~ please -~ an average of 20 curies per vear, approximately
28 -~ excuse me,.ZB ~= that is considering unit $#1 alone.

Unit 2 or 3 considered alone, the maximum that can
be released to be within the requirements of 10 CFR 20 in
concentrations is in the order of 570,000 curies per vear.,

The combined ieleases from these three plants have to take into
account that the releases from the three plants on an annual
basis will not cause concentrations due to their combined

effects in excess of those required by the limit set forth in




i
| _ 4
‘ ¥ 10 CFR 20.
2 I hope Ihave clarified the whole thing. I might
3 | add also we don't expeét any more on units 2 and 3, any more
‘ | 4 than we -- to be releasing 570,000 curies per year, but this
5 {| is the standard that gives us 10 CFR 20 concentrations.
6 | DR. PIGFORD: That ceitainly i¢ helpful, Mr. Upton.
7 The reason I quoted 15 million curies per year as this
8 aseymed release from the three plants is because that is the
9 highest number I get out of these permutations which the
10 || applicant has described.
11‘ CHAIRMAN JENSCH: ILet me see if i understand the
12 I last statement by Mr. Grob. You say the level from the
13'. three'plants can't exceed the levelis “»v 10 CFR 20. What
. 34 will that figure be from the three plants, as you compute it?
5 MR. GROB: For‘the noble gases, MPC is three times
16 | 10 to the minus 7th microcuries per cc. This is the concen-
17 | tration which can't be exceeded by the combined releases of
18 the three plants or an annual average Basis.
end #11 ;9 |
20
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CHAIRMAN JENSCH: Let me explain the problem I

>have. 16 million has been allowed as a maximum limit for

Indian Point 1. That is from the sife. I don't know how the

three piants can ever exceed that figure.' Can you tell me how?
MR, GROB: If Indian Point<+- The three plants |

can’t5 on the'basis of what we know about their operaicn

and our experience with the operation on Unit 1. They cannot

exceed that figure nor come anywhere near it.

On the basis of what the requirements of 10 CFR 20
are,‘Unit 1 could not release 16 million curies per year with
Units 2 and 3 in operation unless Units 2 and 3 were releasing
ncthing.

CHAIRMAN JENSCH: What is the total figure for the

maximum release for each of the three plants -- from each

- of the three plants assuming that you sought the full 10 CFR

~Part 20 limit? Express it, if you will, in the same type of

czlculation that is shown for the 16 million curies.

MR. GROB: This has to be related to an‘operating
license question. I'm not prepared to answer that except to
say that it is something that may be easily done based on the
krown meteoroiogy of the site and using, as I mentioned, the
conservative worst sector of meteorology on an annual basis,
and I would rather leave i% at that.

I could discuss a way of doing it but this has to

be developed during the technical specification review of




. . this plant.
” CHAIRMAN JENSCH: The problem I have is this:
3 Tf the amount of release Mr. Muller stated is for egch
4. site, and these three are really at one site, how can the
‘ ] three exceed 16 miliion? |
| MR. GROB: I didn't say théy could exceed 16 milliogx.
° I said that-- They certainly could not exceed 16 million
! curies and, however, I want to point out that Units 2 and
8
. 3 could not release anywhere near 16 million curies, either
one, if it was releasing all by itself, and stay within the
© concentraticns as permitted by 10 CFR Part 20, for a number
Y cf reasons.
12
CHAIRMAN JENSCH: Some of these things become soO
: ‘ " interrelated that it is difficult perhaps to have to much
y a precision at the moment but if you considered each of the re-
" actors separately, assuming that Indian Point 1 has this
' maximum level of 16 million curies largely due to the stack
Yl. - effect, I don’t know what advantages would accrue in the
e determinatimn for Indian Point 2 and 3 but assuming it came
}9 out 8 million for Indian Point 2 as the maximuj level you
2 would seek that you could establish under thise-
2 MR. GRCB: I woﬁld assume something less than
. 2 - say approximately 750,000, |
2 CHAIRMAN JENSCH: That is what yod expect to re-
24
. lease.
25 v
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MR. GROB: No.-

DR. BUCK: There is a very éomplioated interrela-
tionship because of the different heights of the stack. I
donft see how really you can answer iﬁ off-hand, This is a
complicated relationship because, if I understand this, if
Indian Point 1 was to be releasing 16 million you could not
operate either 2 or 3.

On the other hand if you were operating three at
its full CFR limit of what I think was 570,000 you again could]
not operate either 1 or 2, is that correct?

MR. GROB: That's right.

DR. BUCK: So there is an interrelationship here.
You can't throw this out as a direct answer without a com-
plicated computation,

CHAIRMAN JENSCH: Do you agree with Dr. Buck?

MR. GROB: Yes.

{Laughter.)

CHAIRMAN JENSCH: I will take it from there.

{Laughter.)

DR, PIGFORD: Mr. Jensch asked the yearly release
rates if each were operated individually without the others
operating and if each then under those conditions released

gas that just came continuously within 10 CFR 20. Haven't

MR. GROB: I thought we had.
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DR. PIGFORD: Could you recall the answer for us?

MR, GROB:..:Mri Cahill, I klieve, testified to that.
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LR¥ 13 1 ¥R, CAEBILL: As I recall the answer, taking each of
res 1 4
. -2 the plants as if they vere at different sites, the Indian

2 Point 1 plant releasing gas at the limit of 10 CFR 20 would --
‘ 4 the noble gases we are talking about -- I8 million curies
5 | would give us the limiting concentration corresponding to

8 10 CFR 20. Now, the design of Indiam Poimt 1 is different

7 from the more modern Indiap Point 2 and Indiam Point 3 in
8 that Indign Point 1 has a superheater with 2 high stack.
9 Now, I mentiomed in the last answer to this gqguestion

10 || that the discharge from the stack ig a2 heated plume giving

11 | very good meteorological dilutiom. I think there is
12 perhaps & necessary clarificstion here in that the 16 million
i3 curies is based on release from that stack bui without

14 credit for the additionsl dilution due to the high temperature
5 of the stack_efflnents,
16 Indian Points 2 and 3 don't have high stacks.
17 Ty,ey discharge from the top of the containment, and this
i8 discharge is taken as a ground release, therefore, taking
19 || - Indian Point 2 =- actually my numbers were based on Indian
20 || Point 3, so let’'s take Indian Point 3. The ground release at
gj. the meximum concentration allowed for the noble gases would
22 permit 570000 curies to be released.
‘ 28 | Now, in the answer previously, I used the same 570 ,00@)
24 curies for Unit 2. later in the course of the hearing it

was pointed out that this is somevwhat lower thén what would
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1 actualiy be the case because Unit 2 is further from the site
6’7“5 2 - , |l boundary, So there is some differemce on the order of
3 | perhaps 800,000 curies insfead of 570,060 curies.,
Now, if each of the plants were at different sites,

you could add to the 16 million from the first plant the

(%]

570,000 from the third plant and the somewhat larger amount == |

800,000 -~ from the secongd pilant.

!

But since theyv are on one site, then there will
o || ® s ilmit which has to be determined im detail and agreed
o || to by the AEC staf? and sot forth in the technical specifications.

13 But this limit would not exceed the 16 milliom for urit 1

12 because, let’s say, unit 1 was running at the limig¢, 18

13 million curies.

‘ 14 Even though that release is up in the air, one more
5 || curie frem unit 2 would 2dd to that limit -- the hundred
16 | percent .001 is over the limit that wouldn't be allowed.
17 On the other hand, if urit 3 were at its limit, 570,000
i8 curieé, again mathematically there would be no more budget |

19 left for the other umit.

