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In the Matter of: : '

,

6.
,

: i

PHILADELPHIA ELECTRIC COMPANY : i

7 : Docket Nos. 50-352 |
!: 50-353
[8 . (Limerick Generating Station, :

; Units 1 and 2) : ,

'
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'

Commonwealth of Pennsulvania
11 Courtroom No. 5

Old Federal Courthouse
$ 12 Ninth and Market Streets ;

Philadelphia, Pennsylvania v

/'''N 13 -
'

(,,/- Wednesday, June 20, 1984 |
.

14

The hearing in the above-entitled matter
7,

15

reconvened, pursuant to recess, at 9:00 a.m. *

16 -

BEFORE: !

17

. LAWRENCE BRENNER, ESO.,, Chairman .

18 Atomic Safety and-Licensing Board
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..,_ Nuclear Regulatory Commission
- 19 Washington,'D. C. 20555

t 20 - RICHARD F. COLE, Member
Atomic Safety and Licensing Board j
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Washington, D. C. 20555
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5 Suite 1050
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-61
On Behalf of the Commonwealth of Pennsylvania,
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8 ZORI FERKIN, ESQ.
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9 P. O. Box 8010
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14

Pro se and on Behalf of Friends of the Earth
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16 ROBERT ANTHONY
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mm1 1 I ND EX
'

.r~% ;

k ) 2 WITNESSES: DIRECT CROSS REDIRECT RECROSS BOARD
,

3 (Resumed)

B. W. BARTRAM )* G. F. DAEBELER )
G. F. GUARINO )

i5 G. D. KAISER )
S. LEVINE )

6 E. R. SCHMIDT )
A. L. TOBLIN )

7 R. WALLER ) r

By Mr. Vo6 er 12,1051

8 By Ms. Bush 12,125
By Judge Cole 12,108 ,

g By Junge Morris 12,112
By Judge Brenner 12,123

I (Sworn)
e

11 MYR0N FLIEGEL ') ,

JOHN C. LEHR )
12 '(Resumed)

SARBESWAR ACHARYA)
13 REX G. WESCOTT )-r"*j :

\_/ ,

By Mr. Vogler 12,137 >

74 By Ms. Bush 12,144 "

By Mr. Wetterhahn 12,237
| 15 By Judge Brenner- 12,265

,

By Judge Cale 12,269
12,27416 By Mrl,Vogler . , .

'

By Ms. Bush 12,277

17 By Judge Morris 12,279'

By Mr. Wetterhahn 12,280

18

RECESSES: Page

19
Morning 12,136
Luncheon 12,194

20
Afternoon 12,225 ,

"
Afternoon 12,303

21 |
LAY-INS: Following Page:

- 22 ,

Testimony of Witnesses Wescott and Fliegel; and, !

23 Testimony of Witness Acharya; and '

,

Testimony of Witness Lehr Regarding Responses to'

Contention City 15 Related to the Limerick FES. 12,141 ;
24 r1 r'

.

^' 25 .|
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Sim.1-1 1 2RQCEEDINGS

() 2 JUDGE BRENNER: Good morning.

3 We are prepared to have the staff continue its

4 cross-examination at this time.

5 Where upon , .

6 B. W. BARTRAM

7 G. F. DAEBELER

8 C. F. GUARINO

9 G. D. KAISER

10 S. LEVINE

11 E. R. SCHMIDT

12 A. L. TOBLIN
..

: (~h 13 - and -3

V
14 R. WALLER

15 were resumed as a panel on behal f- of the applicant and,

16 having been previously duly sworn, were further examined

17 and testified as follows:

18 CROSS-EXAMINATION (Resumed)

19 BY MR. VOGLER:

20 Q Good morning.

21' Yesterday the panel was talking about the

22 conclusions they had reached with respect to the contribution

23 to risk using WASH-1400.

24 Do you recall the testimony?-s

'' ' 25 (panel nodding affirmatively.)

. .- - _ _ _ -
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Sim 1-2
1 I would like to ask you this morning if you

fs !,

1' ,,/( 2 would reach the same conclusions if you used Reg. Guide

3 1.109 as opposed to WASH-1400, and that would be the

4 conclusions to the risk.
I

5 A (Witness Kaiser) Before I answer, I think we
4

6 would like to say a couple of things.
,

r

i r

7 The first is that the ICRD 30 and the ;

I

8. WASH-1400, those conversion factors in our opinion represent [

1

9 the best consensus available and, therefore, we should use i

r

10 them.
-,

11 Secondly, generally when you are doing a PRA [
s

12 - you'should try to use the most realistic rather than old

' {''J '
I) 13 or pessimistic conservative numbers.

'

s_
14 And, thirdly, we were trying to be as comfortable i

I
, -

p| 15 as possible with the air pathway calculations and, of course,

16 - i

'

(Continued next page)
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12,106

WASH-1400, those conversion factors we used in that case.im 1-2
7 x, 1

Bearing all of those qualifications in mind,6''
2

if we were to use the Reg. Guide 1.109, thoseeven so,
3

conversion facters, it would make less than a factor of two
4

difference to our calculation of the risk of latent cancer
5

fatality and, therefore, any conclusions that we have stated
6

w uld not be altered.
7

Q Thank you.
8

With regard to the study on the Schuylkill and
9

Delaware Rivers in comparing them with the strontium 90
10 i

f
measurements that were'taken in the New York City area can

11

you describe the probability distributions of strontium 90 (
12

,-~) deposition on the Schuylkill and Delaware Rivers from which~l 13s-
How were they

the CCDR's for concentration were used?g4

correlated with the New York City study?
15

A (Witness Toblin) The concentrations from the
16

New York City tap water were correlated with the corresponding
17

concentrations from both the Delaware and Schuylkill, and
18

So thatwhen I say corresonding I mean at the same time.
gg

if the concentration was "X" at New York City and if at the
20

that was the kind ofsame time it was "Y" at Delaware,
21

correlation that was done.22

MR. WETTERHAHN: Thank you.
23

Mr. Chairman, that concludes the staff's cross.
) 24.

JUDGE COLE: Mr. Toblin, did you make any
25

f
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Sim-1-3-
-1- more statistical-type correlation between the New York City

i ,) 2 tap water and the Schuylkill and Delaware River waters? Dids

3 you actually calculate a correlation coefficient?

4 - WITNESS TOBLIN: Yes, I did. It was on the order

5 of .5 or .6, something like that. I forget the exact number.

6 JUDGE COLE: And what did that tell you with

7 respect to the correlation?

8 WITNESS TOBLIN: It tells me that they are fairly

9 well correlated. Obviously they are not extremely well

10 correlated. However, the analysis is not very sensitive to

11 the correlation. If one were to assume that the concentrations

12 were the.same and the date clearly shows they are comparable,

n
) 13

(G the changes in the results would be something on the order

I4 of 10 percent. So the sensitivity is not very great to that

15 correlation.

16 JUDGE COLE: All right, sir. Thank you.

17 - JUDGE BRENNER: I guess I didn't understand your

18 very last statement. You said if one were to assume the

18 concentrations were the same.

N WITNESS TOBLIN: Right.

21 JUDGE BRENNER: Then the result would be valid,

22 and I am paraphrasing.

23 WITNESS TOBLIN: The result meaning the risk

24-

s analysis.
L( )

25'

JUDGE BRENNER: Well, if you assume the

*
.
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Sim 1-4
1 concentrations are the same, isn't that a correlation of one?

,.

( )
\~,/ 2 You have lost me somewhere.

3 WITNESS TOBLIN: Assuming the correlation as

4 performed now is not "Y" equal "X", when I say they are the

5
same, the concentration in the Delaware would be equal to

6 the concentration in New York City, rather than the form

7 of'the equations that were used here.
8 JUDGE BRENNER: All right. I think you just

9
stated'it the opposite day of the way I would have been

10 thinking of it, but I understand now.

11
Does the Commonwealth have any follow-up questions ?

MS. FERKIN: No, I do not.

/~'T 13i JDEXXXXX BOARD EXAMINATIONv-
14

-BY JUDGE COLE:

15
0 I have several questions, gentlemen.

16
One is with respect to the 7 percent of the city

17
I who could not be served by the Baxter plant.' In one of the

18
references yesterday, a letter, I guess it is Item 17 in the

19
list of applicant references, it indicates there is just one

20
. district, and I believe they mention the Belmont High Service

21-
District; is that correct, and I believe yesterday someone

22
also mentioned the Roxborough High Service District. Which

'23
is it? It is both the Roxborough and the Belmont High Service

24

[^') Districts, or is it just the Belmont High Service District
\~/

25
that is the seven percent?
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Simil-5
1 A (Witness Schmidt) The seven percent number was

2.E , based on both of these districts. The source of information

for Belmont High was the letter, the cited letter. The

4
Roxborough High was a communication with the same gentleman

5
who authored the letter who said that that might be a problem

6
also. To have some flexibility in some of our numbers, we

~7
included Roxborough High. Belmont High is about a three

8
percent. They are both about equal.

9
0 All right, sir.

~ 10
Now what was the basis for the determination

"
that they could not be served by the Baxter plant?. Do you,

'12
know that, sir?

/~N 13

( )| A In terms of our analysis, it was the letter that

14
we received. Belmont High is across the river and requires

-15
a pumping station while the others are' fed by gravity. Beyond

16
that I don't really know.

17
A (Witness Guarino) It is a physical thing where

18
the well is high, that is the wet well that would feed the

19
pumps, that would feed the Belmont high pressure area.

20
The elevation is such that-they have got to get

21
the water from the operation of the Belmont Water Treatment

22
Plant. But looking over the plant, I believe it would be

,

23
possible to run a line from the clear well and from the

24

t''N filtered water basins to the wet well and I think supply
A- 25

water to that area, but it would require some piping and
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Sim-1-6
1 some work.

f~)
jg_) 2 Q How much of a problem would that be, sir?

3 A- It can be done. It would be a simple engineering

4 problem. The only-thing would be time, timewise. My guess

5 is that on an emergency basis you should be able to put that

6- thing together in a matter of a week or two, to run the line,

7 pump, et cetera.

8 Q All right, sir.

9 Do they have any storage capacity in these

10 - districts presently?

,11 A Yes,.they do. At that particular plant they have

12 ~ about 50 million gallons of filtered water and it is covered.
. -

.(G'l
13 So that that would be available once again, and if they just

.

14 used it for human consumption, et cetera, it should last a

15 few weeks.

H5 Q All right, sir. Thank you.

17 One question about the figure that was used for

Hi the ingestion of water. A figure yesterday of one liter per
t

'18 person per day was used for the calculation of,the ingestion

20 of contaminated water. Another figure yesterday used was.

21 60 gallons per person per day for personal use, for washing,

22 cleaning and cooking.

23 What is the basis for the ingestion of one liter

24 per person per day, and let me tell you what my concern is.-s

A/ g
I would have thought that it might have been more considering



.

12,111

Sim 1-7

1 the-fadt that you brush your teeth and you cook with the

' ( ,/ 2. water. Is it one liter that gets inside? What is the basis

3 for your using that one liter figure? -

4 A First of all, the one liter per day was based

5 on Regulatory Guide 1.109 for average population consumption.

6 What that represents is direct ingestion of drinking water.

7 Normal adult requirements would be on the order of two liters

8 per day, but for the average population they assume that in

9 addition to water people will be drinking milk, soda and

10 other sources of fluids besides just straight tap water.

11 Q So your use of that figure was dictated by a

12 regulatory guide?

(x_-}
13 A That is correct.

14 Q All right, sir. Thank you.

15 Do.you think that is a reasonable figure, sir?

16 A Yes, I do, because the remaining water that would

17 amount to the 60 gallons would really result in more indirect

18 exposure of individuals. My calculations indicate that the

19 resulting doses, let's say due to bathing or whatever, would

20 be at least two orders of magnitude lower than that associated

21 with the direct ingestion of the water. Therefore, we

22 consider the additional use of that water to be insignificant

23 as a contributor of the dose.

24 JUDGE COLE: All right, sir. Thank you.~~

V 2 That is all I have. Thank you.

.
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1 BOARD EXAMINATION
-~

' (,,.UDEXXXXX 2 BY JUDGE MORRIS:

3 Q Mr. Guarino, yesterday you talked about the time

4 to adjust the water supply system as being a reasonable

5 time. Do you recall that?

6' A (Witness Guarino) Yes, I do.

7 Q Could you characterize what you mean by

8 rea sonable ?

9 A Well, I really wasn't sure how long they would

10 take, and that was the best word I could use to try to convey

11 the idea that I felt that if you really made an all-out effort
,

12 to, for instance, recycle the water back to the plant if you

['} 13 were going to treat it to the sof tening process, and I think
v

14 if you really made an honest effort that it could be done

15 in'enough time to produce a good water while-you were using

-16 'the stored water.

'17 -Q Does that mean within a week or within two days?

18 A Oh, I would say you are talking more in terms

19 of a week or possibly two weeks to do that.

2 Can I have some clarification, please? Did you

21 mean -- I just picked out one aspect of that, and that

ld referred to the option to treat water.

23 Q I was thinking of two different things and that

m was one of them. '24

. t

! V 25 A All right.

.,

L
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Sim 1-9- 1 Q The other being an adjustment of valve line-ups
.

.

A j; 2 from one system to another.q

3 A Oh, that is a much shorter period of time. That

4 is something that can be done I guess in 24 hours.

5 0 Fine. Thank you.

6 Can you tell me whether or not the City Government
<

7 has the authority to limit the commercial use of water in

8 its system?

9 A Yes, they do.

10 Q .Has that ever been invoked?
r

11 A Yes, it has. It was during the period of draught

12 which'was maybe three years ago where the Water Commissioner 1

l'') 13 and the Mayor. I think the direction came from the Mayor-
LJ

14 and not the Water Commissioner, where they did put into

15 - practice conservation methods. I don't remember the details,

16 but, for instance, forgetting about industry for a minute, r

17 you weren't allowed to wash your car and you weren't allowed

18 .to water the grass. I know it extended into industry, but
,

19 I don't recall the details.

8 Q So it was more than just persuasion and it was
,

21 actual exercise of authority?

22 A It was exercise of authority, although I must

23 confess I don't recall anyone being punished for perhaps

'24
eS a violation. I think I gave my feelings about that yesterday

' us] u anyhow. I don't feel that there was any real need for that.

t

,,, , ,., . - - - - . - , , , - - . - . , , , , , _ _ . _ - . ,. -. -,. _. - . - - - - - - ,
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Sim 1-10

1 Q Do you have any idea of what the curtailment -

,m
'

2 amounted to?

3 A No, I don't. I don't know the numbers. But
. ,

4 I'say this, that in an emergency I do believe you could <

L

5 greatly curtail the use of water because you certainly
.

[
|

6 have the authoring, and I would say the City has the
;

7 ability to make sure that industry shut down. If the concern !
:

8 is human life and the health of the community, I would think r

i
f

9 that the City would have the ability to make sure that the

10 industries that use a. tremendous amount of water would
,

11 be shut down for that period of time. !

12 . This does happen many times during the summer.
;

'''N[ 13 Many times during the summer in Philadelphia the hydrens
v'

'

14 are opened, and when that happens some of the presures go

15 down almost to zero, and when that happens industry does

16 not have-water. Some of the industries close for the day

'end Sim 17 and go home.i

Mimi fois '
"

18

19

,-

i

214

22

23

,

24

0 ..

.

(
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.

1 Q Well, recognizing.that the commercial use is~

e

Q 2 substantially more than domestic use, would it be your opinion
y

L
3

that something on the order of 50 percent of the water supply ~

4 could be curtailed? '

5~ A I would say ~ in an emergency situation such as we
.

6 are talking about here, you should be able to cut the water [

7 . consumption:more than by 50 percent.
8 0 Thank you.

9
| Mr. Levine, yesterday you spoke of the purpose '

10 'of the analysis done by the Applicant. As I read the

II
, contention, it really claims that the draft Environmental '

!
12

Impact Statement and I'll' extrapolate that to the Final

h 13

Ah Environmental Impact Statement was inadequate for the reasons
;

- 14 expressed.

15
So is it correct that you re,lly didn't address

|

16 that problem but-you-did address the problem of risk?3

i
17 ! A (Witness Levine) Well, it is our view that our

I >
.

I18

| whole effort in this exercise has been to satisfy the
19 regulatory requirement about the environmental impacts of
#

severe accidents and we have addressed that in SARA. We have
21

addressed that further in the contentions, all of the !
!

22
contentions in that area in this hearing.

i

23
We have also addressed the environmental impacts

. 24
of water contamination and we find that the air contamination

sx . 25.

is very small compared to other risks.

, - - ..- ._ __ _ _ . . _ ._ __. . _ _ .
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1 For instance, every year in the City of Philadelphia
f\ ,
$,,,f- 21 about 4500 people die of cancers. Our numbers are a factor

11 of a million less than that from the airborne pathway. They

, .'4 are a factor of almost a hundred million less for the water
-5 pathway, so we have tried to address those risks in a simple
6 way, in a comprehensive way. Certainly in SARA for the

7 surrounding population, we have not extrapolated to just the
_

8 City of Philadelphia to show what the impacts on Philadelphia
9 are of air and-water contamination and we find those risks

10- very small compared to all other risks.
,

11 We have been asked a lot of questions about planninc

12 for emergencies, which has to be done. There is a requirement

/ 'T .13 for that. There is a question of how far down in detail youN_ ,/- ~

14 ~go" for risks that are vanishly small.-

.