20 : So, the preeiée answer as to how much can be dis-

21 charged from these three sites has to be worked out, bat

22 it will not exceed 16 million, and it won't be less within the
, ‘ 23 accuracy of these numbers, but in the range of what we are

24 talking about -~ won't be less tham 570,000 curies. it

will be somewhere in between, with each unit having a budget

set by its characteristics, the elevation of its release and
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CHAIRMAN JENSCH: Thank you very much. That is

ftwhat I hoped would turn out to be the snswer. I am glad

y ou answered it.

DR, PIGFORD: Now, I am really not seeking to ask
Dr. Wrenn any quastion relating to how -- to the releases
after the plants are constructed and of operation license and
s o torth. i am asking him a question which I will rephrase
as follows: -It has been emphasized to the Board that the
10 CFR 20 limits are the ones that are-appliaable, and so I
2m going o assume for the moment that they are met in terms
of concentrations from this release.

I am assuming specifically that the concentration
at the site boundery calculated by the technigues the
applicant has described is at 10 CFR 20 maximum permissible
c ch@ntration limits.

Further, I am going to assume that the source of
the radicactive gas from thét happens to occur from Indian
Point 1 releasing gas and Indian Point 3 releasing gas. I
am not goling to be comstrained right now ab@ut expec ted
releases, but I am going to assume they are releﬁsing enough
to reach this Part 20 maximum permissible concentration, which
is the governing regulation.

Further, to be specific, I will assume, which I

think comes within the framework suggested by Mr. Cabilll,
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that Iindian Point 3 is releasing -- I want to retract that.
That is a question of assumption. I am going to assume that
those tvo plamts, Indian Point 1 a2nd 3, are releasing on the

oxrder of, say, something between 10 and 16 million curies

" per year, which I think comes within 2 reasonabie framework

of the numbers given by Mr. Cahill.
Now, with those assumptions and recognizing that
these release rates are tied to the 10 CFR 20 governing

regulstions, through m@teoroiogical data and ealculations, I

would then 1like to ask you what further informatiom is needed
- on xenom and krypton to insure that the hezlth and safety of

| the public is adequate here -- acceptable.
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THE WITNESS: That’s an easier question to answer.
Egsentially, none.

CHAIRMAN JENSCH; Does anybody bhave any further gues-
tions of the withess? |

{No resbonse.)

CHAIRMAN JENSCH: Hearing no regquests, you were
going to consider something and you will be called upon later,
is that correct?

THE WITNESS: I thought that we == this question
actualiy followed up that matter, and bhad taken care of it.

CHAIRMAN JENSCH: Let us lock at the tramscript.

I think there was a litile difference, and in the light of

your first answer, you Bnay find you may want to consider
it further.
Ve wéuid be gzéd to hear from you further in that
regard.. You are temporarily excused, Dr. ernna
(Witness excused.
CHAIRMAN JENSCH: At this time let us recess to
reconvene in this room at 3:55. |

(Recess.,)
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CHAIRMAN JENSCH: Please come to order.

Before Dr. Buck proceeds on another subject, let

me continue with one statement. I would ask Mr. Cahill if

our understanding is correct of the limits of relezses to
which we have just been considering.

Supposing Indian Point #1 were releasing on an
annual basis séme like this: 15,750,000 curies of radioactiv~?é
ity. Wou1d~1£dian Point 42 then have available for release |
an amount in s&me ratio of something like this: 250,000 over
16 million, muitiplied by 800,000?

MR. CAHILL: Mr. Jensch, I just want to make sure
I have the question right. As I understand it, you postulat;d ?
that Indian Point 1 was releasing at 15,750,000. i
| CHATRMAN JENSQﬁ: Correct.

MR; CAHILL: énd you suggested that then Indian
Point 2 would have allowed for it 250 --

' CHAIRMAN JENSCH: There would be available in that
one year an amoﬁnt measured by a ratio of 250,000 over 16
million measured by 800,000. I'm getting a lot of affirmative
nods around the table, but I don't know whether you agree.

{Laughter.)

MR. CAHILL: Well, I'm not sure ~- this is generally
the approach. I°'m not sure whether these relationships would
be linear -- the matheﬁatics and the mathematical approach

to the combination has to be computed allowing for the
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meteorological dilution of each and the distances, but the
basis wouid be for that limit that the off-site dose under any
combination of these releases anywhere off-site could not
exceed the limit of 10 CFR:ZO,-which is a half rem per vyear,
and this would be worked Back through the concentrations, the
maximum permissible concentrations, for the gases which
equiﬁclate to that does through to the allowable rate of
release from each plant in terms of curiesvper unit time.

Now, I think the mathematical examplie you gave,
Mr. Jensch, is within that principle. Whether it would
actually be those ratios -- I don't think, even though there
seems to be some agreement that that is right, I know this is
a complicated calculation which has to be developed, and I
do think that the principle upon which these releases will be
defined has béen set férth in this hearihgfgow; and of course
it will be précisely definéd in the technical specifications at
the operating iicense stage.

CHAfRMAN JENSCH: Very well. Do you want to proceed?
Thank you. ‘

DR. BUCK: Let's turn to page 1015 of the transcript.
This gets into the answer on quality assurance that was given
by Mr. Grob yesterday or fhe day before -~ I forgét which.

This was a qguestion that I posed at the pre~hearing conference.

Will procedures be written on or before the time they are

needed? Your answer at that time was procedures for quality
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L assurance program con Indian Point #3 have existed since the
. 2 beginning of this program. These procedures have existed forl
3 quality control suxvéillance and other procedures have existed
‘ 4 in the form of memoranda and other communications. The
5 procedures required for the program as it develops will be
8 -prepared prior’to their need.
7 Thig} to me, seems a contradictory statement. The
8 first one sayé procedures for the guality. assurance program

9 have been completed. The last paragraph says they will be

10 completed as needed.
11 Can you tell me exactly what has been prepared and
12 in the second paragraph, what form does the memorandum and
13 communications take? Are these actually written procedures
. 14 or not?
18 " MR. GROB: The work underway on ﬁhis project so
18 far has consisted of some site preparation work, plus fabri-
17 cation of certain components.
i8 As fime progresses, other stageé of work becomes
ia involved. The biggest effért so far since what hag been going
20 on so far has been in the area of quality contreol surveillance
21 I of components fabricated in shops -~ vendor shops.
22 Foxr this work, a procedure exists -- procedures
.V 23 exist. As work goes into construction on-site, other proced-
24 uras for handling, storage and such will be prepared prior
‘ 25 to such work being done in the form of the written procedures
|
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1 given in our -- titles of which were given in our supplement.
2 We have such procedures. We have utilized them on our other
} 3 projects. |

‘ 4 ' We Iqave, for the purpose =--
5 DR. BUCK: When you say you have such procedures, are
g | ‘they in a different form?
7 | MR. GROB: Yes.
8 DR, SUCK: Go ahead.
P MR, GéOB: For the purposes of the plan, we compiled
10 a bunch of tiﬁlés that would contain these procedures to allow
1" more'eXpeditious auditing oflprocedures, Sc we have had
12 procedures. We have procedures, I was trxying to be clear that
13 the titles as described in the supplement to tﬁe summary of

. 14 application, that these procedures are in that form, and not
i5 in their entirety yet; |
18 DRD_BUCK: Aré the procedures in the proper and
97 finalized form for the units you have ordered -- when I talk
i8 about units, I'm talking about maierials you have ordered.
i9 Let me make an aséumptiohvhere.
20 Suppose you héve ordered the pressure vessel or the
53 heat exchangefs. Have procedures been written for those? I
22 I may have the %ronq example.

o 28 MR. GROB: Yes.
24 DR. BUCK: Procedures in a proper form have been

. 25 written for those?

Il
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MR. GROB: Yes.

DR. BUCK: They are beinq-auaitedé

MR, GROB: Yes.

DR. BUCK: By yourself or‘U° S. Testing, one or the
other, I presume.

MR, GROB: ' The auditing of the records and guality
control surveillance work is being done primarily by U. S.
Testing, which is our agent.

We have also utilized at times our own company
personnel in certain areas.

DR. BUCK: All right. Now, going to the second
paragraph here, where vou have procedures in the form of memorwg
anda and other communications, do you éXpect'to have the
finalized form, the proper form of 0.A. procadures written
for other thinés as you order them or before the timé you order|
them?

‘MR. GROB: Yes.

DR. BUCK: You will carry this on all through the
whole setup?

MR. GROB: Yes.

DR. BUCK: How about sub-systems testing? Are you
formulating procedures for testing for quality assurance as
a system in any of thése cases?

‘MR. GROB: Tect procedures will be formulated.

Test procedures exist -- this is pre-operational or final
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testing.

DR. BUCK: Yes.

MR. GROB: Theée procedures will be prepared prior
to the ~-- prior to when such testing gets underxway.

DR. BUCK: 1Is a representative of U. S. Testing here?

MR. GROB: Yes.

DR. BUCK: I wonder if I could ask him a few
questions. Where is he?

MR, TROSTEN: Mr. Fuches is coming to the witness

table.
CHAIRMAN JENSCH: Has he been sworn?
MR. TROSTEN: Yes.
Whereupon,

IRVIN J. FUCHES

was called as a witness on behalf of applicant, and having
bezn previocusly duly sworn, was examined and testified furtherx
as follows:

CHATIRMAN JE&SCH: For the sake of the tecord, give
your full name and address.

THE WITNESS: Irvin J. Fuches. I live at 32 North-
view Terrace, Cedar CGrove, New Jersev.

DR. BUCK: I would like to have you get out -- I
believe it's Exhibit 3 -- no, sorry -~ Exhibit 2.

THE WITNESS: Iet me get that from my chair.

DR. BUCK: 1In that exhibit, you have given, or the
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épplicant has given, I présume through you -~ three charts,
dutlining the organization of UA.S. Testing.

THE WITNESS: Yes.

DR. EﬁCK:V It's A?pendix ~~ Section 4, item C -~
no, wait a minute. Appendix B.

Taking the first of your charts marked as figure 2
in here, U. S. Testing Company Table of Organization, under
the hox for second vice-president from the left, there are a
series of boxes across there Ehat all say "vice-president.”
The second from the left as you come down that chart vou come
to "Nuclear Services." Is that the section responsible for
maintaining the contract that you have with Con EAQ?

THE WITNESS: That's right, within that division
itself is a sub-section that is responsible for this job.

DR. BUCK: And the organization of that section,
the outline is in figure 37

THE WITNESS: Yes. The cne entitled "Ouality

Assurance Section.”
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LRW 1? 1 DR. BUCK: Quality assurance section. The question
rms :
‘ 2 1 want to ask -- figure 4, quality assurance sectien, where

3 || does that fit into the muclear engincering services?
'. 4 MR. FﬁéHES: That is a2 section within puclear
5 services divisicn, as shown oa figure 1, which is the overall
6 company chart. J
7 DR. BUCK: So, figure 3 has nothing to do with the --|
8 | MR. FUCHES: No, figurJeIS describes broadly the
9 éervices available to the auclear commpunity withim which is
10 surveiliénce services.
11 DR. BUCK: I see. So the organization that you
12 are working uéder is this figure 4, actually, quality
13 assurahce secﬁion, which reports u? to one of your vice
14 1| p residents?
15 o ERo}fUCHES: Yes, which is mysself.
16 DR.'BUCK: All right. Now in Mr. Grob's testi-
17 moay on page 1014, liges 11 to 13 it says, "The Nuclear
18 Eﬁgineeriﬁg Services Section reports both to the
19 || manmager of engineering and a vice president.” Can you tell
20 || me how you do this? What is the basis for this?
21 MR, FUCHES: I think the best way to put that
22 || within the cditext of our company is probably toc give you &
‘ 23 | vt of a rundoﬁn aé to how we are organized and exactly why
| 24 it is éhis vay.

. 25 | DR. BUCK: I would appreciate it if you could.
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MR. FUCEES: Fine.
DR. BUCK: Do you want to draw it onm a chart?
MR. FUCHES: I thimk I could just go through it.
It isn't too difficult. U.S. Testing Company is basically
an independenf festing laboratory with 450 technical and
supporting personnel. And as such it devotes itself entirely . |
to lab and fiéid-testing, inspection and consulting services
in the field ;f engineering, chemistry, biological sciencé
and also to thé behavioral sciences.

it is organized basically in terms of depariments
or divisions which gncom?ass either services to these
particular taéhnclogies oy particular areas of teignslogy

' Ay -

ac mechanical engineering or electromics oF eﬁvirchmental_
testing sind 5130 in terms of depertments which
address themselves to pérticu&ar industries. It is the
iotter case where it is to determine the best organizational
method for nuclear-sefvices would be for & divisional status
addré@siﬂg itgelf to all the thimgs that have been asked of
U.S. Testing Company in this area and for example it
encompasses the coatract we have with the AEC at Hanford
Radiation Prqtectian Services of both the personnel, and
the enviroamént there inclu&ing air and water in the Columbia
River snd also the vegetation. 1%t also includes, for example,

this entire division called nuclear gervices division, the

operation of the 2 MEV vandegraff - generator that does




ras 3 3

10

11

12

13

14

15

‘ 16
17
18
19
20
21

22

24

1499

fault detection work on large castings and heavy-wall forgings

| . for the nuclear industry.

DR, BWCK: That ié in your own laboratory?

ME. FUCHES# That's right. It happens not to be
in ome Eocaticn, but it is an encompassing thing, Within
this nuclear sérvices division is, of course, the thengs we
talk about today, surveillance of quality assurance programs
and also what I would consider to be at the lower echeloms, the
on-site testing and inspection services that we provide for
such things as coancrete and cad-well(?) supplies and re-
inforcing steel and that kind of thing.

To coordinate these things which in some cases
draw upor the resources or the humsn rescurss within our
various different technological divisions == for example
in chemistry where people may be drawa ocut for particular
problens herve in terms of qQuality assurance surveillance,
we have felt that it first of 211 needs day-to-day super-
v isicr and management and direction, whiech it gets through ocur
engineering division. | |

&8 stated hewre, the engineering division manager
makes certain it works in terms of drawimg upon all the
resources of the various departments of our company. I have
been chosen to have it report to me as a3 parallel function
to enhance it until it gets into a stage where it is adult

enough to ride on its own keel,
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DR. BUCK: I see, Thank you. Well, let me ask:
From the statements that are in here, I asume that you have
done a service_simil&r to what you are doing for Con Ed
for other reactors?

MR. FUCHES: -Yes,

DR. BUCK: Can you tell me what your job is as
far asg == I am‘talking about your coampzny’s job now -=
what ezactly is-your compény"s job? What sefvices will it
perform for Coﬁ ED, to your understanding?

MR.'EHCHES: Tq ny understanding on Indiam Point
3 it will be td“augment their own personnel forces, to

monitor the quality asurance program within the plants of

that are called out eithef through codes or specifications
or the purchase orders a?e in fact being carried out and to
do this im a method by which we would do it on a momitoring
basis rather than on 2 100 percent attendance at each individuall
plant.

DR, BUCK: fYour company will have its own personmel,
ar itself -- will it conduct any primary non-destructive testing
on the site or monitor other contracts in doing this?

MR, ?UCHES& We will only monitor other contracts
on unit 3.

DR. BUCK: That iz the same throughout the «=

you don’t do any of this work im your own laboratory other
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MR. FUCHES: VYes.