15 There is already emergency planning for the 10

~6- mile EPZ based on severe accidents. . The question is how much1

.

- 17 ' , further do you go than that.
18 Q Really what the poor guy was trying to establish

19 was-that your analysis was completely independent of the

'#. . creation of the Environmental Impact Statement and;has nothing

21 to do with the adequacy of that document.

22 A That is correct.

23 - Q Thank you.

24 'gr q, Yesterday there was also some discussion, the city
\_,) '

25 . wanted to find out something about the uncertainty in the water
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2
" l 'pa,thway calculations which yoti di,d ' noti do explicitly, I gather?:$ 4 , . , , .

.

''
,

Q 2k A THat is correct. We did not do it explicitly.
t. 3

Q But' you did state that they were substantially less
.4 a rid . I think you used the figure six percent of the airborne

, ,.
,

5' '

.
pathway?

Veb
6 A On a point estimate basis, they are six percent of

.

7 th'e airborne pathway.
8

Q If the uncertainty associated with the airborne

E -pathway was some constant times that pcint estimate, what coult

10
.you say about the similarity of an analogous constant for the, ,

pjy,

II*

water pathway?,

., ;r s

it' [j 12 .
A I would say they would be generally similar. Therc,

^ 13

N)) are I think some more uncertainties -- or different kinds of
I' I4'

t -uncertainties in the water pathway model than the air pathway
15 model that might change the numbers somewhat, but'not by larger

16 factors..,

r

17
Q Dr. Kaiser, you do agree with that?

y

f 8
A (Witness Kaiser) Yes, I do.

's
. Q' So is your conclusion that even though that constant

"
'might not be the same, maybe it is a factor of two, three

21
. k different, something like that, because the point estimate
!

22
.for the water pathway is so small that it really does not

23
make any difference?

24
A (Wi tness 1,evine) That is essentially correct.

25
Q " hank you.

,s

*

>}' e
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1 JUDGT MORRIS : That is all I have.

'

2 JUDGE DRENNER: Redirect?

3 MR. WETTERHAHN: May I have one second, please?

End 2. 4 JUDGE BRENNER: Yes, surely.

5

I

6

7
'

,

8

'I
- 9,

10

11

12

Q 13

U
14

15

|16 ,j
|
'

17 ,

18

19

20

% *j
'' 't 21

22

23

24

O
25

' i,

7

I
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1
. . .xxx REDIRECT EXAMINATION
:D
\j 2 BY MR. WETTERHAHM:

3' Q Dr. Kaiser, earlier today you answered a question .
4' about'the use of Regulatory Guide 1.109, dose conversion

-5 --f actors and you stated that would only increase the outcome

6 by a 'f ac tor 'of two, is that correct?

7- A (Witness Kaiser) Yes.

8 Q Were-you referring only to the risk from the water-

9 borne pathway as opposed to the total risk from all pathways?
10- A I was referring to the risk of latent cancer

11 fatality from the waterborne pathway alone.

12 '

Q Mr. Bartram, you were asked about the dose
_

.r 13 conversion -f actor for WASil-1400 for strontium. I believe your;-

. x,.

14 -5
response yesterday was 8.4 times 10 is that c crrect?,

15 A (W tness Bartram) That is correct.

'16
Q What is a similar dose conversion factor for-

-l
II strontium in ICRP 30?

18 A The dose conversion factor based on ICRP 30
19- methodology was really derived f rom NUREG CR-0150, and that

20 ' -5'
value is for-the whole body 9.45 times 10 millirem per PECO

21 curie ingested.

22'
Q IIow close does that make them?

23 - A They are within about 10 to 15 percent.

24 9 Is that g'ood agreement?

~ ,,
. .

A Yes, it is.
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I Q Okay, on page 22 of the testimony, it speaks to
g
i ,) 2 . replacement water and you were asked questions about replacemer ts ,

3 water. Does that replacement water only refer to utilizing

4 additional water from the Delaware to replace Schulykill water?

5 A (Witness Schmidt) I think it refers to any source

6 of water. It could be the Delaware. It could be the

:7: Susquehanna for small areas. You-can truck water i'n. It does

~8 not-take too many t'.ucks to bring in water for drinking needs.

9 Q- Mr. Levine, there'was talk about your bounding

'10 calculation using the 50 times the amount of strontium. If

11 you were to use ---I'm sorry, strike that.

12 You were asked qqestions y'esterday about a document
r

| 13 entitled, " Reference 17," which is Exhibit 169 for identifica-
U

I4 tion, as to the Protective Action Guides. Did you consider

15 - ~these as to be limits which cannot be exceeded?

16 A (Witness Levine) No, Protection Action Guides are

17 not limits. They_are guidance to- of ficials who have to act

18
'

in emergency _ situations that could be created by severe nuclear

18 ' power plant accidents.

20 There is an EPA document which was discussed

21 yesterday which gives extensive philosophical guidance to the

22- so-called " officer in charge of the accident" and all of the

23 various factors that he has to consider in making decisions

J- s .24' about whether protective action is needed or not or whether
1 0
xJ M the risks involved in protective action will be greater than



(A M P1
12,121

1 .those involved in the emergency and a balancing has to be made
f"N'j ,). 2 of these various factors before decisions are made.-

3 So a Protection Action Guide, which was loosely
4 . referred to in some of the conversation yesterday, as standards

5 or limits or something are not that at all. They are really

6 guidance to people for -- to ' decide at what point you should

7. ' start looking at whether you should do things or not.

8 -Q If instead of assuming that you use 93 percent of

9: the water from the Delaware and 7 percent from the Schuylkill,

< 10 you did your calculations based upon consumption by people
i

11 I
in the same proportion as the water is normally used, that is-

'12 55 percent-from'the Delaware and 45 percent from the Schyulkill

(''}. L13 River,- if you- did the calculations in that' matter, would that-
v

14 change your ultimate conclusions about the severity of the
15 ' risk f rom the waterborne -pathway cn the airborne pathway?-

'16- 'A- No, the-risks might.incre'ase by a factor of three

17 -to-four but they would still be-extremely small compared to
18 = 'other risks.

19

20 Q Dr. Waller, you mentioned -- you gave an estimate

21 for making modification in plants in order to accommodate

'22 certain emergency measures such as a two-stage filtration.

M Is there anything in your experience which gives

249s .you some insight into whether these are possible or not?

-\'/
25 -A (Witness Waller) Yes. The closest thing that we
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1 can come to this kind of emergency operations is earthIuakep.

| 2 experience, particularly_the earthquake in the Los Angeles

3 area, I believe it was about 1971, where the water supply was
4 iseverely disrupted and rapid emergency measure had to be taken

.5 including extensive repiping, surface repiping for distribution

6- and to a lesser degree for treatment.

7-- Also, in Japan the 1978 Sendai earthquake, which

8 -

.I inspected the effects of afterwards, there were several

8 instances where repiping was necessary, rapid repiping.

10 None of these are the type of activities that one

11' would want to do on a routine- basis but certainly_ on an

12 - emergency basis _they are feasible and they have been practices.

13
). Q Thank-you.

v
14 fir . Levine, considering your testimony and your-

15 answers to questions, if you were to have included the risks

16 -- f rom this waterborne pathway under consideration in the SARA

17 document, ' would any of the conclusions therein have changed. the

18 result of such conclusion?

19 A (Mitness Levine) No.

MR. WETTERIIA!!M: No further questions. Thank you.

21
JUDGE BRENNER: There are two areas where the

22 witnesses gave their view as to change or' lack thereof of

. 23
certain' assumptions and I want to understand at this stage

a little better how the answer was arrived at, at least in a

-

)
25 . qualitative sense with perhaps some idea of the quantification

.
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1 but not necessarily the detailed calculation.
,p

2 EXAf1INATION BY BOARDy/ - ,ax

3 BY JUDGE BRENN"R:

4- Q~ One of them was the answer to Mr. Wetterhahn's
5 question that if you assume the normal proportion of water-

6 usage, that is 45 percent coming from the Schuylkill, the risk

7 .would only increase by three or four times I believe was the

.8 answer..

9 What is it in the calculation that leads to that

10 ' change of being three to four times, since actually you are

11 increasing Schuylkill use by more than just three or four-

12 times? You have still got the Delaware component in there.

13[ ; A (Witness -Schmidt) There is a fraction of the risk
%./

14 . which is due to the Delaware, so you are decreasing the-
15 Delaware consumption and that compensates to the extent the

16 - result in this factor of three to four very roughly the

17 concentrations, if' you look at the figures 'in our testimony,
18

the concentrations in the Schuylkill are approximately 10 times

I8 greater than-'the Delaware.

Q Returning to the subject area of the correlation

21
between the tiew York City concentrations, I guess it was you,

22 Mr. Toblin,_who told us the correlation was about .5 to .6,

23 .I believe he said?

24 A (Witness Toblin) Right.

Lj . g5
Q You also said that if you assumed the perfect
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correlation the result would only change by 10 percent or so, [1

2 ..
. !

() . is that also correct? -

3 A I didn' t say the perf ect correlation. What I meant !

4 | to say was that if New York City water were exactly the same ,

'

5: concentration as Delaware or Schuylkill water, as opposed to
i

i 6 being a perfect correlation, which does not mean they are
i

!
7 . exactly-the same, that answer would change by something on the '

,

i

4
. order - of l'0 percent, the risk would change by.

,

.

9 Q Could you tell me why the change would only be 10 !

10 percent and I guess you will have to explain your use of the
,

11 correlation, the use you made of the correlation even though

I 12 you didn' t make express use of the correlation factor in your [
t

'

. testimony in order to help me understand that?- 13

x): 1
14

| A Okay. The method of determining the water

15. ' concentrations was to take deposition rates of Strontium-90 -
-

t:
1

- 16 || and cesium deposition rates,'and compare those, and I should
. 1

d-

|{ say correlate those with the corresponding -- or correlate17 *

. d*

1 18 > them friith the strontium and cesium concentrations in the water.

19
_. That correlation, which-is described in Appendix 1, |

r

20 and spcc,ifically equation 1 there, is not the correlation *

- 21' we were referring-to just now. The correlation we were
1 1

>
'22 referring to just now was the transfer of New York City data {
23 or the use of New York City data to describe Philadelphia

24 data.

Og4

,,
If one were just to take the New York City water, I

i.

.

n v - - - , ., . - . . . , , - -.-..s-_m. ,-.,.....-,,..-,,_.m, ,g ,. ,,m._,m- , , - . ~e.-., ,e., ,=,y.r-
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1 take those concentrations as being representative of the water
- - 2 in Philadelphia and perform the correlations of equations 1,

3 the results to the risk would not be very different, as I

4 said, than if one were to try to determine analytically what
5 the relationship between the New York and Philadelphia waters
6 were.

7 BY JUDGE COLE:

8 Q As I unders tand i t, you extended the database of

9 the Philadelphia water by using its correlation with the

10 | New York City, which had a longer record?
|

11 A (Witness Toblin) Exactly.

12
JUDGE BRENNER: Any followup by the City?

~ l
I 13 :| MS. BUSII: Yes.)
_J ,\|

N O RECROSS EXAMINATIONxxx
Il

15 g BY MS. BUSH:
}|
a

16 h Q Mr. Guarino, I believe you spoke of 50 million
4

17 e gallons availability in the Belmont Ifigh service territory?
18

A (Pitness Guarino) I am sorry?
1

I9
Q Nhere did you draw that number?

20 A It is really not 15. I think the capacity of the

21 pumping station is 15 but I believe that the Belmont High
22

service uses about 11 million gallons a day.

23
It was wrong wid1 40; I checked my notes the same

24/'s time you were checking yours. I got it from the same book.S

'

25
It is 40 million gallons and r.ot 50.

.
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1

,7 -
_ Q Okay. '

T 2 I believe there was a question to Mr. Bartram about !

i3 the -- on redirect examination -- about the relationship '

4- between the ICRP 30 and the WASH-14.
>
r

'5' JUDGE COLE: You mean WASH-1400. |
<

6 BY MS. BUSH:

7 0 WASH-1400 conversion factors. In response to a

:8- question you agreed that there was a good relationships betweer. ;

8 t'he two conversion f actors. Is there statistically-significant, f
10 similarity between the tro?

i >

h e..
''' A (Witness 3artram) The two sets of dose conversion i

12 ^factors agree very closely with one another. That is not only

() - with S trontium-90 bu t Cesium-137, Iodine 131 and also for the13 -

:I4 various organs 1of the body, but as'far as a-statistical

15 correlation, we are really dealing with a calculated number
o

16 j and it is just the calculational result that would be reflected I
I

17
in each dose conversion factor library set that in general are

t

I8'

within 10 to 15 percent of one another. ;

'I8
Q Mr. Schmidt, I believe you were asked a question- I

about the trucks -- bringing in the trucks to serve the h
8

: 21
Belmont High service territory, indicated that would not be [

t

| 22 problematic. !
l

~ 23
.

i
; Have you made a calculation as to tow many trucks

;

24
would be required for normal usage for that area?f

26
A (Witness Schmidt) If I remember, I was asked a

,

; i

|
'

'

;
- .. - . . _ , - _ . - . _ . _ . - , _ _ . _ . , . . _ , _ , - . _ . . _ _ _ . - _ - , - - _ _ _ . , _ _ , _ _ _ , . . _ , _ - . . . _ _ _ , .
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1 . question about alternative sources of water.
';p
V. 2 .Q Yes. .

3 A And the statement we made in our testimony' was

4 intended to mean very general that depending on the situation

5 that. occurred, you could get water from a variety of places
6 and supply that as necessary. I mentioned trucking as an

7 option and I am told that typically people supply their,-

8 emergency needs for situations.Mhere you need to have it by
9 truck, you talk typically a gallon or so per person per day.

10 . ~ This'is just for drinking, cooking needs where you -- not other
11 needs, and a gallon a day for 100,000 people is 50 truckloads,

12 ' which is not a large amount of water.

g 13 Q So that would not deal with the problem of fire
I

- 14 -
'

needs, for example?

15 A Fire needs can be supplied by the pumping station

16 ~ wit.hout any, problem whatsoever, by the normal water supply.

17
| Q But the contaminated water supply?
1

18 I A Contaminated water puts fires outifine.

19 Q Ilow about for hospitals and nursing homes and any

20 cooling equipment or heating 4 equipment that might need water

21 associatt with those f acilities?

22 A I haven't looked at that but I would think that

23 these can be accommodated.

24 Q Mr . - Lc ' ine , I believe you were asked. questions in

\ /' gs
redirect about the PAG levels. Do you recall that direct
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m
,

.

I'

..

I examination?

2 A (Witness Levine) Yes.

3 Q Would you agree that the EPA also states that a

4 Protection Action Guide under no circumstances implies an

5 acceptable dose?

6' A That it does what?

7 Q Under no circumstance implies an acceptable dose?-

8 .A No, it does not. I agree it does not.

8
Q Mr. Guarino, yesterday you were asked questions

10 ~in response to mine and the Staff's about the salinity problem

~ 11 and you made the distinction between New . York City and

12 Philadelphia and indicated that you felt that the salinity

13 problem in the past had been created by New York consumption, |

14 |not Philadelphia consumption.

Is-there something unique about New York's use

16 ,, or their distribution of the water after usage that makes
|

'

New York consumption more deleterious on the Delaware than

18 |J Philadelphia?

I'
-A (Witaess Guarino) Yes, there is. They have the

"
ability to draw water before we receive it and in contrast to

21
Philadelphia, they don' t return the water to the Delaware.

22
They return it to another river and .that is the problem.

*
O What river do they return it to?''

24
A I think it is the IIudson. I believe it is the

\
1s

!!udso n. : They take it out of one drainage area and it is

_ _ _ - _ _ _ _ _ _ _ _ _ - - _ _ _ _ - -
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1 returned to another river. It is out of the system and that

2 is the reason why we have problems and that is the reason why,

3 I stated that Mew York is the one that can have the greatest
4 impact on a draught or the salt line.

II'5 Q So does it go back into the Delaware River Basin?

6 A No, it doesn't.

7 JUDGE BRENNER: Ms. Bush, maybe you'can help me,;

!

8 I maybe I am the only one in the roon -- I have just lost the
U

9 i thread of the relevance of some of these details on the
i

[ so-called salinity problem to the City-15 Contention.10

|11 MS. BUSII: Sure.

12 ! JUDGE BRENNER: So I don't understand the relevance
J

hofthese'' 'N 13 last few questions. Can you help me out?;
<

'-. I

|14 MS. B USil: What the proposal is, that the health

d
15 1

effects will be a certain level on the citizens of Philadelphia
h

16 j because they will he able to consume water f rom the Delaware

17 j instead of the Schuylkill and my questions are as to the

18 feasibility of the consumption, this level of consumption from
i

19 ' the Delaware, given the fact that there are constraints on

M the use of the Delaware.