DR. .BUCK: Do you have what I guess I w;ll call a
project manager for this particular contract?

MR, fDCEES: Yes,'I might add there are provisions
in ocur arr&ngémem% with Con Ed that they may call upoen us
to do specific check itestz vhere they feel this is mecessary,
but it would not be our primary responsibility.

DR, BUCK: I don't like to sece the auditor also

doing the primary job.

MR. FUCHES: No, we won't a2llow oursclves to get

in that predicament.

DR. BUCK: In this case what you are saying is

~ if there is a question about a group of tests or something

like that, your group might be callsd upon to repeat tests
or do 2 sectian of the test, is that correct?
MR, FUCHES: Yes.

DR. BUCK: Is that your understanding, Mr. Grob?

MR, GROB: Yes.

DR. BUCK: I am trying to be sure there wés no
auditing by the same group doing the teSting, I started
asking you about a project manager for the contract. Do you
have such, Mr.Fuches?

MR. FUCHES: Yes. We yave a project manager in

charge of tramslating our requirements on Unit 3 into actual
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DR, BUCK: Is he an on-site man or in your head-
quarters?

MR, FUCHES: He would be in our headquarters.

DR. BUC§§ Do youhave an on-site man or a man here
all the time ér located here all the time?

MR. FUCHES: No. We do pericdieally visit the site
as we do in the plants of others, Westinghouse and their sub- _
sidiaries and aiso ﬁﬁ@ and their subsidiaries. There is
no ope at thié particular time who = been assigned full time
in any particular site or plant.

DR. BUCK: I see, Do you expect that you will at
sone time as the plant approaches completion?

MR, FUCHES: I think it is too esrly now to say.

It is my own prediction it will be something approaching

fuil time in one place or andther, but not consistently

from o=

DR. BUCK: Do.you axpect to do the auditing on
incoming mpterials at the plamt or do you just audit the
guaility assurance tests @h the incoming?

MR. FUCHES: That is right, we would audit as opposed
to actually doing it.

DR. BUCK: So, you would have to have a man lere

& fairly frequent amount of time as the plant proceeds?

MR, FUCHES: Freguent in terms of,say, once or
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rms 7 1 twice a week, probably so.
‘ 2 DR. BUCK: Do you have any -- your project engineer
3 or your project manager, he will be on this full time?
o -4 MR. FUCHES: Yes, he is.
5 DR. BUCK: Anybody else besides that?
6 MR. FUCHES: The group as const;tuteé is as follows:
7 |l we have a emall complement of full time people assigned to
é' this particular projeét‘ These people, as I say, these
9 - engineers translate the responsibilities delineated in the
0 quality assurance pian.
1 | I tﬁaink the key here as to our role as U.S. Testing
12 and the particular benefit we bave to offer ig the extraction
® 13 | or use of techmologizmts from our various divisions who are
14 called upon by the full time enginecers so that, for example,
15 'if there is & radiographic review to be made at the particular
16 plant, there we would dispatch a technologist who is working
}- 7 - at radiography full time within our non destructive testing
i 18 laboratory and he would be given the procedures that we
‘ 19 are writing and have written and he would carry out the actual
20 | réview of both the personnel as they are carrying out the
_Zi radiography, 21iso the interpretatﬁon of the £film and on
22 into the specifications that have been agreed upon that
_. 23 - must be met and the same for chemistry and metallurgy and
. 24 ﬂ* any different techrological area. What we have is a small
25 fulltime complement and a relatively large part time
|

r | ‘ '
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conplement that is called upon.

DR. BUCK:

MR, FUCHES:

Are &ou presently aware of what has been'i

Il o rdered already for this project?

I myself am not.

DR. BUCK: I mean the company.

MR. FUCHES:

Yes.

DR. BUCK: And your  project manager for this

operation is aware of those  things that have been ordered?

MR, FUCHES:

In the very details, yes.
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DR. BUCK: Have the technical specifications for
these items been given to‘you?

THE WITNESS: Yes, prior to every particular in-
vestigation that is made everything that surrounds or enéom;
passes the recuirements are gotten and reviewed before the
investigation is made.

DR. BUCK: Do you participate at all in setting up
procedures for quality assurance -- shall we say quality
assurance procedures?

THE WITNESS: Only in a peripheral and supporting
way. If there is some particular technology that we-- Let
me use an example:

In the area of concrete testing, for example, I
believe we have been used in a supporting role to hlep to
assess or help to draw up specifications =~ I'm not sure if
it's Unit 3 or Unit 2 but it's thét kind of thing. But it
is not a general rule tp have us draw up specifications.

| DR. BUCK: But test procedures, if you have ques-
ticns about test procedures or suggestiqns on themy; I presume
your contract allows you to make them and cooperate with Con
Ed on test procedures.

THE WITNESS: That's right.

DR. BUCKQ I think we talked mostly about componenti
testing at this point. Are you geoing to get involved in

systems testing? Or do you know that yet?
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THE WITNESS: We really don't know that yet.,

DR. BUCK: Do you do very much systems testing in
plant for contracts of this nature? Do you get into the pre-
operational tests of the components you already checked out
and so on?

THE WITNESS: No. Generally U, S. testing has not
gotten into +that.

DR. BUCK: So your limited auditing, shall we

say, will come when the components themselves are approved

and on site. I am talking about comnconents-- I'm talking abot

a pressure tank. When that pressure tank gets into the site,
your auditing of the quality assurance basically ends at
that point.

THE WITNESS: That's right, except for any check
tests on it once it is installed in the system. We may be
involved there, too.

DR. BUCK: But it doesn't get into the actual
system or subsystem operation?

THE WITNESS: No, it deces not.

DR. BUCK: Thank you. .

Tom, do you want ®© examine-- Oh, another question.

What sort of records dé you keep? How are they
kept? How are they presented? To whom are they presented?
Let's put it that way.

THE WITNESS: Each of our surveillance visits,
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eb3 ! || whether on site or in the plant of the prime, the nuclear
2 steam system supplier or one of his contracting subtiers,
) 3 would generate an inspection report which is addressed to
|
‘ 4 Con Ed -- Mr. Grob, in particular -- and this calls out where
5. we were, when were we there, who we talked to and what we
8 looked at and then generally a conclusion as to whether we
7 felt that the prbvisions of either the A specification or the
8 codes encompassed or the purchase order have in fact been
9 met and of course if they haven't been met we call that out
10 there, too.
i1 DR, BUCK: Is your inspector signing an acceptance
12 o» rejection on the same sheet?
13 THE WITNESS: No. We are not in an accept or rejecy
‘ 14 position. We basically give our opinions as to whether or
5 not specifications are being followed.
i6 DR. BUCK: How do you do that?
17 THE WITNESS: Through our actual report. First,
18 if it's a-- Well, if we find something that doesn’t meet
19 specification, that there is a discrepancy, usually a phone
20 call is directed to Con Ed followed up by the written report.
21 DR. BUCK: What I'm trying to get at: Suppose
‘22 you go out to Timbucktoo and inspect some equipment and you
‘ | 23 accept it 2l1l. Is there a form or record sheet or something
24 which goes into Con Ed explaining exactly what your inspec-
‘ 25 tor looked at?
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THE WITNESS: I have to correct one thing. We
don't accept anything per se at the time of our inspection.

DR. BUCK: Let me scratch out the word "acceptance"
then, .Suppose your inspector goes into a plant and inspects a
group of items. Does he then send some sort of report
explaining exactly what he looked at, what tests he checkeq
and so on?

THE WITNESS: Yes.

DR. BUCK: Sent in to his manager or Con Ed4?

What is the flow of information?

THE WITNESS: From the actual inspector to the
project manager on Con Ed Unit 3 -~ our project manager -
and from there a report goes to Con Ed.