21 JUDGE BRENNER: You want us to postulate that in

22 case of a radiological emergency and a potentially available,

!

23 I water supply would not be used because (a) at the same time

24<~x there happens to be the salinity problem and then the further
( l
'' 25 assumption that (b) salinity is such a grea ter problem that
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1 the water would not be used. Those are the two hurdles we
,,

i

2 have to cross, right?m_

3 MS. BUSE!: tIo . I think the posture of this

4 p roceeding is licensing of the plant and we have not assumed
,

I5 that the plants are licensed, so we are not talking about
,

6 emergency plans. We are talking acceptable environmental

7 ji impacts. So I would be requesting the Commission to examine
I

h

)theenvironmentalimpacts in determining whether the plant8

i

9 should be licensed and one of the environmental impacts would

to be the ef fect on the region of the proposed feasible alternative

!1
11 water supply. So it is a slightly dif ferent perspective.

12 JUDGE BR?NNER: We still have to cross at least one

13 of those hurdles. All right, I think the relevance is tenuous

14 j at best of City-15 as written. I will leave it at that at
h
H

15 this point. -

|
'

16 You can try to convince me otherwise. If, upon
U

17 I reviewing the record, you think you have a disagreement with

18 the testimony on that point, you might not so we may never

19 get to it, but you have answered, given me your view, which

20 was my question.

21 Do you have any further questions?

22 f tS. BUSII: I have no further questions in that

23 area.

24,r] JUDc BT !MER: I was no t obj ecting. I just wa nted
:

"'
25 to get the thread while I still had the benefit of your

presence here.

'

End 3.
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1 BY MS. BUSH:

2
_

Q I believe, Dr. Kaiser, you indicated yesterday that

3 you had some information that was not in the testimony that

4 you calculated. I was goi ng to ask to review it during the

5 break and I didn't.

6 Do you recall that information?

|
7 A (Witness Itaiser) Are you referring to the risks

'

8 of latent cancer fatality?

9 Q Yes.

!
10 A Yes, I do recall those.

!|;
i

11 Q Were those consequence values or were they

12 probability and consequence values?

^
13 MR. WETTERHAHN: Objection. Improper recross. We

'

14 are talking about something she should have done during

15 cross examination, as admitted by counsel. I don' t see why,

1

|
16 we have to get into this at this time and drag out this

h

17 hearing.

18
!; JUDGE BRENNER: Clearly it is not proper followup
4

19 given your own statement. If it is something you forgot to
P

20 look at, I am reluctant to let it cone out in this way. Por

21 efficiency also, if you would have had it in front of you

22
i we maybe could have gone through it. How long would it take?

23 MS. BUSH: I think it probably should take on --

24,-s , maybe a factor of three times the times we spent on it already.
! *

-- 25 JUDGE 3RENNER: Say that again.
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1 MS. BUSII: I think it will take about three times
p

_j 2 as much time as we have spent on it already. I think the

3 issue is, will it prejudice the company.

4 JUDGE BRENNER: I don't know what time we have
5 spent on it already so I don' t know what your basis is when

6 you phrase it that way.

7 Give me a moment.
'

8 (Board conferring.)
i

9
'

JUDGE BRENNER: We are not going to allow the

10 questioning. We have been reluctant in the past to cut you
:
1

11 i
off, as you know, and it isn't solely on the technicality that

!

12 | it is improper followup. It is also our judgmunt that we have
!

I3 |gotenoughon the record as to what was done by the Applicant 's)

a

14 0 testimony.
I

15
"

If you had -- to the extent you have a basic
|

16 disagreement with it, you have got enough in there to propose,

!!

17 your own findings.

18 You could have brought forward your own witnesses,

19 as I commented, and you chose not to for your own reasons.

20 We know what they have done. We have got the results here.

21 We have got the cross examination. You have asked about what

22 they have done and knowing the subject area that you are,

23 g et t ing into, we think it is collateral to our main determina-

4<^x tion that we need here on the merits of this contention.
)'

5 *

So for all of those reasons, we will cut it off
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1 at this point.

j 2
BY tis. BUSil:

3 Q fly last area of cross examination is abomt the

4 assumption or the opinion, it seems to be the opinion of the

5 witnesses that have spoken on this question, that there would
6 be normal or less than normal usage in the event of an

7 j emergency.
!

8 |

In comparing this to a situation where there is an

9 appeal for conservation for draught conditions, are you making
10

the assumption that the two situations are comparable or tell
.i
"

11 me how you have taken into account the dif ference in the

12 situation here where people will have the impression that they
,m

( ) 13
; will not have any water available at all af ter the usage of
jv

14 a certain level of noncontaminated water?
15 g (,.litness Levine) We have not addressed that matter.

0
16 What we have tried to do is show what the risks would be with
I normal usage, what the risks would be with some slight modi-
9

fications to the water usage plan between the two rivers and

I9 we have then suggested various kinds of things that might
20 be done to reduce those risks although they are vanishingly
21

small.

!22
We have not studied in any rigorous or detailed way

23
{whatshouldbedone. That is something that would have to be

24

r'} determined by the officials in place at the time of the

25
accident.
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1 Q And you are not -- are you, though, representing to
'

t) 2 the commission here that there would be normal or less than
3 normal usage of water so that there would be water available
4 li for the people in the high service territory for a certain

15

b| amount of time?|

6 A We have calculated the risks as though all the
7 9 contaminated water available from the Delaware anel from then

l|l Schuylkill were being drunk by people at a slightly reduced
'

8

!
,

9 / ingestion rate than the normal ingestion rate. We have not
4

[ taken credit for any of the tactors which might reduce those10

hrisks. We have merely suggested that there are ways to reduce11

E

12 h those risks.
N 13( ) In our view, there will be plenty of cator availabic-q

\

14 for all needs with effective emergency actions.
15 MS. BUSil: I have no further questions.

16
JUDGE BRENNER: Commonwealth, any followup on the

17 last ground?,

18 MS. FERKIM: No.
-|

19
JUDGE BRENNER: Staff?

20 MR. V0GLER: The Staff has one question.

21 BY !!R. VOGLER:
i

22 | 0 tir . Levine, do you have a copy of the Staf f 's
23 Final Environmental Statement?
24

k.m
A (Witness Levine) Yes.

)
25

-

Q May I direct you to page 5 ') 3 , the last sentence on
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1 the top paragraph that is being continued over.
m

2 In response to questions f rom Judge !! orris regardinc,,

3 your analysis, your panel's analysis and your analysis and his

4 h comments as to whether or not the FES or the impact statement,
F

5 as he referred to it, as to whether or not you have an
I

6 opportunity to compare that with your own s tudy -- based on

7 that last sentence in that top paragraph on page 5-93 of the

i

8 Final Environmental Impact Statement, based on your assessment,'

9 your independent assessment, would ypu agree with the Staf f 's

i!
10 i s tatement on that last sentence?

i

11 .; JUDGE t10RRIS: Mr. Vogler, would you mind reading
i

12 i that so we have it in the record?
d

/m ,

13 4R. V0GLER: I'm sorry. Would you like a copy of
'

( ;
'

q-

14 ;|the FES?
d

15 0 JUDGE t10RRIS: !!o . Just read the sentence.
a
il

16 BY MR. V0GLER:,

17 O The sentence is: "This water pathway would be of.

18 small importance compared to the results presented here for

19 fallout onto land."

M A (Witness Levine) Yes, we agree with that. I

21 believe I said the same thing in many ways and others have

22
; said the same thing in'many ways,
t

23 .!R . VOGLER: Thank you..

24 i

(7 :Jo thi ng further, !!r. Chairman.

( )
-' 25 MR. W: :TE RII AIIII: Applicant has nothing further.

.

L
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1
_

JUDGE BRENNER: Did you say nothing further?

2
_ MR. WETTE RIIAllN : Nothing further.

3 JUDGE BRENNER: What was that page of the FES,

4 5-93?

5 j MR. VOGLER: Yes, sir.

6 JUDGE BRENNER: I don't know if tha t is one of

7 the portions you previously designated in evidence and that

'

8 we certainly did not get a precise --

9 MR. VOGLER: Yes, I believe it is.

10
| JUDGE BRENNER: Be that as it may, the Staf f bas

!!
11 continued to ignore our request as to precise designations

1

12 | of the FES as we get to each contention. We've stopped
,

( ') 13

!remindingyou, but if we are going to take it into account,i

~

14 if it becomes important in the findings -- all right, we have

f;i completed the questioning of these witnesses.15

b
16

u We can let all of you gentlemen go. For some of
Y

17 /. you, you have been here before and at least for the foreseeable

18 future we won't see you again, and we thank you again for

19 your presence here.

20 -

(Panel excused.)
21 JUDGE BRENNER: We will take a 15-minute break

22 until 10:10 and come back with the Staf f witnesses in place.

End 4. 23 (Recess.)

24,s

( )
25~'

L
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1
-

JUDGE BRENNER: Staf f c.an begin now.

2x, MR. VOGLER: Mr. Chairman, the Staff calls

3 Dr. Sarbeswar Acharya, Dr. Myron Fliegel, tir. Rex G. Westcott

4 and John C. Lehr to the stand.,

I
5 | We note that as the Board knows , Dr. Acharya and

|

{Mr. Wescott have been previously sworn in this proceeding.6

7 i JUDGE BRENNER: We'll welcome Dr. Fliegel and
i

]Mr. Lehr here by swearing them in now, if you two will stand8

9 and raise your right hand.
I

10 d Whereupon,

11 !!YRON FLIEGEL
XXX j

12
'

and
s

( h 13 JOIIN C. LEIIR
sj

I4 were called as witnesses on behalf of the Staf f , and, havi ng
15 been first duly sworn, were examined and testified as follows,

t
16 g And whereupon,

I7 d SARBCSWAR ACIIARYA
XXX *i

18 and
1

19 REX G. t!ESCOTT

20 resumed the stand, and, having been previously duly sworn,
21 were examined and testified further as follows:
22

l|i
XXX DIRECT EXAMIMATION

,

23 MR. VOGLER: The Staff would prefer, Mr. Chairman,

24 to identify all of the testimony and move it in at the same,s

( )
* '' 25 time if that is satisfactory.
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!I We will start with Dr. Acharya.,

2,j The Staff also notes that it has distributed to
,

3 the reporter, the Board, and all the parties the corrections
,

4 that have been made.

|
'

5 Q Dr. Acharya, do you have before you a document,

:

) 6 dated June 4th, 1984, entitled, " Testimony of Sarbeswar
,

7 Acharya Regarding Mosponses to City Contention City-15 Related i
!

,

1
I-

8 to the Limerick Fian! Environmental Statement? I

| 9 I A (Witness Acharya) Yes.

| 10 Q Consisting of some 14 pages?

!I 11 A Yes.
I

f
12 '

O !! ave you read this testimony? Did you write this

,

( y 13 testimony?
x -

14 3 yea,

j 15 Q llave you reviewed it for corrections? .

| l *

[ 16 j A Yes, f
n i
o i

17 ,i Q If you were testifying here today, would your f
a r

18 testimony be the same as it is in this testimony? !i

t

19 A That is correct.

20
Q As corrected?

[
!

21 A That is correct. (
! l !
c 22

O Attached to your testimony, Dr. Acharya, is a i

'

23 statement of your prof essional qualifications consisting of

I
24g two pages. Itave you had a chance to review that? }

| ;

25'-
A Yes, the same as before.

;

k_ _ _ __ _,,_ _ _ _ _ _ _ . . _ _ . _ . _ _ __ _ - _ _ _ . m. - - _ ~- - - -- - _ _



Srg3 12,139
l

1 Q Do you agree with that?
,

2 A Yes. |
s

3 Q Thank you.
;

I
4 Dr. Fliegel and Mr. Wescott, do you have before you

,

5 5 | a document dated June 4th, 1984 entitled, " Testimony of' i
a
!

6 ' nex G. Wescott and Dr. Myron Fliegel Regarding Responses to
8

i

! 7 | Contention City-15 Related to the Limerick Final Environmental
j

!
j

8 [ Statement" consisting of 21 pages including references and |

|
i,

9 four attachments, I believe?
,

; 10 j A (Wi tness Fliegel) Yes.

11 i 0 Dr. Fliegel, have you had a chance to review this
i

ie

12 | testimony?
!

l

I] 13 |i A Yes, I have.
- |

14 Q If you were testifying here today, would youri

s

15 4 testimony be the same as is in here as corrected?
f,

16 A Yes, it would.t

17 0 .?1r . Wes co t t , would your answers to those questions

18 be the same?
:

19 A (Wi tness Wescott) Yes, it would, as corrected.

33 Q As corrected?

21 A Right.

22 O Also attached to the back of your testimony are

23 the prof essional qualifications of Dr. Fliegel, consis ting

24 of a page and a third. Dr. Fliegel, have you had a chance to7s
( )
'' '

- 25 review that?

I

_ l
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1 A (Witness Fliegel) Yes, I have.
;
' 2

Q Do you agree that it is true and correct?'_

3 A Yes.

4 Q Mr. Wescott?

5 A Yes.

6 0 Your professional qualifications the same?

7 A That is correct.

I8
Q Dr. Lehr, do you have before you a document dated

9
June 4th, 1984, entitled, " Testimony of John C. Lehr

!

10 | Regarding Responses to the Ci ty of Philadelphia Issue, City-15,
a

11 | Related to the Limerick Final Environmental Statement"?
!

12
A (Witness Lehr) Yes, I do.

(,.
,

13
) Q Consisting of 14 pages plus reference, plus two

I4 tables?

|iIb
! A Yes.

16
Q !! ave you had an opportunity to review this?

I
A Yes, I have.

18
Q If you were testifying here today, would your

i

I9
tes timony be the same as it is corrected in this document?

A Yes, with one addition.

Q One addition?

22
A Yes, one additional correction.

23
Q Whero is that?

/^'s A Pirs t page. The title of the branch in which I
/

~J
25

am employed is incorrect. It should be the Environmental and

.
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r

1 Hydrologic Engineering Branch, not Hydraulic.

/ 2 Q We will check that with the reporter, Environmental

3 Hydrologic and Engineering Section -- are you referring to
4 A-l?

5 A Yes, I am.

6 JUDGE BRENNER: I think it is Hydrologic instead

7 of Hydraulic.

8 BY MR. VOGLER:

9 Q With regard to your professional qualifications

10 ,; which are attached, consisting of two pages here, have you
11 i had a chance to review that?

l

12 ; A (Witness Lehr) Yes, I have.
P||es

( ) 13
|' Q Do you agree with it? Is it true and correct?
|

x -

14 b A Yes.
t

i15 !, MR. V0GLER: Mr. Chairman, the Staff would like
!I

16 [i to move and bind in the re' cord the testimony of Dr. Acharya,

17 p Dr. Fliegel, Mr. Wescott and John C. Lehr.
.

18 j JUDGE BRENNER: All right. In the absence of

19 any objection, we will admit those documents so identified

M and corrected into evidence and bind them all into the
21 transcript at this point as if read.

22 ! (Documents follow.)xxx

23Lay-in

24es

|
/'

25

:
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UllITED STATES OF AliERICA
NUCLEAR REGULATORY C0!'J:ISSION

BEFORE THE AT011IC SAFETY AND LICENSIllG BOARD

In the l'atter of )
.- )-

PHILADELPHIA ELECTRIC COMPANY ) Docket Nos. 50-252
) 50-353

-(Limerick Generating Station, )
Units 1 and 2) )

TESTI!;0NY OF SARBESilAR ACHARYA REGARDIt!G

RESPONSES TO CITY CONTEl: TION CITY-15 RELATED
TO THE LIl1ERICK FINAL EliVIRONiiENTAL STATEllENT

Q1. Dr. Acharya, please state your name', address and position with the

U. S. Nuclear Regulatory Commission.

A1. Iy name is Sarbeswar Acharya. liy business address is U. S. Nuclear
G
() Regulatory Comission, llashington, D. C. 20555. I am the Senior

Radiological Engineer in Section A of the Accident Evaluation

Branch, Division of Systems Integration within the Office of Nuclear
.

'

Reactor Regulation.of the Nuclear Reguletory Commission.

Q2. Have ~you prepared a statement of your professional qualifications?

A2. Yes, fly statement is appended to this testimony.

.Q3. ,Please state the purpose of your testimony and identify your

responsibilities therein.

A3. The purpose of my testimony is to respond to the City of Phila-

delphia's' admitted Issue CITY-15 with respect to contamination

of open water bodies (and the City's water supplies sourced

therefrom) that could occur as a result of fallout subsequent to an
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~

.

atmospheric release of radioactivity in severe reactor accidents

! }j that were analyzed in the Limerick FES. Basically, my efforts were
r

concentrated at the " front" and "back" ends of Dr. Fliegel's and llr.
,

llescott's evaluation. Their evaluation is provided in their

separate testimony.

.

Q4. What is Issue CITY-157 . . -

A4. CITY-15 provides: ~

1

The DES does not adequately analyze the contamination
that could occur to nearby liquid pathways, and the
City's water supplies sourced therefrom, as a result of
precipitation after a release. A reasoned decision as to
environmental impacts cannet be made without a site
specific analisis of such a scenario.