DR. BUCK: All right. So that Con Ed would have
the complete record at the end of the project on what you
had looked ét or what your inspectors had looked at and where?

THE WITNESS: Yes.

DR. BUCK: Now you say you report~= You don't
peject or accept, but if you find éomething fhat isn't meet-
ing specifications, then you immediately report this to Con Ed
directly?

THE WITNESS: That's right,

DR. BUCK: So that they still have the accept or

reject in their hands rather than in your hands?

THE WITNESS: That’s right.
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DR, BUCK: Let me ask Mr. Grob a question, if I
may.

Sohewhere in your testimony, I asked about a
judgment situation as to who could change the specifications
for the procedures that were put through and somewhere in here,
you séid‘it went back to the generating organization for
the specifications.

MR, GROB: The organization which generétes these
procedures of specifications, correct.

vDRu BUCK: Where does it go as far as the level?
Do you have to go back to some reaéonably responsible people id

this organization or are you just going to somebody on site

MR, GROB: Within ==

DR. BUCK: Not that they aren't responsible but I'm_

company now,

MR. GROB: All right. Just to explain this
project a bit, this is a turnkey p;oject for which Westinghouség
is the primeé contractor to Con Ed, United Ehgineers and
Constructoré is an architectaengineer subcontractor to the
Westinghouse Corporation. U. Si Testing Company .is Con Ed's
agent.
| There are quality assurance procedures for this

project prepared by United Engineers and Constructors, the
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Westinghohse Corporation, Con Ed Company, and U, S. Testing
Company. The procedures prepared by Con Ed or by U. S.
Testing Company are reviewed and approved by myself. The
procedures prepared by United Engineers and Construction are
forwarded to Westinghouse, who in turn, along with their own
procedures, also forward these to me and I review these--
I don't specifically approve them. Should, by review by me anc
staff9 I determine that in some way a requirement of the
application or a requirement of agreements of Con Ed and the
Westinghouse Corporation do not appear to be satisfied, I
would then inforﬁ Westinghouse that whatever is under review
is not acceptable.

DR. BUCK: May I ask this: Since Westinghouse
is the prime contractor, do you have an agreement with tﬁem
that your auditors, in the form of U. S. Testing, can go into
one of their suppliers® plants and do an audit?

MR, GROB: Yes.

DR, BUCK: So thére is no conflict of prime and
custbmer, right?

MR. GROB: Right.

DR, PIGFORD: Mr. Fuches, does U, S. Testing have
any responsibility on Indian Point 2?

MR, FUCHES: Yes, we do.

DR. PIGFORD: 1Is it similar to that described here?

MR. FUCHES: Practically identical to what

my
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we have on Unit 3. |

DR. PIGFORD: Could you give us an example of
something where your cbmﬁany, through its testing, found it
necessary to report in, as you have described, in effect
some change? |

MR, FUCHES: You mean where we might have found a
disérepancy?

| DR, PIGFORD: Yes.

MR. FUCHES: I don't think I could point out a

DR. PIGFORD: Maybe Con Ed could give us an example;

MR, GROB: Yes, I will.

We, through the efforts of U. S. Testing, we
have developed questions regarding material certifications for
certain piping. We reaised-- We told Westinghouse that we
raquired that this situation be evaluated and that the records
be traced so that we could assure ourselves that the materials
required by the specification were indeed the materials that
were to be provided -- that were provided. |

DR. PIGFORD: I was hoping for an example in
terms of a component. Is this attached to any particular

component in the plant?
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MR. GROB: 1Is the piping attached to components in
the plant?

DR. PIGFORD: i beg your pardon. I didn't hear that
part of your answer. Iﬁ was piping. Primary system piping?

MR. GROB: WNo. It involved some small sized stain-
less steel piping.

DR. PIGFORD: Yes. Mr. Fuches, is there any
particular itém of eqﬁipment or component in Indian Point #3
where gpecific -~ I guess you wouldn't call it approval, but
affirmative reéommendation from your company is required before
construction can proceed?

MR. FUCHES: No, I can‘t think of any that fell in
that category.

DR. PIGFORD: 1Is there any specific item along the
plant schedule of construction where someone from your organ-
ization is actually being %here to witness a test that is
required béfore the cénstruction could proceed any further?

MR. FUCHES: Yes. ‘There are probably numerous
instances where cémpbnents do reéuire our visitation to witness
either a final performance test of a hydrostatic tést or
some particular test that is called out in the drawing or
specificatiohs and without us being there, it would be a hold
until we were there.

DR. PIGFORD: Could you give us an example?

MR. FUCHES: I think if I mentioned the steam
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| L generator, I think that would fall in that categqory, would it

‘ 2 not?

1 3 MR. GROB: Yes.
‘ 4 ' DR. PIGFORD: But apparently the constructién can
5 proceed without an affirmative or negative report from you on
) this; is that .right, Mr. Fuches?
7 MR. FUCHES: Well, if -- maybe I ought to describe
8 our \ro;_le a bit differently. If a component is part of Ehe
8 nuclear steanm supply system, or is one of the engineered
10 safegquards or -h:as anything to do with the cﬁitical structures,
il it would, during its manufacturing or erection phases, see a
12 U. S. Testing Company inspector at least once during that run
i3 and in most cases, at a hmnber of different poihts which we
‘ 14 would consider with Con Edison to be critical points to check,
15 the adequaéy. of the construction or manufacturer.
15 DR. PIGFCRD: I understand that. You have given
17 us an exa.mple‘ of one where you apparently are required to be

18 - there. But my guestion is this:

19 Apparently a report from you on the results of your
20 having been there and seeing what is happening is not
21 actually required before they go ahead on further construction. |

22 Is that right?
‘ 23 MR. FUCHES: I don't think I can answer that

24 question.

. 25 DR. PIGFORD: Is there someone who can?
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MR. GRCB: Your construction on such item, manufac-
ture of such item, could proceed. The U. S. Testing report
or such item, shounld they discover some problem, would be

reviewed by Con Ed and we would not demand that construction

stop. We would merely inform our prime contractor, Westing-

house, that what was involved was not acceptable to us.
DR. éIGFORD:- Sﬁppose the inspector had not sub-
mitted a report? Could vou go aheéd with construction?
| MR. GROB: If the inspector had not submitted a
report, could they go ahead with -~ well, the inspector
dcesn't submit the report until he makes inspection and the
construction is going on all the time, and I’mlafraid I don’t
understand. »
DR. PIGFORD: The trouble is, T don't unéerstand
ﬁhy you don“t:understand.
{Laughter.)
That is not unusual, because I'm h;ving trouble
phrasing it in a proper language.
| . From the first question or second question I asked
Mr. Fuches, I learned that there are no checkpoints along the
way where construction can't proceed without an affirmative
written report from his company. Is that your understanding,

Mr. Grob?

MR. GROB: T think Mr. Fuches®' testimony was that

certain tests as such in certain areas of the construction of
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the plant are required by the plant to be witnessed or audited

by U. S. Testing Company and the Wéstinghouée Corporation is

present and the test or what have you involved requiras both
Con Ed to be there and Westinghouse to notify us in time to be
there, so in that sense, if for some reason we didn't get
there, it might proceed on the scheduled time.

DR. PIGFORD: That is certainly helpful, and we have
established that, haven’t we, that he has to be there for cexr-
tain thihgs i1ike the steam generator? Is that correct?

MR, GROB: Yes,

DR. PIGFORD: What I am now getting at is: ;

Is something more than just his presence required?
Let me take a hypothetical example which I don’t pretend to
have any bearing to the people at U. S. Testing.

Suppose the man has an off day, and doesn’t really
Awatch,.but he is there and nobody really relizes that he is
not in his normal state of competence, and he does not subﬁit
a report.

Is there anything in your procedures that prevent
J you from going ahead withoﬁt demanding that report for review?
MR. GROB: Oh, I would demand that report for review.
DR. PIGFORD: I understand that you wouid, but is

there something in your procedure that would keep you from

obligated to provide them with sufficient notice for them to bei

going ahead with that without demanding that report for review?
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1 MR. GROB: There is nothing -- let me put it this

2 way. Our procedures do not require Westinghouse Corporation
3 or its subcontractors teo stop work until Con Ed has received
4 a report or has specifically given approval of what is in

progress.

(62

8 In other woxds, what I thihk the intent of the

7 question is, is it specific approval by Con Ed that is re-
38 Quired after these hold points before work caﬁ continue?

9 DR. PIGFORD: No, sir. The intent of my guestion
10 is whether that report from that inspector has to be in

1" hand and reviewed by you before you can go ahead.

end#l@% MR, GROB: Well, . . .
i8

i4

16
17 ‘
18
19
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28
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DR. BUCK: 1if the man is there witnessing the work,
he is required to be themw to witness the work, you can't
wait to start the work until he puts the report in.

DR. PIGFORD: I guess we have to rely on the fact
that the inspectors just d0n5t have off-days, then.

MR. GROB: No. I1If, for ezxample, the U.S. Testing
Company were toﬁwitness a hyéro tgst of a vessél, and I thiﬁk
the intent of your question is: Should Con Ed not receive a
report of this test beierg wiﬁneéseﬁ; would perhaps this
vessel be shipped or say the caps reméved or other changes
in ite status from the time of the hydro test be made,unless
Conr Ed had receive such report.

DR, DIGFORD: Yek, sir, that is a good statement.

MR, GROB: All right. The caps could be removed |
if Con Ed had n§t received such a_report. Con Ed would
still require t?e report, would still review it, and if
there were aﬁy éreas of =-- problem areas, would then indicat@,i
should it be thé case, that this component was unacceptable,
which might require that another hydrotest be run.

DR. PIGFORD: There is something in your p?déééhres
that actualiy reguires ym to have that report and review it4
t hen before the plant finally gzoes into operation, is that
correct?

MR. GROB: Yes.

DR. BUCK: I tilak we are probably a little bit mixed
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up here. I assuﬁe that the prime contractor has his own
quality assurance people there ého do the.accepting'or re-
Jjecting?

MR. GROB: That is correct.

DR, BUCK: And the U.S. Testing man is there as
your audit on that thing only?

MR. GROB: That is correct.

bR. BUCK: One more question, Could you give me
2 gquick rundown on the gualifjcations of your project
manager ior tﬁis Operatébn, if youhappen to know them off-
hand,

I aﬁ sorry. I am'télggﬁé to Mr. Fuches, but I am
icoking at the wrong man.

MR. ?UCHES: Yes. I have some notes here that
r efresh my semory. The project manager on unit 3, also on
unit 2, surveillance responsibility, is a graduate of MIT,
S.B.M.E. He has taken civil engineering at Georgia Tech.
He is a registered professional engineer in Massachusetts and
Virginia. He was a field project manager on the MIT
research reactor., He was a project engineer on the
Wright-patterson regctor, And he also did project enginecering
work on a fuel reprocessing plant for Italy. He was with
Allic~-Chalmers for a number of years, and I can't recall

goxe of the -— the other companies he was with.

DR. BUCK: Thank you.
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CHAIRMAN JE@SCH: Could you tell us his name?

MR. FUCHES: Charles McDonald.

CHAIRMAN JENSCH: Thank you; Let me just ask &
question or two op quality assurance.

Who writes the specifications? Did I understand
- you to say each departmené generates its own specs? Who
- writes them up?

MR. GROB: Specificatims are prepared by Westiaghouse

or itz subconiractor, United Engineers and Constructors.

% These are specificatims for components, design specs.

CHAJIRMAN JENSCH: What participation does Con Ed

have in that phase of it?

MR, GROB: These gpecifications are forwsrded to
Con Ed for review.

CHAIRMAN JENSCH: Con Ed, as I understand it, has 2
fileld of responsibility for this project ocutside of that
; which Westinghouse has, is that correct?

MR. GROB: This project is a turnkey project,
- yes.

CEAIRMAN JENSCH: That imncludes everyiing including
 the generators?

MR. GROB: Yes.

CHAIRMAN JENSCH: Are there any components or parts

to be supplied by Comn Ed?

MR, GROB: No.
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rms 4 1 CHAYRMAN JENSCH: Perhaps I misunderstocod. Then
. 2 the departments to which you refer as gemerating the

3q speéifieations are Westinghouse departments, is that correct?
i I, GROB: That is correct.

5 ‘ CHAIRMAN JEWSCH: ©f course, WeStinghQuse has been
6 in this business a little while, and I wonder, perhaps this
7 is am unnecesséry auwe sticon, but there have been so many

8 || roblens 1 undérstaad in surveillance of construction and

9 || a sgembly and so forth due to the lack of clarity of specifi-
10 catioas or 1ack of completeness of specificaticons, do you

11 || have any of these problems arising at this time so that you
12 have to gd back to your manufac%u?e?s and amend your

13 spécifications to include the changes in technology?

14 MR. GROB: BMr. Durfee will discuss this.

15 CHAIRMAY JENSCH: Will he give his full name.
16 MR. TROSTEN: Ke has been sworn.

17 “ Wheréupon,

18 CHARLES GIBSON DURFEE

19 || resumed the stand as 2 witness and, having been previously
20 || duly sworn, vas examined and testified further as follows:
21 ME , bURFEE: My pname is Charles Gibson Durfee,

22 Jro, 8983 EaStéood Road, Pittsburgh, Peaunsylvania.

23 Mr. Chairman, ws the questiom related to technical

24 lgpecifications?
o 2

end 17
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CHAIRMAN JENSCH: Yes. As I understand it, there
are a great many of these procbiems which have arisen in refer-

ence to the comstruction of facilzties developing from a Iack

of clarity or lack of clearness -~ I mean lack of completeness

in the specifications for the componanis foé the units that
are sought for a project of this kind. How are those mattexs
hanﬁled by Westiinghouse? Can you tell us that?

MR. DURFEE: Weli, I don't know specifically ito what}
you refer.

In gensral, therc is never a point in time, I
suppose, when a technical specification has 2 100 percent
clarity. If questions arise, there is 2 mechénism by which
suppliers come back formaily to Westinghouse to ask for the
intent of specifications. This is a formal procedure whereby
an eguipment specification car be revised to make cleaxr &
pr@viousiy'uéclear requirement ,

CEAERMAH JENSCH: The reason for asking the question
was this:. H@vi does U. S. Testing handle the situvation with amn
unclear specification? How can it ke sure thai‘in its sur-
veillénce the pr#ducf compenent will have the perfection
sought foxr by Con Edison for this turnkey project?