-
,

The DES addresses at great length releases to groundwater
(DES at 5-34 e
conclusory dis _t_ seo.), but gives only a cursory andcussion of contamination of open water (DESO; at5-33). This issue is of crucial concern here as theb '

two major water bodies at and near the facility are the
City's only water supplies. The City also has open
reservoirs within its boundaries which could be
contaminated through precipitation. For an issue of such
great importance, insufficient consideration has been ~

given here. The mandate of fiEPA to take a hard look at
environmental consequences has been ignored.

.

, ..

QS. Please summarize your work related to what you call the " front" end.

AS. I provided the following items to Dr. Fliegel and fir. llescott for

their use in the fallout and water contamination analysis:

i

| a) selecti0n of a severe accident release category from those

listed it. FES Table 5.11c;

| O
| V

.'
.
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p b) a rationale and procedure for using the CRAC code for

estimates of the quantities of radionuclides that would

be initially deposited on the open water bodies in the

site-region and their adjoining catchment (watershed)

areas by atmospheric fallout from the selected release

category; and .

.

c) a methodology for using the age-specific dose conver-

sion factors, drinking water usage parameters and

age-distribution in the general public for calculation

of dose f_r.om water contamination.
.,

.

Q6. !!hich release category did you select, and what is the basis for
..i

L such' selection?

A6. I selected the release category II-T/1Al whose specifications are

shown in FES Table 5.11c. A description of II-T/tal is given in -

Appendix H of the FES.

For a detailed probabilistic risk analysis of liquid pathway '

contamination one would use all of the release, categories shown in

FES Table 5.11c with their probabilities shown in FES Table 5.11d.

Instead of following this approach, however, a much simpler and
.

reasonably bounding type of analysis was performed by selecting one

of the release categories froin those listed in FES Table 5.11c which

involve relatively large quantities of radion"clides in an

Atmospheric release, and artificially assigning it a probability

.
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which is the sum of the probabilities of all release categories (then
(,j sum of the probabilities in FES Table 5.11d is approximately 9 x

10-5 per reactor year). This same bounding approach was undertaken

by the staff for study of atmospheric fallout on the Great 1.akes in
(ty b DN S M h " A* W 5 *f W OO/S fMD'

tne Fermi-2 FES (fiUREG-0769, Accencum 1, liarch 1982[ The reason

for selecting release category II-T/tril is that the quantities of

radionuclides in the atmospheric release associated with it are

amongst the highest valu'es for all the release categories in Table
,

5.11c.

9

Q7. What is the, basis for adopting the CRAC code for estimation of
.

initial deposition by atmos.pheric fallout?

A7. The, atmospheric dispersion model of the CRAC code has the capability
A
(). of calculating concentrations of radionuclides deposited on the

ground below the traveling radioactive plume (in terms of curies per
'

square meter of the ground surface, Ci/m ) due to the effects of dry
,

and wet deposition prochsses (collectively known as the process of4,

atmospheric fallout) on the particulate radioactive matter in the

plume. If any part of the ground plane is covered by an open water -

body over which the plume would pass, the radionuclide

2
concentrations jn curies per square meter (Ci/m ) on the ground

plane by' fallout can be recognized as the initial radionuclide input
.

2(Ci/m ) into' thet open water body surface.

|

The dispersion needel of the CRAC code also has the capability of

(a) calculating the area in square meters (m ) that would be covered by
g

i
,

'
,

,

'
j f.

. <

; .

,

> .-,
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g the plume (cloud area) as a function of distance from the reactor.
'

At any given distance, deposition on the ground plane over the area
|.

that is directly below the cloud can be calculated by multiplication
2 2of the cloud area (m ) and the ground concentration (Ci/m ) appro-

S priate for that distance,
y,

a

.

44LO,

a q- Therefore, the CRAC code can be d;tc.d for calculations of initial
g7

deposition on the ground and the open water bodies in the Limerick

site region subsequent to an atmospheric release from a reactor

accident.

,

Q8. How was the CPAC code used .for calculations of ground contamination.

i*' g due to initici deposition by atmospheric fallout?
-| t

U AB. For the CP.AC code analysis the Limerick site region is spanned by 34

spatial intervals, beginning at the site e.nd extending up to 500

.) _ miles from the site. Ground concentrations of radionuclides (only, -

those of importance to the liquid pathway contamination study of
,

Dr. Fliegel and fir. Ilescott) and the cloud creas over these spatial3

N

1 ;n intervals were calculated only for tha selected release category T-
. u', s II-T/tl'.I on a conditional basis; that is, conditional on the

3 y .

T , occurrence of the postulated release.-

,

\h . ] 'r 'r
' v .

.'>
Since a . reactor accident could occur at any time of the year, 91

' i different accident start time's uniformly distributed throughout a

. ene-year period were used to derive probability distributions of
i >

-

.

O radionuclide concentrations and cloud areas for each spatial

, ;. , : ?
'

. - > u
s

m m
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interval. For each start time, a string of consecutive
p '

y; representative historical hourly meteorological data following

the start time w)w.e used for the plume dispersion and falloutk 4s
:
i

calculations. The sampling scheme and the meteorological data used

are the same data as used in the Limerick FES for probabilistic I

analysis of severe accidents. Results from use of the 91 samples of !

post accident meteorological conditions were 91 different estimates
I

of ground concentrations and the corresponding cloud area for each

spatial interval. These estimates provided the basis for deriving

probability distributions of the products of these items due to T

variations of meteorological conditions.
..

Q9. What was your involvement regarding use of age-specific radiological

v) dose conversion factors, age-specific drinking water usage, and

age-distributions in the general population? ;

A9. I advised Dr. Fliegel and tir. Wescott in the use of these data

following i RC's Regulatory Guide 1.109 " Calculation of Annual Doses i

to fian from Routine Releases of Reactor Effluents for the Purpose of
!

Evaluating Compliance with 10 CFR Part 50, Appendix I," Revision I, x

October 1977.
.

Q10. Please describe your work related to what you call the "back end".
'

A10. I have drawn several conclusions from the analysis of itessrs.
.

Fliegel and Uescott. fly gene'ral conclusions are: !

~

IO
G:

|

;

i
'

.

'.
._. _ . _ _ . _ _ . - _ _ . , . _
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a) A wind direction which would cause a high deposition of,

k- radionuclides on one (Schuylkill or Delaware) watersheds

would generally preclude a high deposition on the other

w;; rshed;
-

b) Strontium-90 (Sr-90) would largely. dominate the

radiological significance of Philadelphia water supply

contamination from an atmospheric release of the type

II-T/IIW.
4

Q11. Please provide a perspective regarding contamination of the
.

Schuylkill Piver conditional upon occurrence of the release category

II-T/llW.

. O)'A All. For the first year average Sr-90 concentration probabilitysm-

distribution in the Schuylkill River:
,

. .

a) The probability of not exceeding the 10 CFR Part 20 limit
,

on concentration for unrestricted area use (1 liPC (maximum

permissible concentration) which is 300 pico-Curie / liter -

or 300 pCi/1 for Sr-90) is 14%; and
,

b) The probability of not exceeding 1/311PC is less than 5%.

.

G)
;

e
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On the other hand, for the average Sr-90 concentration in the
( > eC! Schuylkill five yearsgr the initial centamination:

c) The probability of not exceeding 1 liPC is 65%; and

d) The prcbability of not exceeding 1/311PC is less than 20%.

-.

An assessment of Dr. Fliegel's and fir. llescott's analysis shows

that for Sr-90 concentrations in the Schuylkill:

4 4 k /o1 d T4m v
e) The probability of not exceeding 1 liPC i ri.n; ti Tir;t

[# D two months is 50%, but there is a 99% probability that the
,

concentration would fall below 111PC 20 years after the
7(,) accident; and

f) The probability of not exceeding 1/311PC after 30 years is .

less than 50%, but there is a 99% probability that this

concentration would fall below 1/3 !!PC 53 years after the

accicent. -

All probability estimates include the probabilities of wind blowing

into the 16 direction sectors of the compass centered at the
.

Linerick site.
.

Q12. Ilhat is your conclusion about usability of the Schuylkill river for
n
( ) drinking water af ter contamination from the II-T/l!!! release?

,

.

$
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A12. According to 10 CFR Part 20.106(e), the allowable level of-s

'\. // contamination in unrestricted areas for a population group beyond

which radioactive releases would certainly be controlled is 1/3 MPC.

However, from the preceding discussion, there is less than a 50%e

chance that the Schuylkill River contamination would fall below 1/3

MPC after 30 years. Therefore, the Schuylkill River as a source of

drinking water given the occurrence of a severe accident and a

II-T/WU type release would have a high probability for interdiction

for a long period of time.

:::m;. c, :: :- ;:i-t c' ''-o ur' ; t': ;;ri:d ;f '.tcrdicti;r..n:-d
n. ..

r7 70 :: :c-t 3+ --e en tko e rk..;.1 t 11 e<ve- -::uld f;',; ;; gov,; ;j31

M':, it i; ;;;;itic th;t L:: cf ::huyl:ill m:t;r f;' di ..kir.; m;eid,_

d k cm.42iJc cd.
'

Q13. Uhat are the estimates of radiological exposure to the populatio'n of .

Philadelphia from drinking contaminated Schuylkill water?

A13. During the period of interdiction in which use of Schuylkill water

for drinking would be denied, there would be no radiological =

exposure to people from the Schuylkill drinking water pathway.

Dr. Fliegel and Mr. Uescott's estimates of population exposures
.

that would result frcm drinking Schuylkill water without any

decontamination after the Sr-90 concentration falls to 1/3 MPC are
6 61.8 x 10 person-rem whole body dose and 7.2 x 10 person-rem bone

r
t
N-.

*
.

0

, w- , - ,w -9-- - - e ,
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dose for all time (assuming only half of the Philadelphia population |

b is served by Schuylkill drinking water).

However, the above estimates may be only hypothetical because water

containing Sr-90 concentrations at 1/3 MPC may not be allowed for
,

drinking. On the other hand, if use of Schuylkill water for '

idrinking would be permitted only after Sr-90 concentration in the
!

river would fall to the ' current EPA standard of 8 pti/l in drinking I
.

water, then the residual population exposure resulting from such use [
t>. for all time would be 8% of the above estimates; namely, about 1.4 x

5 510 person-rem whol,e, body dose and 5.8 x 10 person-rem bone dose.e
.

Q14. Please provide a perspective regarding Delaware River contamination
- (

; V analogous to that for the Schuylkill River, but conditional upon the
;

release category II-T/W.

A14. Dr. Fliegel and Mr. !!escott's analysis provides the following .

perspective.

For the first year average Sr-90 concehtrations in the Delaware: '
i

a) the probability of not exceeding 1 tiPC is 98%; '

b) the probability of not exceeding 1/3 MPC is 85%; i

c) the probability of not exceeding 15 pCi/l is 50%; and
.

d) the probability of no contamination is 38%.

Dr. Fliegel and !!r.11escott's analysis also'shows that for Sr-90

concentrations in the Delaware:
./ '

.-
4

.~ . .m, . - . , - . _ _ _ ._.--_,_y * , . , , , . - - - _ _ . - - -_
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e) The probability of not exceeding 1/311 ; th:;
( g/lia AddoffV) th i..;t t': ::.ths is 95%, but there is a 99%

probability that Sr-90 concentration would fall to 1/3 !!PC

within 7.5 years af ter the accident.
,

Q15. Ilhat is your conclusion regarding the usability of the Delaware '

River for drinking water after contamination from the II-T/W

release? -

A15. There is a very high probability that the Delaware water, if

contaminated at all, would be interdicted for a period of less than
,

two months (based upon consideration of interdiction until Sr-90
.

.

concentrations fall to 1/3 JtPC).

( Q16. What is your assessment of radiological exposure from use of

contaminated Delaware water conditional upon II-T/l.'W?

A16. During this short period of interdiction in which use of Delaware,

.

water for drinking would be denied, there would be'no radiological

exposure to people from the Delaware drinking water pathway.
-

Dr. Fliegel and tir. llescott's estiraates of population exposures

that would result from drinking Delaware water without any

decontamination after the Sr-90 concentration falls to 1/3 fiPC are
6 61.8 x 10 person-rem whole body dose and,7.2 x -10 : person-rem bone

dose for all time (assuming that only half of Philadelphia popu-

lation is served by Delaware drinking water). These estimates

(v

e

- . - , . . , , , --y
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are the same as those presented for the Schuylkill P.iver under
D(g similar conditions.

As stated earlier, the above estimates may be only hypothetical

because water with Sr-90 concentrations at 1/3 fiPC may not be

allowed for drinking. On the other hand, if.use of Delaware water

for drinking would be permitted only after Sr-90 concentration in

the river would fall to '8 pCi/1, then the residual population

exposures resulting from such use for all times would be about
5 51.4 y 10 person-rem whole body dose and 5.8 x 10 person-rem

bone dose.
.-

.
'
-

.

Q17. What situations. could result in higher estimates of population

( exposures than you presented before?

A17. The earlier estimates of population exposures are either fori

Schuylkill- contamination or for Delaware contamination. It is
.

highly unlikely that both rivers will be severely contamin'ated at

the same time. However, in the highly unlikely situation of severe

contamination of both rivers at the same time, the Delaware river ':

may be the. source of drinking water for the whole city (Phila-

delphia) after an initial period of about two months. This
-

may be possible - f:QSiitic77&r YLA
. rutri tic Of use of Delaware water only for N

purposes th;a drinking as effected by an appropriate drinking

water distribution management' plan. Under these circumstances the

earlier estimates of population exposures would be doubled, but have

only a very small likelihood.

-

2@

y ) N

* n s.-n- . .. .,
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Q18. What are the estimated risks associated with Philadelphia drinkingm

(V') water contamination?

A18. The risks of population exposure from Philadelphia drinking water

contamination due to II-T/WU are derived from multiplication of the

probability of II-T/UW (2 x 10-6 per reactor year) and the estimates

of residual population exposures for all time after Sr-90 concen-

trations fall to 8 pCi/1. The results are 0.3 person-rem

whole body dose per reactor year and 1.2 person-rem bone dose per

reactor year from II-T/UU. Conservatively, using the sum of

probability of all release categories in FES Table 5.11c (which is 9

x 10-5 per reactor , year), the results would be 13 person-rera whole
.

body dose per reactor year and 52 person-rem bone dose per

reactor-year associated with all Limerick severe accidents. These_p
-Y results are conservative becaus_e not all release categories in Table

5.11c would result in levels of water contamiation as high as those

from Il-T/\ld. k WY Y * O 'I E #
'

gQf d /cm h f//k We |<' 4)k' ~

/

syn /Et h $ h a Co n feW & W ///UW.< 7 Q
o

! Q19. ! hat principal forms of health effects and their risks may result
-

|

| from drinking water contamination discussed earlier? -

| A19. Radiation doses associated with drinking water for a year

contaminated with 8 pCi/1 of Sr-90 would be much less than I rem to
1

the critical organ; namely, the skeletal bone. Doses delivered to
I

an individual at this rate would not result in early health effects.
5Estimates of latent cancer fatality due to 1.4 x 10 person-rem

whole body dose over all time is 8 cases excluding bene cancer, andm
U bone cancer fatalities due to 5.8 x 10 erson-rem bone dose are

5

/40&Jhp|e.a % ~. w k dr Ah2%^ ~ &H 74o~efEM
4. 5|

mys s cAinmd
e i & d & ~~rk F43 4 &t LCf
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4 cases. The risks of these cancer fatalities are about 7 x 10-4(3
V (excluding bone cancer fatality) per reactor year and about 5 x 10-4

bone cancer fatalities per reactor-year from all severe Limerick

reactor accidents. These are small by comparison with the estimates r//M
CbMert 4IM5 ft / 0e .. :.::6/(24 h r::, T :

-

4-'

a,<dyire524'4ff]4/O4 1 asy | 4 * ~ f
S $ N 4'c.+% k 2 ~. . [4 /| on qbt.& -

Q20. Does this conclu e your testimony?_ -

A20. Yes. '- -

._
_

.

. 's

I () '

.
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PROFESSIONAL QUALIFICATIONS
O D'..SARBESWAR ACHARYAr

V U.S. NUCLEAR REGULATORY COFrISSION

I am Sarbeswar Acharya, the Senior Radiological Engineer with the
Accident Evaluation Branch, Division of Systems Integration, Office of
Nuclear Reactor Regulation. I have served on the Commission staff since
January of 1977 in several capacities. My assignments have included
assessments of radiological consequences to man and the environment of
normal and accidental releases of radionuclides from nuclear power
reactors, mathematical and computer modeling thereof, assessment of the ,

generation and transport of radioactivity in reactors themselves
resulting from accidents, and technical monitoring of Commission-funded
confirmatory research ,and technical assistance contracts for modeling of%

external and internal radiation dosimetry to calculate age-dependent
radiological dose conversion factors. I am presently responsible for
developing.and applying improved metheds of assessing accident risks of
reactor operation for use.in Environmental Impact Statements. I have
participated in accident risk assessments in virtually all nuclear power
reactor Environmental Impact Statements since 1980, and aided in
formulation of the procedure for the staff implementation of the Interim
Policy Statement on " Nuclear Power Plant Accident Considerations Under
the National Environmental Policy-Act of 1959." I performed the
technical analysis for the staff assessment of accident consequences and

A risks of the Indian Point reactors, and presented expert staff testimony
V on the subject at the Indian Point ASLB hearing in February 1983.,

| Prior to joining NRC in 1977, I was employed by the Bechtel Power
Corporation for about 3 years. During this period I developed computer
models to evaluate the effectiveness of containment sprays containing
chemical additives for radiciodine control under accident conditions in
pressurized water reattors, developed computer models for assessing
decay heat loads in spent fuel pools for design of cooling systems,
developed assessment methodologies for evaluating doses to control room
operators and the offsite population from accidental releases of
radioactivity, and performed nuclear fuel-cycle economic analysis. ..

During the 1970-71, 1971-72, 1973-74 academic years I taught physics and
~

mathematics at Hawthorne School in Washington, D.C. During 1972-73 I
was a post-doctoral research fellow at North Carolina A&T State
University doing research, in molecular physics, and teaching physics and
mathematics to science and engineering students.

My academic training consists of undergraduate courses at Utkal''
University in India during 1948-52 in physics, mathematics, chemistry
and biology leading to a B.S. degree in 1952 with emphasis in physics.

| During 1952-57 I studied at the University of Delhi in India receiving
! an M.S. degree in physics in 1954 and engaged in graduate-level research ,,

in physics. From 1958 to 1966 I taught physics at undergraduate and
p graduate levels at colleges affiliated to the Utkal University. From

l Q 1967 to 1970 I studied and taught physics and related mathematics, and
performed research at the University of Maryland. In 1971 I received a
PhD from the University of Maryland, with emphasis in theoretical
praticle physics and quantum field theory. I have taken
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several specialized training courses since receiving my PhD in such !
( areas as nuclear power plant design and operation, professional '

,

engineering registration, system reliability, health physics and |
radiation protection, mathematics and statistics, probabilistic risk l
analysis, and nuclear reactor safety. |

!

I _ am a member of the American Nuclear. Society and the Health Physics {
Society. |
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/~~ June 4, 1984

UllITED STATES OF A!1 ERICA
liUCLEAR REGULATORY C0fiMISSION

BEFORE THE AT0!11C SAFETY At D LICEllSING BOARD

In the fiatter of )
)

PHILADELPHIA ELECTRIC C0t1PANY ) Docket Nos. 50-352
) 50-353

(Limerick Generating Station, )
Units I and 2) )

,

TESTIt10NY OF REX G. IlESCOTT AND DR.11YRON FLIEGEL
REGARDING RESP 0f1SES TO CONTENTION CITY-15

RELATED TO THE LIl1ERICK FINAL ENVIRONt1 ENTAL STATEMENT

Q1. Please state your names, your positions and the nature of your work
~

at the Nuclear Regulatory Commission (NRC)?

A1. ity name is flyron Fliegel. I am the Leader of the Hydrologic Engi-,

neering Section in the Environmental and Hydrologic Engineering

Branch, Division of Engineering, Office of Huclear Reactor Regula-
1

tion. 11y duties include supervision of the professional work of the

hydraulic engineers in my section and subsequent review of their

technical evaluations. A statement of my professional qualifica-

tions is attached.

i

.

11y name is Rex G. llescott. I am a hydraulic engineer in the Hydro-

logic Engineering Section, ity duties involve preparation of the

hydrologic engineering sections of the staff's safety evaluation

report and environmental stathments. Technical evaluations per-

formed include: radionuclide transport in ground and surface wa-
%

ters, site flooding potential, cooling water availability and other
.

.

.
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d(N
hydrologic issues associated with nuclear power plants. I have

testified previously in this proceeding concerning hydrologic issues

in regard to the supplemental water supply system and to a cooling :

tower collapse due to blast overpressures. A statement of my

professional qualifications is bound into the transcript following

Tr. 3490 and Tr. 9045. Another copy is attached to this testimony.
.

r

1;

Q2. Please state the purpose ~ of your testimony.

A2. The purpose of our testimony is to respond to the City of Philadel-

phia admitted Issue CITY-15 with respect to contamination of ;

nearby liquid pathways and the City's water supplies sourced there-

from that could occur as a result of fallout subsequent to an atmo-

spheric release of radioactivity in severe reactor accidents that
O '

kJ were analyzed in the Limerick FES.

Our testimony deals with the liquid transport aspects of this con-
t

tention. It draws upon the separate testimony of Dr. Acharya and of

itr. Lehr.

!

Q3. !! hat is the specific nature of your testimony?
r-

.A3. Our testimony concerns the deposition and runoff in surface water

bodies of radioactivity released to the atmosphere as a result of a I

'

severe reactor accident at the Limerick Generating Station.

Discussion of the methodology used to model deposition on land and

surface water bodies is contained in Dr. Acharya's testimony.

. - . . - _ - - - - _ - - _
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(~} Our testimony presents the resulting probability distributions of

long term concentrations of Strontium-90 (Sr-90) in drinking water

that would result from this radioactive fallout.

Our testimony also addresses the maximum short term consequences in

regard to drinking water contamination that may result from radioac-

tive fallout subsequent to an atmospheric release of radioactivity

in a very severe reactor accident at the Limerick Generating

Station.

We are jointly responsible for all of the following testimony.
,

Q4. Briefly describe the Schuylkill and Delaware Uatersheds.

(d)
.

A4. The Schuylkill-watershed has an area of almost 1,900 sq miles at

12Philadelphia and an average flow of about 3,000 cfs (2.7 x 10

liters / year). Existing storage reservoirs control the flow from

over 20%-of the watershed. In addition, there are desilting basins

on the main stem of the Schuylkill River for con +rol of sediment

load.

The Delaware watershed has an area of almost 7,781 square miles at

' Philadelphia, and an average flow estimated to be over 12,000 cfs
13

(1.07 x 10 l ite rs/ year) . Storage reservoirs control flow from

about 18% of the watershed. Freshwater flow at Philadelphia is

regulated by the Delaware River Basin Comission to meet flow objec-
ry(,j tives at Trenton during drought periods.

. .

+
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(~3 Q5. How are these watersheds oriented with respect to one another?
\.J

A5. The long axis of the Schuylkill Basin runs in a northwest to
f

southeast direction with the farthest point in the watershed about I

50 mile; to the northwest of the Limerick site. The long axis of

the Delaware Basin runs north-northeast to south-southwest with the

farthest point in the watershed about 160 miles north-northeast of
|

the Limerick site. Because the watersheds are oriented in different
'

,

directions relative to the site, a wind direction which could cause

a high deposition on one watershed generally would preclude a high

deposition on the other watershed. '

- . -

Q6. Please describe the models .and methodology used to estimate the

amount of radionuclides that could be deposited on the Schuylkill

' D and Delaware River Barins as the result of an accident.

A6. As described in Dr. Acharya's testimony, the ground deposition of

various radionuclides, as a function of distance frcm the plant

site, was calculated by the CRAC code. The CRAC run made for this

calculation used actual meteorological data for the site (the same

data used in the Limerick DES /FES) to determine dispersion and

deposition of the radioactive " cloud" resulting from a release

category II-T/WW. The pattern of dispersion and deposition for a

given radionuclide is dependent on the meteorologic parameters at

the starting time of the accident and the period thereafter during
'

which the plume passes over the site region. By starting the

analysis of the accident at many different times over the year, many
OG,

!

I

-. _ _ _ _ _ . _ _
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estimates (91) of radioactive deposition within any given distance
'

were determined.

Q7.: How were the results from the CP.AC deposition model applied to the |

watersheds?

IA7. The area around.the plant was divided into 16 equal sectors each
i
:

containing a 22.5 degree arc. For. each of these sectors the proba- i

!
'

bility of the Wind blowing to it was determined from meteorological

data. For each sector', the distance from the plant to the bounda-

ries of the watersheds was determined. Using the CRAC output, and '

the location of the, watersheds relative to the site, the amount of

deposition in the watersheds for various wind directions and meteor- i

!
ologic dispersion conditions was determined.

|O :

Q8. How were-probability. distributions for these varicus depositions !
,

determined?
t

A8. Each deposition-has a probability of occurrence associated with it. - ;

- ;

Given the accident, the probability of occurrence is equal to the !
1

probability of the associated starting meteorological condition !
:

multiplied by the probability of wind blowing in the proper direc- |
>

tion. The depositions were rank ordered from highest to lowest, and f
the probability of nonexceedance for a given deposition was deter- ;

!
'

_ mined.as the sum of the probabilities of occurrence of all deposi- !

tions lower than that given deposition.,

0 |
-

;. ~

i

i !
?,

r
*

w -,.y 2.m-.,.~w., .,e.y mmor,y,, ..,,,,.....,,,,.,.sm_ym.m., _m,,,wmne._m.,_,m--em-~..,r.w.y._,myy.,-.- - .,.y.,m,..
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,m Q9. lihat is the nonexceedance probability? t

i 1
'

A9; -The nonexceedance probability is the probability that a given

deposition will not be exceeded after the accident (on which the '

probability distribution is based) has occurred. The nonexceedance
,

probability is equal to one minus the exceedance probability.

!

Q10. Ilhat are the cumulative probability distributions for depositions of '

Sr-90 on the Schuylkill and Delaware Watersheds?

A10. The cumulative probability distribution for depositions of Sr-90 on

the Schuylkill and Delaware watersheds is shown in Attachment 1. !

-

'

Q11. Briefly, describe what the probability distribution in Attachment I

shows?
.s

'd All. The curve marked Schuylkill watershed shows the non-exceedence prob-
,

ability of a given deposition in that basin given the accident.,

Thus, the curve shows that there is a 99% chance that less than

160,000 curies of Sr-90 would be deposited and a 52*; chance that

less than 80,000 curies would be deposited following a category

II-T/ilu release. Similarly, for the Delaware watershed, there is a

99% probability tha.t less than 140,000 curies would be desposited
'

and a 50% chance that less than 5,000 curies would be deposited.
'

There is about a 40% probability that there would be virtually no :

deposition in the Delaware basin following the ac'cident.

,

Q12. Describe the model used to calculate the amount of a radionuclide

which could be washed off the watersheds?

_ . _ _ . . -
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(-] A12. The radionuclide runoff model consists of three basic terms. One
'~

term describes the initial washoff (within a raanth or two after

deposition) as- a fraction of the total radionuclide deposited.

Another term describes the annual washoff (primarily due to erosion)

as a constant fraction of the total radionuclide inventory available

for transport during the year. A third term accounts for radio- !

nuclide losses such as from radioactive decay. The pertinent terms '

and equations are shown in Attachment 2. *

;

Q13. What are some of the assumptions and limitations of the model?

A13. The model assumes that the initial washoff is not dependent on when

the accident occurs and tha.t the fraction assumed for annual washoff

stays constant and does not vary from year to year. The redel is,_

( ) "

\s / limited to determining radionuclide transport over a period of

years.

' Q14. Do these assumptions significantly limit the usefulness of the model

to predict the total amount of Sr-90 washed off from the watershed

into the river?

A14. Tio. Studies on watersheds in the United States of washoff of Sr-90
.

deposited by atomic weapons test's in the 1950's and 60's (Ref. 1)

have shown the initial washoff of Sr-90 to be only a few percent of

the total deposition. Hence, the total amount of washoff is
:

relatively unaffected by chan' es in the initial washoff coefficient.g

Also, although the annual washoff rate due to soil erosion would be
gS

.

(

t _ ,/ expected to increase in wet years, the runoff would also increase, ,

,

e

-,m - -- .. - - _ _ , . . _ . . , _ . .___.y . _ . . _ _ _ _ _ , , . ,, . . _ , _ _ . , . . , , _ .
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/^ reducing the proportion of the downstream flow actually used forA ); .
'

drinking water. For abnomally dry years, although the proportion

of downstrehm flow used for drinking water will increase, we would

expect the amount of Sr-90 washed off to decrease. In conclusion,

we expect the time averaged concentration levels not to be signi-

ficantly affected by the occurrence of abnormally wet or dry years.

Q15. Has this modeling approach been used before to calculate drinking

water doses from airborne releases?

Q15. Yes, a very similar approach was used by Dr. Richard Codell of the

Staff to determine drinking water dose from a hypothesized atmo-

spheric release at the Indi.an Point Plant (Ref. 2). This approach

has also been described in detail by Helton, l:uller and Bayer,_x
'e i
V (Ref. 3) as part of a study perfomed by Sandia i;ational Laboratory.

'

Q16. How were the model coefficients detemined for the model which you

used?

A16. The model coefficients were chosen after a review of the coeffi-

cients determined for similar models in other watersheds. In our

opinion, the most reliable coefficients were those detemined by Dr.

Codell for the flew York City water supply. Dr. Codell used monthly

average measurements of Sr-90 in the New York City tap water and

corresponding monthly measurements of Sr-90 deposition over the
'

watersheds in the 1950's and 60's to detemine coefficients for

washoff into the New York water supply reservoirs. After adjustment
| /~N

U
|

-

i .
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('~N for drainage area and runoff, Dr. Codell's coefficients indicated
'

that the fraction of Sr-90 initially washed off is 1.9% and the

fraction of remaining Sr-90 eroded off each year is .84%. Dr.

Codell also determined that losses of Sr-90 in the watershed, from

other than radioactive decay, accounts for over 75% of the Sr-90

that is deposited but never washed off. Radioactive decay accounts

for the remainder of the " lost" Sr-90. Based on these results, we

chose 2% for the fractio'n of initial washoff and 1% for the fraction

of annual washoff. For conservatism, we assumed that all " lost" '

Sr-90 would be due to radioactive decay only.

.

Q17.1-|hy do you consider these parameters applicable to the Schuylkill

and -Delaware llatersheds upstream of Philadelphia?
,

's/ A17. Quarterly measurements of Sr-90 were taken in the Schuylkill and

Delaware Rivers in the 1950's and 60's. A review of these reasure- .

ments showed approximately the same concentration of Sr-90 in the

Schuylkill and Delaware Rivers as was recorded for the !!ew York City
'

tap. water. ||e therefore concluded that the transport of Sr-90 in

the Schuylkill and Delaware llatersheds was very similar to the

transport of Sr-90 into the flew York City reservoirs, and that the

use of similar model coefficients was justified. Also, a study by

tienzel (Ref 1) f]r eight regions in the United States including the

fiortheast showed the fraction of initial washoff varying from .59 to

2.17% and the' fraction of annual washoff varying from .17 to .75%.

Hence, the coefficients determined from Dr. Codell's study are in

close agreement with those determined for other watersheds.

.'

, , . _ . _ . . --..- - . ,- ~-- , - - = - - 'w w w w - ** " ''"-
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/q 'Q18. tiere radionuclides other than Sr-90 considered in the washoff model?
t i

A18. No, because of the relatively slow rate of washoff only the long

lived radionuclides such as Sr-90 and Cesium-137 (Cs-137) will

centribute significantly to total population dose from drinking

Because of the higher ion exchange capacity of Cesium as compared to

Strontium, a much smaller quantity of Cesium would be washed off

every year from the watersheds even though more Cs-137 is likely .to

be deposited from the hypothesized atmospheric release. Based on

the amount of Cs-137 assumed released, the runoff coefficients which

would be applicable to Cesium, and the dose conversion factors from

Regulatory Guide 1.109, we conclude that CS-137 would contribute

less than 10% to the total . dose for various probabilities. The

other radionuclide considered for population dose estimates was

b Sr-90.

Q19. ilhat are your estimates of the concentrations of Sr-90 in the

Schuylkill River, Delaware River, and untreated and uninterdicted

Philadelphia water supply for the first year following the accident

as a function of non-exceedance probability?

A19. The concentrations of Sr-90 in the various watersheds are shown in

Attachment 3.
~

Q20. t! hat is the significance of the cumulative probability distribution

of concentrations?

A20. Although the Schuylkill River is likely to be highly contaminated,
A

the Delaware River has only a 2% chance of being above the 10 CFR

b
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p Part 20, Appendix B, Table II concentration of Sr-90, which is '

300 pico curies per liter. The Delaware River has a 38% probability

of not having any Sr-90 from the accident and there is a 50% probability (
that the concentration in the Delaware River following the accident

would be less than 15 pico curies per liter (15 pCi/1). Therefore,

it is highly probable that the Delaware River would remain a safe

drinking water source af ter the accident.

Q21. How long would it take for the Schuylkill River concentrations to
,

diminish to the 10 C.F.R. Part 20 limit for Sr-907

A21. There is a 50% probability that the concentration of Sr-90 in the

Schuylkill River would be below the 10 C.F.R. Part 20' limit after, at

most, the initial washoff period (1 to 2 months). For the most,.

severe cases, it could take as long as 20 years for concentrations

to recede to the 10 C.F.R. Part 20 limit. There is a much lower !

probability (13%) that the concentration of Sr-90 in the Schuylkill

River will be below 1/3 tiPC (100 pCi/1) after the initial washoff

period. It could take as long as 53 years for the concentrations to

recede to 1/3 liaximum Permissible Concentration (liPC). The

cumulative probability distributions of time for the Schuylkill .