MR, DURFEE: If questions arise -- not on the part
of the suppiier, as in my previcus answer, but orthe part of

U. S. Testing or Counsolidated Edison -- the typical means of

drawing that to the attention of Westinghouse would be by
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1rw2 1 means of a letter from Consolidated Edison for censlderation
. 2 by West ingheuse engineering Hr correction or amplification of
3 techrical specifications as appropriate.
‘ 4' CHAIRMAN JENSCH: Now Idon’t wamﬁ: to discuss any
5 other cases or any other specific reactor projects, but assuiee |
6 that someore was making a reactor vessel under certain speci-
7 fications and they had an arrangement for transportatior to a
3 ~ site and it wasn't quite ready for ipnstailation, so the
9 raactor vessel 1aid there 2 whils and there might have been
10 2 sea atmesphbere affecting somee? the paris of mavbe the
1 6penimgs on the pressure vessel where the welds occurred and
12 somebody said: “It's your fault, not mipes,"” and ancther
13 follow said: "Look afl the letiter., It doesn't say I havé to
| ® 4 | do it.” .
i5 What kind ¢f completeness @0 you have to be 4su-zt*e

6 there isn't a lot of finger-pointing that takes two years and

17 everybody ends up with 2 worrn thumb Zrom pointing to the

18 responsibility?
19 A MR. DURFEE: Wbat steps do we take to assure ahead
20 of time that equipment specé.fications are comp'lete and clear?
21 CHAIRMAN JENSCH: Yes, and that you don't get prob-
| 22 lems of uncertain responsibility for manufacture of a part of
. 23 thisproject and its ultimate assembly of the completed unit.
24 MR, DURFEE: Before equipment specifications are

issued, they are reviewed in draft form within Westinghbouse
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by several departmenis, each with a different speciaity.

For example, materialé and process engineers reyiew
the specifications for cleanliness requirements and --
spécification roquirements, and for welding. The quaiity-
assurance department reviews it for imspectability and com-
pletensss of non-destructive testing.

.Bei?ére an eguipment specification is issued for us
and fow appliﬁation 0% the purchase order, a comprehsnsive
reviewis made.to iasu@e that it is clear and complete in
these aspactsni

CHAIRMAN JENSCH: Now baving prescribed those

cese installation isn't to be made of a component right
away, who has responsibility duxing the storage tims? Do you
have arrangements ©o cover that typé of situation? |

MR, DURFEE: Well; it 1s a case by case contractual
situation depending upon who is designated for storage of the
eguipment.

F§§ exampié, it may be desirable for the supplier
of the equigment to store the component in his éhop prior to.
delivery to the site. Tkhat contractual requi&ement would be
spellod out in our purchase order with the supplir. Otherwise
the supplier would be given the specific shipping 1nstruction§
in the purchase order, together with any<othar requirensnts

for preservation in transit and so forth, and instructions
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irwd i given at the receiving poini for proper location and storage
2 initialily. |
3 CHAZRMAN JENSCE: Usually you have arrangemsnts as
’ 4 te when the reéponsibility stops for a supplier and when you
3 receive 1t intoe your responsibiliﬁy == S8y the pressure vessel
might have _
8 | which/laid on its side at Indizn Point 3; you have som2 pro-
7 vision to see it retaims its high quality until you are ready
8 t0o install it, is that corwect?
9 MR, DURFEE: Yes.
10 : bR, BUCK: Before we get off ths subject, I would
11 like to ask Mxr. McCullough a couple of short guestions.
§2 I have a document here. I'm not quite sure vhere
‘ i3 it came fromw but I believe it is a section out of a conference
‘ . - 14 in 1968 -- was there such a conference? This document iz a2
15 fow pages out of that, X kelleve, and is eméitled "Some
8 Philosophical Comments on Accident and Hazawrd Evaluvation™ by
17 C. Roger NeCullough.
Emm 18
19
20
21
22
® 2
243
o .
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ras 1 1 DR, BUCK: That was my remory of where it came from.
‘ ‘ 2 it had g great deal to do with meicorology and hazards of
3 r eactors and so on. I am sorry, I had this Xeroxed out of
‘ 4 t he thing without taking the title down. But do you remember
5 vaguely -
6 PR, MC CULLOUGH: I remember vaguely such a2

7 thing. Could I glapce at it?

8 i _ DR, BUCK: Yes. Here.
9 | DR, MC CULLOUGH: VYes.
o DR, BUCK: Im this, as I say, philosophical

i1 comments wu made on this thing, {here are a list of para-

12 " graphs in here which are numbered paragraphs preceded by an
i3 || explanation,however.

14 "ngever, the basic research and applied research
15 prograies not tolmention the engincering tests which are being
13 planned apparently put this situatior in ézcellent condition
17 when they are completed and evaluated .,"

18 Then the next subtitle is, “"How to Proeceed.”

19 And it goes through several paragraphs here, but I would like

20 to read one paragraph im particular. Paragraph 3 of this item

21 “How to Proceed.™
22 I "An emergency cooling system which would function
. 23 rapidly in case coolant is lost from the core for amny reason

24 would aveoid any further difficulty. It is necessary that this

act fast sinee it is necessary that the core t® kept cool
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under all conditions, Relatively small amounts of water are
reguired gsince tﬁe beat of emission can be utilized in this
cooling.

Prosently core sprays, safety injection and
core deluge systems are provided., As far a8 I know, at
prasent there is no clear eviderce they will perform as
designed when they are reguired.

Teaté to prove the aificiency and reliability of
these systems are urgently aceded.” My guestion is this:

I think you say yesterday 2 descriplion of the spray system
vhich is inciluded im this overall system gad the statements
that were made coneerning the teste that were going to be
made on this systen to prove the, shall we say. opersbility
in time of need.

DR; ﬁc CULLOUGH: I believe, if I am correct, the
reference here is to emsrgencj core cooling systeas which
are inside the resctor vessel.

DRE. BUCK: It says here,~"?rasent1y cCOre Sprays «-
smfetﬁ inﬁection‘ané core deluge” - you may be right here,
I'm sorry, I read this wromg. It is core sprays you arse
taliking abeut,

Well, let me ask this then --

DR. MC CULLOUGH: The discussion yesterday was on

containment spray.

' DR. BUCK: Anothsr paragraph. “There must be 3 means
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of reducing the pressure within the containment. The pressure
suppression system is one such systenm which apparently serves
this purpose very well.

1f other pressure reduction systems such as coolers
and spraye are used, there must be proof including tests that
they will functiesn under the accident conditions at any time

diring the life of the plant.”
the

1 am sorry, this is/paragraph I should have read
in reference to y@sﬁ@rday'é testimony. My question is still
the same. Do you feel that the sysitem tests that are capable
of being made or this system are sufficient to basically

guarantee operation under emergency conditions?

DR. BC CULLOUGH: Well, the discussion yesterday, in
my opinion, didn’t go into some of the details which will
be necessary to be specified for desguate testing of the

system.

DR. BUCK: Can you add some of those details?

DR, MC COULLOUGH: I am trying tb remember the system -

_cbviously, you must be very sure how it functi@hsc

There was come discussion about the way in which
the sodium hydroxide would be proportiocmed with the boric acid
in the circulatimg loop which was described im the diagram of
this system.

Now, the reply, as I;rec&il it, was that this would

be provem during the preoperational tests or perhaps be proven

V
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in the preoperational tests of this system. I don’t have the

relative fiéures as pressure ﬁrops and so forth. Depending
upon how these figures would come out would determine whether

there is an instabllity, vhether it is reliable for proporiias

! or not,

So I bave not nade a judgment as to what has been

said. I doubt that what has been said is adequate but I
believe that there will be further specificaticns before we

are through here.

DR. BUCK: Do you expect to make a'jmdgment cn this

before this plant goes lanto operation?

DR. MC CULLOUGH: If I am still retained by Con
ED, ves, sir.

CHAIRMAN JENSCH: We better find out about that.

(Lﬁugﬁter,) |

Can Mr., Ca2hill take a try at ﬁhat?

MR. CAHILL: Dr. McCullough will still be retained

" by Com Ed.

DR. BUCK: We just got a permaneat job for you.
(Laughter.)

CHAIRMAN JENSCH: I7 we ever get out of the hearing.
(Laughter,)

DR, BUCK: Basically my question, due to the state-

méntg that are made here, I have been concerned about how to

test and how this overall system -~ not only the spray system

]
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|l for cooling but the conjunction of the cooling and the ionm

absorption, should really be tested. Apparently there is no
way of golug through a retesting if it would spray on. I |
baven®t heard anybody come up with a bright idea how to do
thiz.

MR, CARILL: Except for the air fiow.

DR, BUCKX: That's right. So my question really is:
Are you yuﬁtiég thought on it ags to how to test ;his system
so it is aﬂ@@ﬁate and can be proven that it will work at
the time of aé emergency?

MR, CARIIL: I gave qguite a bit of thought to the
problem already and will continue to give it thought.
et me add téat there is guite an extensive program on this
spray system both at Oak Ridge and st Battelle Northwest |
Laboratories and depeading upon the results of these tests
which are in progress, this will give us a good handle on
hkow sensitive this spray system is.

X should’add, by the way, that according to present
data iodine absorptionm is not eritically dependent upon the
PH of the system. What is critical is retention of the iocdine.

In the initizl stages the difference between ab-
sorption by Waier, boric acid or alksline sodium borate i= not
very important.

DR. BUCK: Because there is so much Iodine there,

you mean?
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MR, CARILL: Beczuse there is so little.

2 DR. BUCK: Before it really gets spread around.

3 Il A1l right. |

4 It wvas ay uﬁderst&nding that streoight water itself
5 || was practically useless as faé as either absorbing or retaining |
s jthe iodine,

? MR, CAHILL: This is still not guite setiled, but

3 | the data I have seen shows this pretty well as picking up

9 || the iodime but it doesn’t hoid it.

10 DR. BUCK: Well, I thimk you know my Werry oa

Ly éhi@ thing becsuse if there is an accident, we are really

12 || depemdent on the iodime being absorbed and mot getting out

13 ! of thet containment.

14 WR. CAHILL: ¥e certainly sre. This is a critieal
i3 || gysten.

15 | DR, BUCK: It is the ope critical item that I see

17 i that I can't say té nyself I knovw how to test it.

18 MR, CAHILL: "{ can’t give you details on how to

i9 test it, but I do see some wWays in_which it can be tested with
20 || guite good sssurance that it will WOﬂc,

21 DR. BUCK: That is what I am after. It is that

22 || assurance thaﬁ pecple are still thinking about it apd doing

23 || gomething gbout it. |

24 MR. CANILL: It does require considerable detail
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DR. BUCK: Thank you.
CHAIRMAN JENSCH: Would you give us some idea what
the testing géoeedure should be to give the assurance?

MR, CAWILL: Well, we could start out really on
egting any systea. You should start with your signal, VWhat
sizanl réquir@a the system to mtart. Then you should look
at the reliability of that signal.

CHAIRMAN JEHSCH: Camn you translate that to this
systen aad this particular arrsngesent?

¥R, CANILL: As I understand it, this system will
be turned on by_high containment pressure. I would
look at t&s iastrument ghich «-

CHAIRMAN JENSCH: Is that an adequate signal, do
you thimk?

MR, CARILL: Yes, If the semsor is reliable, it
ig an adequate signal. I don’t see any condition of high
containment pressure where I wouldn't want to turm this spray
on. In cther words, when the containment pressure is high,
you turn the spray on. Is that a satisfactory answer?

CHAIRMAN JENSCHE: Do I usderstand you to say if
that is a2 false signal &nd.you spray this around, you have
the instrumentation in there that miéht suffer and have to
be rebuilt before you get back imto operation?

MR, CAHILL: Sir, youhave a nasty clean up probiem,

but powerplants have had similar malfunctions =-- I am talking
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about fossil plants now -=- and they have cleaned it up and
got the plant back into operation.

CHAXRMAN JENSCH: Excuse me for interrupting.

Go zhead.

DR, PIGFORD: X want to e@é up with a concrete
thing that we esan rest on here in the record. I agree with
you that if the sample sensor that generates the signal ig
reliable, it will turn it om. I fully =zgree. But have you
examined the =swmpleo here and cam you tell us in your pro-
fezsional judgment if this one is reliable and will turn it
on?

MR. CAHILL: I heve not seen the design of the
2nsor, So I have not examined it.

CHA IRHAN JENSCH: Can you do that before this
hearing is over, SO you can give us your judgment on that?

MR. CAHILL: Yes,

DR, BUCK: Do you sce any possibility where the
spray should be turned on without the high pressure?

MR, CAHE&L? At the moment I cen think of no

case where you should turm the spray on without high pressure.

'

D
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irml 1 CHAYTRMAN JENSCH: Excuse me for interrupting. Since
‘ 2 you are going to}exaimine the system later, maybe we need not

3 press you further with questions at this time because you

| ‘ 4 perhaps can give 2 better answar when you see the design,
5 would you not ag:?eé? |
8 MR MC CULLOUGH: Yes.
7 CHAEREME JENSCH: This is after our recess time --
8 ¥R, TROSTEN: Hr, Chairman, bofore we recess I
9 would like to put IDr. Wrenn on to clarify the one aspsct of
10 kis testimony -- there was a guestion asked by Dr. Pigiord
11 and the questmu was this: |
12 Eé asked Dr. Wrenn whethsy further ressarch might
13 be advisable if it were going at that 16,0@@,000 curie level :

" 14 basis, |
15 céﬁmmm JENSCE: Could this go until tomorrow? We
i6 want to look at the transcript, too, becauge there was 2
7 question I émp@unded in that field and I woud;d like to know
18 the background before we proceed.
19 Tﬁs clarification can wait, cam't it? The witpess
20 wiil be hers tomorrow, won't he?
21 | MR, TROSTEN: Yes.
22 CHAIRMAN JENSCH: A1l right, we will defer that.

. 28 | C@unsel £rom Néw York State AtomicEnergy Council,

- 24 do you wish to say somsthing?
Y 25

MR, SCINTO: I believe Mr. Silletti would like to
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say somethirg.
ME, SILLETTI: Could the Neow YorK StateDepartmoat
of Health be released from this bearing?

CHAKRMN JENSCEH: Ve can snvision no imnedinte call

although I besitate to let any witness go. Will it be agree~

able that if it beczme recessary to have a question or 'a:wé
that we can ésk Mr. Scinto to contact you and it will be
convenient to come back?

MR, SCINTO: ay I commeni? It moy reiate to your
point. | |

" Eir Scinto will be assisted by other tecbnical
personps i '&c;mm'ow who may be able 1o respond 1o the questien
but if there wers a quesiion needing ap answer from Mr.
Silletti, we wnu?ad not hesitate téi»lcanm@t kim,

CHAK;EM{AN JENSCH: That gives us reasonzble assurance
We will prééeeé on tkat basis.

MR. CONNER: HMw. Chairman, four days ago, whon the
hearing started, I asked if we coulld perbaps bave some of cur
witnesses takem out of order and you told me it was not
necessary.

Dr. Burley has a serious pérsonal problem and we
would 1like to request the Board, if it has any questions on
iodine or f£iiter sfficlency type qQuestions, waid they kindiy
take it up first thing in the morning in the hope be couid be

excused sometime before noon, if pessibile.
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irw3 1 CHAIRMAN JENSCE: Ve certainly wiil try to do that, |
( 2 indeed, for 2 personal si‘&ﬁa'ﬁion like that.
- 3 " Ve would ilike to réquesﬁ: the other witnesses stay
' ¥ j because we mever know vwhen we might want to ask guestliens,

Vo will, bowever, try t0 accommedte Dr. Burlay

[v24

tomorrew. If mot, it may be if this goss longer than that,

(7]

7 || we can arrange another time for his returnm.

8 |l MR. CONNER: Fine. ‘ «
g CEAZRMAN JENSCH: Any other itenm tofore we recess?

0 | Bearing none, let us recess at this tims to recoavens "mmm'éw;

TR morning at 9:30.
12 {(Whersupson, at 5:15 p.=®. the hearing was recessed.)
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