River to reach 11PC and 1/3 fiPC are shown in Attachment 4.;
i

-

,

Q22. What is the significance of these concentration levels and recession

times in regard to population' dose from drinking water?

A22. For our evaluation of radiological impacts, we assumed that the '

n
- maximum concentration at which human consumption of water will be

*

.

- - - , . - - , - - , , - - _ _ . - .,, ,-. - - - , . - - - . - - , . - - - ,-
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-- permitted is 11PC, although consumption might only be allowed at

concentrations well below this. The population dose will then be

dependant on the concentration limit chosen for permitting consumption.

!!hatever the concentration at which human consumption is allowed, it

may be achieved by treatment, by dilution with " cleaner" water, or

by waiting for the water sources concentration to come down to the

desired level. lie also assumed that unrestricted use of water will

be allowed for concentrations at or below the EPA limit of 8 pico-curies

per liter. Therefore, the dose to the population of the City will

consist of an annual dose from drinking water at a steady concentration

of Sr-90, which has been achieved by water treatment or dilution (if

required), and a residual long tem dose from drinking water during

the time that water drops below the concentration until it recedes
O
V to essentially zero for a given concentration between f1PC and the

EPA limits.

If, for example, the concentration of Sr-90 is maintained at the EPA

limits (8 pCi/L), then the immediate dose to the population will

consist of a constant dose over the period at witich the river is

above this concentration, and the water must be treated to meet the

limit. In addition, a residual dose will be contributed by drinking

the water after the concentration in the river has fallen below the
.

EPA limit and removal of Sr-90 has been discontinued.

For purposes of comparison, we have calculated the annual and

residual doses for concentrations of Sr-90 at !!PC,1/3 f1PC, and the
,

EPA limits. In that the concentration of Sr-90 from one source is

likely to be different from the concentration from the other source.

L-
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p the population doses are calculated for the population normally
v-

served from a single source (.8 million people).

Q23. || hat would be' the annual dose to people from ingesting water at

concentrations of 1 liPC,1/311PC, and the EPA limits?

A23. The annual dose.to people from ingesting water at a concentration of
.

5 51 MPC is 1.6 x 10 person-rems (whole body) and 7.2 x 10 person-rems

(bone) per source. The annual dose from ingesting water at a concen- ;
4 5tration of 1/311PC is 6.4 x 10 person-rems (whole body) and 2.4 x 10

person-rems (bone) per source. The annual dose from ingesting water
3 4at the EPA limits is 5 x 10 person-rems (whole body) and 1.9 x 10

(bone) per source. '

-d. Q24. What would be the long term residual doses to people from ingesting

water cnce it has receded to concentrations of 1 liPC,1/3 !!PC, or

EPA. limits before treatment?

A24. The long term residual dose to people frca ingesting water which has
6 6receded to 1 itPC is 5.4 x 10 person-rems (whole body) and 22 x 10

r

person-rems (bone) per source. The resicual dose from ingesting
6water which has receded to 1/3 I;PC is 1.8 x 10 person-rems (whole

6body) and 7.2 x 10 person-rems (bone). The residual dose from

5ingesting water which has receded to the EPA limits is 1.4 x 10
.

5person-rems (whole body) and 6 x 10 person-rems (bone).

,

Q25. How were these population doses determined from the deposition of

_( q
',

) Sr-90 on the watersheds and the concentration in the rivers?

A25. The population dose from drinking water is a function of how many

curies of Sr-90 are actually ingested by people. The number of
,

. . _
- - , - - - a--- . - - .
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,rg curies ingested is a function of the number of curies transported by
A >

the river during the period of ingestion and the fraction of the

river water that is actually ingested.

Q26. Ilow was the amount of Sr-90 transported by the rivers determined?

A26. Using the previously described runoff model, .the fraction of Sr-90
<

that runs off after the initial deposition and the remaining frac-

tion that erodes off eve ~ry year may be calculated. Taking into

account radioactive decay and integrating this expression over infi-

nite time, the fraction of the initial deposition of Sr-90 that

eventually finds its way into the river is estimated. For Sr-90,

this fraction was determined to be approximately 31% for both the

Delaware and Schuylkill River Basins. -

Q27. How was the fraction of total flow ingested determined?

A27. The average flow in the Schuylkill River at Philadelphia was deter-
12mined to be approximately 2.7 x 10 liters / year from long tenn flow

records. The average freshwater flow in the Delaware River Estuary
13at Philadelphia was estimated to be about 1.1 x 10 l iters/ year.

Average drinking water use from each of the rivers was determined

using Table E-4 of Regulatory Guide 1.109 (Ref. 4). The total

drinking water use from each of the rivers was determined to be 2.7
8x 10 liters / year. Therefore, the fraction of flow used for

drinking water was .01% for the Schuylkill P.iver and .0025% for the

Delaware River Estuary.

O
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(' Q28. How was the dose conversion factor determined?

A28. The age and usage weighted dose conversion factor used was the whole

body dose conversion factor for Sr-90 as determined from Tables E-11

through E-13 of Regulatory Guide 1.109. The composite dese conversion

factor for an assumed distribution of adults, children and teenagers

was determined to be 2.21 x 10-3 millirem /pico curie of Sr-90 ingested

for the whole body dose and 8.89 x.10-3 millirem /pico curie for the

bone dose ingested.

,

Q29. Ilhat is the effect of radionuclide deposition on water supply reser-

voirs and open storage tanks or basins?

A29. Although deposition of radi.onuclides on open water bedies can result

in immediate contamination, the total amount of radioactivity enter-

ing the water supply in this manner will be very small in comparison
~ :

to that entering the water supply as washuff from the upstream wa-

Also the City of Philadelphia is located such that a h54V[tersheds.
44 G'

I.$ fdeposition on the_ reservoirs within the City w4+1 not coincide with
ht94conectmkrab.- k trM.ess
g:. ., 4:':1:- ;- the Schuylkill or Delaware 1:t:r:S :. There-

fore, replacement of the contaminated water with relatively clean

water prior to residential distribution would be expected.

Q30. Did you make estimates of effects or consequences for time periods

less than 1 year? \

A30. Yes, we looked at what river concentrations could be for periods

less than a year. l!e used the deposition on the watersheds calcu-
n
ij lated with the CRAC code as discussed previously.

_. ._ . . .. . - - -. ..
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n Q31. How did ycu calculate river concentrations?
t -

A31. River concentration is the amount of a nuclide,Nin Curies, running

off the land into the river or depositing directly on the river

divided by the total river flow during the period of interest.

lieasurements of Sr-90 runoff have been made for various river basins

as discussed previously. Typical values are .a few percent; i.e. , it

was found that of the Sr-90 deposited on a watershed only a few

percent is removed by initial runoff.,

;

Q32. !! hat assumptions and parameters were used in your calculations?

A32. lle confined the analysis to the Schuylkillj RSer basin. Because of

its lower flow, concentrations would be' higher for a given depost-
r

tion probability than in the D'elaware River. Tbis is seen in the

V(- cumulative probability distribution curves of river concentration :

for the two rivers (Attachment 3). !!e also looked only at the case

of maximum deposition in the Schuylkill basin. The maximum deposi-

tion in the basin determined using the CRAC code was about 162,000

Curies of Sr-90. Our estimate of concentrations is based on this

assumed deposition.
;

'
1

.

lie looked'at several time periods and made differebt assumptions on

Sr-90 runoff.

i(

Q33, t! hat is the significance of using a deposition of 162,000 Curies of

Sr-90 in your assessment of concentrations? -

I ) !'

v ,

, , - - - . - -, - , - . -, -. - - . - _ - - - - - - _ _ _ _ . - - - - , . , - - - - - . . - - - -
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fj y" A33. This quantity of Sr-90 is essentially all of the Sr-90 assumed to be
' \_.) A') released in the accident sequence considered. A probabilistic'

a

assessment of the amount of Sr-90 that would be deposited in the,

.i y

Schuylkill River basin shows that there is less than a 1% char,ce

thet it would all be deposited in the basin. There is about a 50%

p'robability that less than half of the Sr-90 would be deposited in

[ the Schuylkill basin. Thus, our analysis of the consequences of all
m

h bf the Sr-90 being deposited in the Schuylkill River basin is aA

worst case analysis, and all of our results should be viewed in this'

- context.

-

034. Please discuss your results..<e :

A34. lie considered a number of cases. First we considered situations.

(D ' .3_/ , with average Schuylkill River flow. He assumed that 2% of the Sr-90
4 '

>)- ran off. This runoff percentage is consistent with measured data
:(

#* '

y . for runoff of Sr-90 deposited in many watersheds as a result ofi

n % s
9 \ .J fallout from atmospheric weapons testing'. We considered the runoff+

r
7

to occur in time periods of a month, a week, and a day. The

resulting Sr-90 concentrations ranged from less than 15,000 pCi/1a,

g. 3
*

, ,

. # ,i 'for runoff in a month to about 440,000 pCi/1 for runoff in a day.4
'

)y|
, . <

'l
' Qh.S. Now do these concentrations compare to drinking water standards for

Sr-907.g-
5

A35., The maximum allowable concent' rations of various nuclides in unre-% !>>,
4 s a ) '

9 .1 stricted areas are given in 10 CFR Part 20, Appendix B, Table II.'

p .y , '
t jg,g, These concentrations are typically used for normal operation rather

(', , y ,
\ ,q

v 3 .

. %

. (
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~ han accident conditions. Additionally, 10 C.F.P 5 20.106 allowsA t
\ )
'#

concentrations to be averaged over periods up to one year.

!!evertheless, we thought it would be instructive to compare these !

concentrations with those we calculated above. The Table II

concentration for Sr-00 is 300 pCi/1. The Sr-90 concentrations

discussed above. range from about 49 times this value for the case of
j

,

runoff in a month to almost 1500 times this value if runoff were to '

occur in only one day.
.

Q36. l! hat about time periods shorter than one day?
.

A36. For short time periods, the flow in a river and the concentration of L

a pollutant entering the river as runoff is limited by the response ~

time of the river. system. For short time increments, the entire !n !,

' 'Cl drainage system will not have had enough time to transmit flow and

pollutants downstream to the point of interest. For 'the Schuylkill '-

P,iver this would be the case with time periods less than a day. It
,

,

is probably also true for time periods somewhat longer than one day,

i.e., the shortest time period that all of the Sr-90 runoff (assumed

to be 2 percent of the deposition) can flow past the Philadelphia
,

intake is more than one day. The one day time period is a con-
,

| servative bound.
'

Q37. Do you conclude that the effects on drinking water would be worse if

runoff occurs relatively rapidly?
' A37. flo. Clearly the concentration of Sr-90 would be higher for rapid

.

c runoff. However, what would probably happen is that during the

,

1

e
1

,

*

___
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f''T period of initial runoff, drinking water would not be withdrawn from
G'

the Schuylkill. Quick runoff would shorten the time period during

which the Schuylkill would not be used for drinking water supply.

Because of this, rapid runoff would probably be the more desirable
t

condition. -

,

;
,

Q38. Is it possible to have significantly more than 2 percent of Sr-90

runoff? -

A38. Yes. Experimental data have shown initial runoff of over 10 percent
,

of deposited Sr-90 on bare plots. We considered the situation |

where the deposition occurs during a storm in which the ground is
j
t

already well satu' rated and there is significant runoff. He assumed

50 percent of all the soluble nuclides would run off and that'this
f) !'s > would occur in a time period of only one day. He believe that.these-

~

are extremely conservative assumptions; they are used primarily to

bound the problem.

039. What assumption did you make about Schuylkill P,iver flow for this

scenario?

A39. Clearly, the assumptions we made regarding the high nuclide runoff

would be appropriate only during conditions of high river flow. He

used the average annual flood flow for this assessment. *

Q40. What were your results?
:

A40. For this scenario, i.e. , 50 percent of the deposited nuclides

() running off in one day during an average annual flood, we estimated

the concentration of Sr-90 to be about 950,000 pCi/1. This is over
,

e

0

. , - , , .--- , - - - - - - - - - - m,
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-s 3,000 times the 10 CFR Part 20 limit for this nuclide. Other
( ).
''''

nuclides would also be well above their 10 C.F.R. Part 20 limits.

Q41. Would this therefore be a worst case situation? '

A41. It would be in terms of high concentration in the river. l!e have

intentionally made -very conservative assumptions in order to bound

the problem. This scenario of rapid runoff of half of the deposited

nuclides, while leading to high river concentrations and thus, high i

doses to individuals who drink the water, may be more desireable,

given an accident, than the more likely scenario of only a small

amount of initial runoff. The high runoff scenario would flush a

relatively large fraction o.f the nuclides from the river system
j

during a short period of time when, almost certainly, drinking water |O,
- (s-)- would not be withdrawn from the river. Since a sraller percentage

of nuclides would remain in the river basin, the total long-term

population dose would be smaller for this scenario. $
:
;

,

e

2

P

i

N_]
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RADIONUCt_IDE R U N O F=f MODEt_

W= ka No + kh d)
~

n'v where:

W = annual washoff -

%o = initial deposition of radionuclide
,

c = fraction of i niti al deposition washed shortly af ter deposition
k(d = amount of radionuclide remaining in watershed at time t'

af ter initial 'washof f
,

kh = fraction of remaining deposit' ion washed off per year
(assumed to remain constant)

.

s

d x / d t = -h + k[) X (f,)
where: I

~

d x / d t = rate of change c7 radionuclide after initial washoff . -
i
i

O k = decay constant for radionuclide
b

%(d)=(1- kc.)% , expt-f k k6ft3
.

FRACTION OF DEPOSITION WASHED OFF OVER INFINITE TIME

@
.

w cm > = AaX + A 6 X(t) ;

o

( AA +A6)L
'

W C CC > = -

( A + As) - i
.

where W (CO > = the total amount of radionuclide washed off
over an infinite time period
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Professional Qualifications of
Rex G. Wescott, Hydraulic Engineer

Hydrologic Engineering Section
Environmental and Hydrologic Engineering Branch

Division of Engineering
Office of Nuclear Reactor Reculation

I am a hydraulic engineer in the Hydrologic Engineering Section, Environmental
and Hydrologic Engineering Branch, Division of Engineering.

My formal education consi' ts of a B.S. in Physics received from Clarksons

College of Technology in Potsdam, New York in 1970, an M.S. in Engineering
Science received from Clarkson College in 1974, and approximately 27 graduate
. credit hours in hydraulics, advanced fluid mechanics, and coastal engineering
from Polytechnic Institute of New York and Rutgers University. My graduate
study at Clarkson College consisted primarily of courses in surface and
subsurface hydrology, water resources engineering, and systems analysis.

My present employment with NRC dated .from 1978 when I was employed as
hydraulic engineer with the Office of Standards Development. In 1981 I

(doined the Office of Nuclear Reactor Regulation, Hydrologic and Geotechnical,ngineering Branch. My responsibilities in the licensing review of nuclear
~ facilities is in the area of flood vulnerability, adequacy of water supply

and surface and groundwater acceptability of effluents.

From 1975 to 1978 I was employed as a Civil Engineer with Ebasco Services,
Inc. in New York, New York. I was responsible for conceptual designs of
dams, re::ervoirs, and spillways; preparation of SARs and ERs for nuclear .

power plant projects; and for studies and reports in other various water-
related projects.

From 1973 to 1975 I was employed as a staff engineer with Woodward-Cylde
Consultants, Inc. in Clifton, New Jersey. At Woodward-Clyde my responsi- -

bilities were very similar to those which I had at Ebasco Services.

I am a registered Professional Engineer in the State of karyl'and and an
|

L. associate member of the American Society of Civil Engineers.
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Myron H. Fliegel

(m - Hydrologic Engineering Section-) Environmental and Hydrologic
Engineering Branch

Division of Engineering
Office of Nuclear Reactor Reculation Professional Qualifications

I am the'Section Leader of the Hydrologic Engineering Section, Environmental
and Hydrologic Engineering Branch, Division of Engineering, Office of Nuclear
Reactor Regulation.

My formal education consists of study in physics and mathematics at the
City College of New York where I received.a B.S. in physics in 1965 and
study-in geophysics and oceanography at Columbia University where I received
a Ph.D. in physical oceanography and -limnology in 1972. I have had courses
in oceanography, coastal engineering, marine geology, fluid mechanics, ocean
acoustics, data analysis, seismology, geophysics, geology, hydrology,
advanced physics and mathematic's, and engineering management.

I have been the Section Leader of the Hydrologic Engineering Section since
February,1981. I supervig.e and review the evaluations of hydrologic aspects
of nuclear facility sites performed by members of my staff.

My employment with NRC (formerly EC) dates from August 1974 in the area of
p ) hydrologic engineering, physical oceanography, and limnology with the Office't of Nuclear Reactor Regulation and for consultation on siting of materials
" utilization fac.ilities and on environmental matters. My responsibility in

the licensing review of nuclear facilities is in the areas of flooding
vulnerability, adequate water supply and surface and ground water acceptability
of effluents. In addition, I participate in the development of the technical
bases for safety guides and standards, and research identifica, tion and analysis-

in these areas of interest.
,

From 1972 to 1974, I was a Staff Scientist (later Research Associate) at
Lamont-Doherty Geological Observatory of Columbia University. I was in
charge of the data analysis in connection with a large scale oceanographic _
effort being conducted in the Arctic. I was responsible for organizing the
data, writing and debugging all the computer programs and I participated in
the design and procurement of equipment and the evaluation of the data.

r

From 1965 to 1972, I was a Graduate Research Assistant at Lamont-Dohertyt

Geological Observatory of Columbia University. My disse'rtation work, which
began in 1968, involved a study of the thermal behavior of, and internal
waves in, one of the Finger I.akes of western New York. I organized the
experiment, procured and set up the equipment, collected and digitized the
data, wrote and debugged the computer programs, analyzed the data and
evaluated the results. previously, I was involved in an experiment to
measure and analyze deep ocean temperatures and currents near the Pacific

p Ocean floor off the California coast.
i V
L
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Myron H. Fliegel -2- Professional Qualifications
'

O
I have published in Limnology and Oceanography, the Journal of Marine Geodesy,
the Journal. of Geophysical Research and the Jourkal of Physical Oceanography.
I have presented papers at meetings of the American Geophysical Union and
the American Society of Limnology and Oceanography.

I am a member of the knerican Association for the Advancement of Science,
the American Geophysical Union and the Society of Sigma X5.
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n June 4, 1984-

UNITED STATES OF A!1 ERICA
NUCLEAR REGULATORY C0t'JilSSI0ft

BEFORE THE AT011C SAFETY At!D LICEt!SI!!G BOARD

In the flatter of )
)

PHILADELPHIA ELECTRIC C0liPAtlY ) Docket flos. 50-352
) 50-353

(LimerickGeneratingStation, )
Units 1 and 2) )

,

TESTIMONY OF JOHN C. LEHR REGARDING
RESPONSES TO CITY OF PHILADELPHIA'S ISSUE CITY-15

RELATED TO THE LIl1ERICK FINAL ENVIRONiiENTAL STATEi1ENT

Q1. fir. Lehr, please state your name, address and position with the U.

S. Nuclear Regulatory Commission.

A1. ity name is John C. Lehr. fly business address is U. S. Nuclear

.fm Regulatory Comission, Washington, D. C. 20555. I am the Senior

Environmental Engineer in the Environmental Engineering Section of
- -i . ) : 1 ;1

the Environmental and Rydraulic En ineering Branch, Division of

Engineering within the Office of Nuclear Reactor Regulation of the

Nuclear. Regulatory Comission.

Q2. Have you prepared a statement of your professional cualifications?

A2. Yes. liy statement is appended to this testimony.

03. Please state the purpose of your testimony and identify your

responsibilities therein.
,

A3. The purpose of-my testimony is to respond to the City of

Philadelphia's Issue CITY-15, with respect to drinking water
[
'v' treatment by the City of Philadelphia and the removal of
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radioactive contamination of cpen water bodies (and the city's water(7 ;

CI supplies sourced therefrom) that could occur as a result of fallout

subsequent to an atmospheric release of radioactivity in severe

reactor accidents that were analyzed in the Limerick FES. fly

testimony provides a description of the water treatment and,

distributing facilities of the City of Philadelphia, their sources

of raw water supply, and the water treatment unit processes

currently employed. It also discusses the information available on

the effectiveness of various drinking water treatment processes in

removing the radionuclides strontium-90 and cesium-137 from raw

water; the likely ability of the existing treatment plants of the
,

City of Philadel'phia to remove these radionuclides from the intake

waters; compares the likely effluent concentrations with applicable
Con %mmA Seth bm ken 1,

,

j EPA itaximum Crtht Level (liCL) set by the ithese liater Act,g g

based on the Staff's estimated influent concentrations; and

discusses possible mitigative measures, if needed.

Q4. What does CITY-15 provide?

A4. CITY-15 provides: -

*

The DES does not adequately analyze the contamination
that could occur to nearby liquid pathways, and the
City's water supplies sourced therefrom, as a result of
precipitation after a release. A reasoned decision as to
environmental impacts cannot be made without a site
specific analysis of such a scenario.

The DES addresses at great length r.eleases to groundwater
(DES at 5-34 e_t_ seq.), but gives only a cursory and
conclusory discussion of contamination of open water (DES
at 5-33). This issue is of crucial concern here as the
two major water bodies at and near the facility are the

N]J
/ City's only water supplies. The City also has open,

..

- . . - . .r. ,, _ , _ , ,p _ . , , -- - , - . . _ , , , . . . . _ , .
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p. reservoirs within its boundaries which could be
i,j contaminated through precipitation. For an issue of such

great importance, insufficient consideration has been
given here. The mandate of NEPA to take a hard look at
environmental consequences has been ignored.

Q5. Ilhat are the sources of raw water for the City's water treatment

plants?

A5. Approximately one half of the City's water requirement is supplied

by the Delaware River. The remainder is supplied by the Schuylkill

River. All water withdrawn by the City from the Delaware River is

treated at the Samuel S. Baxter Plant, which pumps water from the

river at a location above the outlet of Pennypack Creek. llater

withdrawn from the Schuylkill River is treated either at the Queen

Lane Plant or the Belmont Plant. These
%rm. plants both withdraw water.f3 us4d from the river pool formed by the,Geszment Dam. The Queen Lane Plant

is located on the east side of the Schuylkill River, while the

Belmont Plant is located on the west side of the river. All

withdrawal locations are within the city limits.

Q6. !! hat are the capacities of these water treatn:ent plants? '

A6. The 1982 values given by the City for raw water pumping, water treatment

and filtered water pumping capacities are given in Table 1, which follows

this testimony. The 1982 information supplied by the City indicates

that the llater Department distributed an average of 345 million gallons

per day to 1.69 million people and industry within the City limits.

This information also indicates that an additional 11 million

./
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gallons per day were conveyed to the Bucks County !!ater and Sewer

)
V Authority for distribution in lower Bucks County.

Q7. !! hat water storage capacity exists within the City's water treatment

and distribution system?

A7. -The filtered water _ storage capacities for the various in-plant

basins- and the other system basins, reservoirs and standpipes as of

1982 are given.in Table 2. The total filtered water storage
I.li t

capacity as of 1982 amounted to about,1=: Set billion gallons. In

addition, treatment plant retention capacity of untreated and in
84.1

process water as of 1982 was,10$W million gallons at the Belmont,

'

Plant, 201 million gallons at the Queen Lane Plant and 216 million
503

gallons at the Baxter Plant, for a total of aboutf$t million

) gallons.'

Q8. What areas of the City are normally served by these treatment

facilities?

A8. The City's information indicates that the Baxter Plant normally

provides water to the area of the City east of Broad St. The Queen-

Lane Plant normally serves the area west of Broad St. and east of

the Schuylkill River. The Belmont Plant serves the area of the City

west of the Schuylkill River. Flexibility in the system exists such

that the entire City area, except for an area west of the Schuylkill

River known as the "Belmont High Service District," may be served by

the Baxter Plant, provided it is fully available, based on an

: O

.-

k
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average daily demand. The demand of the Belmont High District is,.

about 12 million gallons per day.

09. l! hat modes of treatment are used by the three City water treatment

plants?

A9._ All three plants use similar treatment process sequences. These

consist of natural sedimentation, chemical addition, flocculation,

sedimentation,-disinfectiun, rapid sand filtration and final
-

chemical addition. Initial chemical addition at the plants,

following natural sedimentation, consists of prechlorination and

carbon addition as needed for taste and odor control and addition of

flocculating chemicals, consisting of ferric chloride and lime at

the Baxter and Queen Lane Plants and alum and lime at the Belmont

'I Plant.v

Final chemical addition consists of flouride for reduction of dental

decay, chlorine or chlorine dioxide and ammonta for maintenance

of a disinfecting residual in the distribution system; in addition,

zinc phosphate and line are added as needed for corrosion control in

the distribution systems fr'om the Queen Lane and Belmont Plants.

Filtered water from the Baxter Plant that is stored in the Oak Lane

Reservoir and from the Queen Lane Plant that is stored in the

Roxborough Filtered !!ater Basins is rechlorinated prior to entering

the distribution system.

3
(U

.
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Effects of t'ormal llater Treatment on Radioactive Contarainants
',\'I

Q10. Please state which radionuclides you have addressed with regard to

drinking water treatment by the City of Philadelphia and explain why

you have addressed them.

A10. I have addressed only the . removal of strontium-90 and cesium-137

because, as stated in the testimony Dr. Fliegel and 11r. llescott, the

Staff believes that only the long lived radionuclides, such as

strontium-90 and cesium-137, would contribute significantly to the

total population dose from drinking water. It was concluded that

all other radionuclides would contribute far less than 10% total

dose from this pathway.

Q11. Have drinking water treatment processes generally in use been shown

to be effective in removing these radionuclides?
,

All. Removal, in terms of percent of the total activity in the-intake

water, by municipal treatment plants has been found to vary

depending on the radionuclide or combination of radionuclides being

considered and on the treatment processes used.

..

In a study of three municipal treatment systems using flocculation

sedimentation, disinfection and sand filtration, Bell et al. (5)

found only moderate removals of total activity associated with

radioactive fall-out from nuclear test detonations, iteasurements of

the activity in the effluent from the sand filters indicated the

following ranges of removal:

'

.

*
e
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Plant Observed Activity Removal Range, %

- (s' Lawrence,11 ass. 13-75%
'

Cambridge, Itass. 34-52%.

Rochester, NY 0-65%

In another study of dissolved strontium in municipal water supplies

of some 60 cities across the United States, Alexander et al. (6)

found similar removals compared to the previous study when examining

systems using coagulation as treatment. Higher removals were found

for systems using coagulation followed by softening, using lime and

soda ash or using ion exchange softening only. The strontium-90

removal percentages were as. follows:

Treatment Sr-90 Removal, %
G
Q Alum or ferrous sulfate 10-31

Alum or ferrous sulfate, 10-75
plus lime

Alum or ferrous sulfate, 10-85
plus lime and soda ash

Alum or ferrous, plus lime 10-70 '
and phosphate

Softening only (phosphate, 69-76
ion exchange)

,

The City of Philadelphia was included in this study. The results of

the indicated treatment of alum and lime flocculation followed by

chlorination for a tap water blended from two treated source waters

indicated a removal of as much as 44% of the strontium-90.

O
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In a study of water treatment system removal of a very low level of

strontium-90 in the raw water (i.e. , about 10 pCi/L), Schultz (7) found

removals of from 0-24%. This system used natural sedimentation,

flocculation with alum or ferrcus sulfate, chlorination and sand

filtration.

Q12. Is there other information available on the removal of the specific

radionuclides of concern to the Staff by water treatment unit

processes?

A12. Yes. There have been many laboratory and small scale pilot plant

studies on cesium-137, strontium-89, and strontium-90 removal.

These studies have investigated coagulation, sand filtration,

coagulation followed by sand filtration and softening by lime and
em

soda ash.'

- Q13. Ilhat do these studies indicate regarding removal of these

radionuclides by coagulation?

A13. A surccary of the literature results is given below.

,

Straub (3) rep;rts that coagulation has been shown to be capable of

removing 97-100% of particulate radioactivity, but only 4-81% of

soluble radioactive material. For cesium-137, laboratory studies by

Eliassen et al. (1) using jar tests with alum and ferric chloride as

coagulants demonstrated removals of 0-37%. In another laboratory

study by Lacy (2), using a fission product mixture containing 50%

cesium-137 and 10T, strontium-90, with ferric chloride and limestone as

..
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coagulants, activity removal was higher, being attributed to the
'

''
high cesium content of the mixture, but still only reached 51-59%.

The addition of turbidity in the form of clays aided somewhat in

cesium renioval. Laboratory studies reported by Straub (3) showed

removals of 35-65% for 100 mg/l added turbidity. High removals, 87%

and 98% were achieved, but with very high added turbidities of

750 mg/l and 5000 mg/1, respectively.

Strontium removal by coagulation alone using alum coagulant was very

low 0-6% (Straub, et al., 4). Adding 100 mg/l clay turbidity

increased coagulation removal only to 57% (Straub, 3). Laboratory

studies by Lauderdale, as reported by Straub (3), using phosphate

coagulation with line produced removal of about 98%. This process

C/ may be useful in removing fission product mixtures that contain

strontium as one of the more hazardous constituents.

Q14. What do these studies indicate regarding removal of these

radionuclides by sand filtration?

A14. The laboratory studies of high rate filtration cited by Straub (3)

produced low removals,1-13%, of strontium by sand /fitration and low

to moderate removals,10-70%, of cesium. These removals were

associated with retention of activity by straining of already formed

floc not reraoved during sedimentation or by absorption on the

biological life in the Schmutzdecke (Downing, et al., (8)).

,a
?

u-
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Q15. Ilhat do these studies indicate regarding removal of these
bUl radionuclides by the combined treatment?

A15. The studies by Straub (3 and 9) indicate moderate removal of

strontium-90 and cesium-137 when .in a mixture of radionuclides. The

percentage removals are given below:

Removal, 7,
Padoinuclide * Coagulation / Sedimentation Sand Filtration Overall

flixture, containing:
35% Sr-90, Y-90 61 17-23 68-70

flixture containing:
27% Cs-137 21 76 8127% Sr-90, Y-90 10 18 26

Q16. Ilhat is your conclusion with regard to the ability of the water

treat' ment plants of the City of Philadelphia to remove these

radionuclides from the water withdrawn from the Schuylkill and

Delaware Rivers?

A16. The combination of drinking water treatment processes currently

employed by the City of Philadelphia will likely not result in a

high degree (i.e., over 90%) of removal of the radionuclides of

strontium, cesium from the intake water, based on my review of the

laboratory and municipal treatment plant study results cited above.

. Q17. Do you conclude that a high level 'of removal of these radionuclides

would be required in' the event of an accident at the Limerick

Generating Station of the type considered in this testimony?

,

.

e
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A17. Yes, but only for strontium radio-isotopes. However, a high degreeg
| /
C' of removal may be necessary only by the Queen Lane and Belmont

plants.
,.

Q18. !! hat is the basis for your conclusion?

A18. The bases for my conclusion are the Staff's conclusion that only

strontium-90 would contribute significantly to population dose, the

Staff's probability distribution concentrations of strontium-90 for the

Schuylkill and Delaware watersheds and the U.S. Environemntal

Protection Agency flaximum Contaminant Level (MCL) for strontium-90 in

community water systems under the Safe Drinking Uater Act (40 C.F.R.

5 141.16(b)) of 8 pCi/L.

n
i, ) Based on the Staff's estimated first year average activity

concentration due to strontium-90 of 155 pCi/L in the Schuylkill

River (which is estimated to only have a 5% chance of not being

exceeded) removal by the water treatment plant would have to amount

to 94.8% or more to meet the EPA itCL at the point at which the water

enters the distribution system. Removals of greater than 98% would

have to be achieved for Schuylkill River activity concentrations due

to strontium-90 with a 50% or less chance of exceedance (i.e.,

877 pCi/L or more). By contrast, the estimated strontium-90 related

activity in the Delaware River with a 50% probability of exceedance

(i.e., 15 p.Ci/L) would require only a 46.7% removal. Removal of

76.5% or more of the activity in the Delaware River water due to

O strontium-90 would be required only for activity concentration due
a
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g to strontium-90 in excess of 34 pCi/L, which the Staff estimates to
- have a 40% or less probability of occurrence.

Q19. In your opinion, do the existing City of Philadelphia water

treatment plants have the capability to reduce these activity

concentrations to within the Eb '1CL for strontium-90 activity?

A19. Based on my review of the laboratory and municipal treatment plant

study results cited above and the present designs of the Belmont,

Queen Lane and Baxter water treatment plants (using coagulation,

sedimentation and sand filtration), reduction of this activity to

the 11CL would not be expected for the Queen Lane and Belmont plants

for virtually any of the first year average post accident estimated

activity levels. For the Baxter plant, required removals to comply.

O
V with the strontium-90 itCL Delaware River first year average post

accident activity levels, with a 40-50% probability of exceedance,

are possible.

Q20. What would this situation mean, in your opinion, in terms of the

continuity of the Philadelphia drinking water supply?

A20.~ Until the strontium-90 activity concentration in t.he Schuylkill

River decreases to a level at which the treatment processes used by

the Queen Lane and Belmont plants could deliver water within the EPA

limit or until modifications are installed at these plants that can

treat water with higher influent strontium-90 activity levels, the

Baxter plant could provide for the water needs of the City, with the

( exception of the Belmont High Service District (Aptowicz, (10)).:

.

L
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(flote that the 1982 rated peak capacity of the Baxter plant was 423 MGD,

while 1982 average distribution to the City and Bucks County was

356ftGD). Water delivery to the Belmont High Service District, with

a 1982 average demand of about 1211GD, would have to be by emergency

means, such as tank trucks or emergency water pipeline construction.

Q21. Ilhat alternatives do you believe would be available to the City

either under t!)e EPA ItCL requirement or under a strontium-90 activity

concentration limit above the EPA ItCL that may be approved by the

City of Philadelphia, the Comonwealth of Pennsylvania and the U.S.

Environmental Protection Agency?
..

A21. Aside from reliance on the Baxter Plant and emergency measures, as

stated in my previous response, alternative treatment methods, such
,

O as lime-soda softening, could be employed to improve the removal ofO
strontium-90 activity from the -influent water. However,

modifications to the treatment plants, likely to involve new

construction, would be necessary if the treatment capacity 1.3 to

remain the same.
,

,

.

The following alternatives can normally be considered when a potable '

water supply is threatened with contamination or interruption:

water rationing, use of stored or bottled water, construction of

temporary or permanent pipelines from the points of use to a safe

and adequate supply, dilution by a known safe water supply, delivery

of safe water by auxiliary means (e.g. tank truck) or use of special4

g decontemination equipment or procedures. The Staff has not made any
O

- _ . .- - . ___ . . _ _ _ - - --_-- . - _ . - - -
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analyses of the technical or economic aspects of the use of any of

these alternatives for the City of Philadelphia in the event that

the present water supplies are rendered temporarily cr permanently

unusuable by an accident at the Limerick Generatir.; Station of the type

discussed by Dr. Acharya in his testimony.

.
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Ta ble 1.
.

City of Philadelphia Water Treatment System capacities
.

.

'

. : -

,

_. , Plant Water Treatment-

. .

' Raw Wa ter Puinping Capaci ty
, , - .

Average Treated Fil tered Ha terPlant Station Capacity Rated Peak Wa ter Outnut,1980 Pumping Capacity

Belmont 140
'

78 Id8 64
'

Queen Lane 200 120 150 98

Schuyl kill
^

340 198 258
River .' "

162 248

Baxter 480 282 423 215
,

Delaware - . 480 i 202 423 215 ,-
- 606

River
. 1

.

Note: All values in million gallons per day. ;

.
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Table 2. llater Treatraent System Filtered llater Storage Capacity

In-Plant Filtered llater Retention Capacity: i

Belmont J:;8'/O |,

! QueerrLane 90 .

3
i _ , .

. Baiter- 193 !
7 323 !

-

Total: 284 4, ,

,

t

~ 0ther ' ystem Filtered Water Retention Capacity: i

.

S, ,

*i , . y
1 Roxborough Filtered llater Basins 28.6 [
ci i. i

Open Reservoirs 747
|

'

4

.
. :

Standpipes 22.5 !
:- ;

. Total: 798.1 |y, .,

;

Grand Total: 198M9 ;

I ll21.1 :
,

Note: All values in raillions of gallons. f
1
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PROFESSIONAL QUALIFICATIONS
'

p
i j JOHN C. LEHR
'

U.S. Nuclear Regulatory Com:nission

I am currently employed as Senior Environmental Engineer in the Office of '

Nucl-ear Reactor Regulation, Division of Engineering, in the Environmental
Engineering Branch. I have the responsibility for the independent review
and analysis of the proposed site, alternative sites, site selection

. methodology, station construction, and design and operation of those fea-
tures of nuclear power plants as they may' affect natural water resources,
existing water quality, and use,. water quality and usage goals as established
by the responsible agency and other impacts on the aquatic environment. In
this capacity, I have prepared the abiotic aquatic impact sections for NRC
environmental impact statements (EIS) on numerous construction permit and
operating license applications. For operating license applications, I have
provided the technical specifications in the area of water quality and chemical
discharge limitations and monitoring requirements. I have provided the
technical expertise in the:NRC overview function of contractor prepared EIS's
in the area of abiotic aquatic impact assessments, including the need for
mitigative actions and establishment of coordination with state and regional
EPA offices. In the above capacities, I have been responsible for the water
quality related aspects of NRC licensing actions for over 70 applications,m

7

) I have also been responsible for the water ' quality related sections oft t

several NRC NEPA alternate site investigations of proposed nuclear power
plants, including the Seabrook Units 1 and. 2 plant. I have provided written
testimony and served as an expert witness at NRC licensing hearings on a
variety of subjects dealing with aquatic impacts relative to power plant
siting, construction and operation.

I have acted as a consultant to other NRC branches and provide analyses of
water quality problems through technical assistance requests, particularly to
the Division of Operating Reactors on matters pertaining to assessment of
chemical effluent impacts and changes in abiotic effluent limitations and -
water chemistry monitoring programs for operating plants.

I have served as the coordinator and principal invest'igator in an in-house
study to determine actual releases of residual chlorine from operating nuclear

l power plants. In addition, I am the Division technical representative on
several inter-office NRC Research Review Groups. As such, I am responsible
for defining and coordinating research needs in the area of abiotic aquatic
environmental concerns and for providing the technical guidance for on-going
research programs in this area. Examples of research activities governed by
these review groups are asbestos in cooling tower waters, residual chlorine

-and chlorination by-products in power plant discharges in fresh and marine
! waters and investigation of the occurrence of pathogenic organisms in p'ower
' plant cooling viaters.,,

.

.

9
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b I have been,, designated as the in-house technical originatcr responsible for
development of Environmental Standard Review Plans addressing staff NEPA reviews
of site water quality, plant water uses, plant chemical and sanitary wastes,
water quality related impacts of plant operation, abiotic aquatic monitoring
and chemical treatment system alternatives. In a related activity, I have
participated as a member of the Standard Environmental Technical Specifications
Task Group responsible for the abiotic aquatic monitoring sections of the
McGuire Units 1 and 2 and the Three Mile Island Unit 2 ETS.

I have participated in technical conferences with and coordinated water quality
related activities with the U.S. Environmental Protection Agency, the U.S. Army

' Corps of Engineers, and other Federal, State and local agencies regarding
implementation of the National Environmental Policy Act, the Federal Water
Pollution Control Act and its amendments, the Toxic Substances Act, the Safe
Drinking Water Act and the memoranda of understanding between the NRC and EPA
and COE.

I have also developed expertise and been designated as the responsible technical
specialist in the areas of. sound level prediction techniques for power plants
and their transmission lines and techniques for estimation of community response
to environmental sound levels, as influenced by power plant construction and
operation. I have been responsible for sections of NRC environmental impact
statements addressing 'these areas for several proposed and operating nuclear

,- ) power plants. I have also provided written testimony and served as an expert4

\/ witness at NRC licensing hearings for noise impacts related to nuclear power
plant construction and operation. .

I have a Bachelor of Science degree in Mechanical Engineering from Drexel
Institute of Technology (1969) and a Master of Science degree in Environmental
1..gineering from Drexel University (IS72) specializing in aater associated
problems in the environment. My academic background includes studies in water
chemistry, domestic and industrial waste treatment, and water resources
management.

,

From 1969 to 1972, I was employed as a mechanical engineer at the U.S. Army
Frankford Arsenal, Philadelphia, Pennsylvania. I was assigned as Project
Manager of materials handling, and pollution control efforts for tne Small
Caliber Ammunition Modernization Program. I participated in the development
of solid .and liquid waste management and noise control programs for metal
parts mar.Jfacturing facilities.

.
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1 MR. VOGLER: Staff tenders 'the witnesses for
y

2 cross examination.s,

, . .

.3 We can put the references in now. I would like to
.

4 note -- I would'like to do that in a few moments. I would like

5 to note that almost all of~the references, Mr. Wetterhahn, were

6 submitted by you and I did not think it was necessary to

7 repeat those.

8 JUDGE BRENNER: Just proceed with what you had

9 planned to do. It is not necessarily a requirement that

10 - referencea ---

11 ' MR. 'VOCLER: I had not planned on doing it. I had

' 12 not planned on submitting the references.

[ w/
..

t - 13 ' : ! JUDGE BRENNER: You.have done what you had planned
\~s i

'I4 to do? ,

15 MR. VOGLER: That is correct.

16 JUDGS BRENNER: And of course, Mr. Vogler, you are

17 Ffree, depending on the use made during cross examination,
I

.18 for you or any other party for' that matter to mark one of the

18 references as an exhibit, either in whole or in part or

20 .either for identification or -in- evidence, depending on the
..

21 use ma'de.

22 MR. VOGLER: 'That is correct.

Z3 JUDGE BRENNER: Do you want to pick a page or'two

24 inithe FES that you want to designate as being particularly7-~

b~ -)'
25 _ pertinent to this contention, if any?
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1 MR. VOGLER: I would like to -- we determined 10 |

i ~~) |,
i- ~(_jf 2 days ago that there was nothing new to put into the record on

b

3 the. Board from the FES and I was advised today that Dr. Acharya f
i

4 may have a section or two in the FES that you would like.to |
,

5 . point out that would be particularly pertinent to this

i..

contention. '6
>

7 I~also understand that that has already been -- i

;
.

8 the section is already into evidence, is that correct, doctor?

9 WITNESS ACHARYA: Last time I did identify the,

10 sections of the FES. This time I won't go outside of those

i
11 . sections. I can specify a few pages, namely FES Table 5.ll(c), f'

!
; 12 | FES Figure No. 5. 4 (i) , FES Figure No. 5. 4 (1) and FES Table

'

-[j)'
" ,

13 ' Mo. 5.11(h) , FES Table No.' 5.ll(d). That is all that occurs
.\

p

.14 . -to me at this time.

15- . JUDGE bRENNE R: Thank you. i

16 Ilhatiabout that section that includes page 5-93 |

'17 that was previously referred to? i

\
18 MR. VOGLER: .Yes, we are discussing that at the ;

'

19 table' now. I would also point,out for the Board, I think we

# would start at about.5-92 and continue on to 5-93 to make that I

,,

21 a| continuing paragraph-and may be comprehensible or more easy
~

22 to understand. I
;

| ZI JUDGE BRENNER: We recognize that this was
y

24 previously in evidence. We have already told you what'the

- ; 25 - object-was for these more precise identifications in the

* I
i

- ,, -. , - , - . - , - , - - . . - . - -. -.---, .- . - , . , - , _ . . - _ _ . . - . .._-..-,- -



, _ _ . _ _ - - - _ _ ~.

=

Srg8 12,144
|

!
-

t
,

1 particular . context of individual contentions where the ;

.r~5 '

(,)~ 2 organization of.the FES lends itself to that kind of i

3 designation, so now we have got that.

4 All right, is there anything further from the

5- Staff? ,

!
6' MR. VOGLER: No, sir. [-

L

F

7 JUDGE BRENNER: Applicant, cross examination. Do
;

'8 you want~to go first?'

9 MR. WETTERHAHN: I thought the order was -- ,

H) JUDGE BRENNER: We ha'd been going with the City
~

11 first, which everybody agreed to on the other contention. It
,

~
'

12 was not-necessarily the' traditional order followed in all.

13 hearing. 'I preferred Iit-because I think more realistically

14 I it reflected the situation of a potential, or party with the-

15 most potential disagreement going first on cross examination
,

16 and I thought it worked out.
.

17 Do you want to go first, then, Ms. Bush?

.(
'

i

'

18 MS. BUSH: I have no objection to going first.
,

19- JUDGE BRENNER: .Why don't yon go first, then, for

# the reason 11-just indicated?

21 CROSS EXAMINATION

xxx' 22 BY MS. BUSH: C

23 ' Q Is it correct that all of the sectors around the

'

24- . plant touch the Schuylkill watershed?

.

# .A' (Witness Wescott) Yes. That is correct.
t

-

.

e

t

f
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Mary fois ,

1
Q And which sectors would touch the Delaware watershed?,CNi

(m ,/ 2 A Okay, the sector due east would touch the Delaware

3 watershed. Part of the sector below that, which would be

4 cast-southeast -- these are 16 sectors -- would touch the
5

Delaware watershed. The one directly north of east -- that

would be eas t-northeas t -- touches it. North-northeast touches

7
it. Due north touches it and a small part of north-northwest

8
touches it.

End 5.

10

11

,.

12

|c-~3 13

| 's - |
14 |

'
s

15 0
il

16 N
li

i

17 I

J

|I18

i

19

20

|

21

22

23

24
'

\
'w_/

25
1
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Si:m 6-1
1 Q You didn't note northeast. I take it that would

LI '1
(,,/ 2' also ---

3 A (Witness Wescott) No, northeast also. Excuse

4 HO.

5 Q Is the CRAC output in five mile divisions within

6 each sector?

7 A What CRAC output are you referring to? Do you

8 mean the CRAC output that we actually used for these

9 . calculations?

10 Q Well, yes. Let me ask that first.

11 A Okay. We used an intermediate output from the

'12 CRAC. What we used was the deposition and the width of the

[ ). 13 _ cloud determined for 34 separate distances from the center
s_/,

14 and these vary in accordance with meteorological conditions.,

15 ' I think Dr. Acharya may be able to go into a'little more

16 . j detail about actually how these are determined.
I

17 i O So each sector had 34: separate distances in

18 it?

19 A That is correct.

20 Q- Then how many r:iles did you go out and how many

21 miles did those 34 sectors cover in ceparate distances?

22 A- (Witness Acharya) It went out to 500 miles.

23 Q Okay.

24 A -(Witness Fliegel) They went out past the boundaryL(-]
xj .

25 of the watershed.

*
-
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. . i

'6-2 1 0' Now did you assume, in other words, that the '
'

j ~.
*

l.

( ) '- 2 watershed is coterminous with the land exposed in each of [
<

l
3 .those areas? !

,

4 A (Witness Wescott) The watershed is made up f
5 of the land exposed. !

i
'6 Q And how did you differ the deposition if you
i
t

7 were looking at water than you do when you are looking at ,

!

8 land other than by limiting the sectors, or was there not
i

9 .any other way?

10 A (Witness Fliegel) The amount of area covered I

11 '

by free water is a very small percentage of the area of

12 the watershed. We didn't specifically consider that. It *

,

13 comes out in the model when considering how much of theJ

14 deposition becomes direct runoff, and part of that will.be
,

t

15 ' the.nuclides that actually fall on open water.

| ~16 Q Now-I believe you took one accident sequence

17 or one accident source term and examined that; is that f

18 correct?

19 A That is correct.

8
O And that accident source term was the one with

l-

21 the lowest probability and the severest consequences of the
s

22
.ones that were done for the FES?

,

23 A (Witness Acharya) That is not necessarily

.24

(/~N -
the lowest. probability. There are other sequences which

, ,s i
M have got.much lower probability. The sequence which had ;

I

i

., _ . _ _ _ _ . _ . . _ , _ _ _ . , . _ _ . . _ _ . _ _ _ _ , . _ . . . . . . . .,. . _, ,..., . _. , _ , , , .



- -

12,148

6-3-
1. the cesium and strontium presence were amongst some of the

("^y
(,,)_ 2 highest, but not necessarily the highest.

i

3- Q -So there were some source terms or accident -- '

4 would the word be accident source terms that you looked at
e

5 in the FES that compared to II-T/WW had lower probabilities
t

6 .and also higher consequences in terms of strontium, cesium

7- and iodine? .

8 A Much lower probability, but not much higher [

9 strontium and cesium release presence.
|

10 0 Now you referred to Table 5.11C, which * is 576 in |
t

11 the FES. How can we determine from that table the relative

12 amounts of release of strontium for these various release ;

.~

.[v} categories, or can we?13

'

14 A Yes, we can.

15 JUDGE BRENNER: Can we borrow a copy of the FES
,

.

16 which we will return at the end of the day if there is an

17 i extra one. '

l
18

~

(Counsel Vogler handed the Board a copy of the

19 FES.)

M WITNESS ACHARYA: Simply look at the column

21 called Barium / Strontium in that table. These are the

22 absolute values of the presence of the core inventory.

23 BY MS. BUSH:

24fS O So that number in the column that you designated,

N
25 the Barium / Strontium, would be a number, whichever one is

;

'
. _ _ _ _ _
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t

Sim 6-4
1 the highest number there in the column, or those numbers

,
,;(,)'

2 designate the strontium levels? i

3 A The presence of the core inventory strontium

4 that could be associated with the release. ,

5 A Okay. Now the values that are shown on Attach-

6 ments 2 and 3 to Mr. Wescott's testimony, those all assume
,

7 that an accident has occurred; is that correct? Excuse me,

8 Attachments 3 and 4.

9 A (Witness Fliegel) That is correct. We did our i>

:10 calculations and probabilities with the assumption that the

'
11. . accident has occurred. We have not factored in in these

12 charts the probability of the accident occurring.

[V] 13 Q On my Attachment 3, the left-hand seems to have
'

14 something-that was Xeroxed that is off the page. Should

15 that be the same as ---

16 A It is the same number that-is on the right-hand
II
017. ;-side.

18 Q Should it be deposition curies times ten as it

.

19 is on Attachment 1 or not?
<

20 A Are you talking about Attachment-3?

21 Q Yes.

22 A And you are saying that you can't read the left-
,

23 hand side?

24 Q There appears to be something that might have--

( '

'" ),

25 - been on the far left-hand side of the page. I see the bottom
,

,

- . _ . - , . , ., .s - ,r_, _ . , - , . - , . . _ . . _m_- , . , , . - - - , ,y-, .,, -
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'Sim 6-5'
1 of some letters, and on Attachment 1 there is a statement |

- f3 -

\,). 2 of deposition curies times ten to the something. Oh, I see,
,

i

3 it is ten to the fourth. In other words, in Attachment 1

4 you should muliply the left-hand column times ten to the ;
;

5 fourth?

'

6 A (Witness Wescott) On Attachment 1 ten to the

7' fourth is correct times curies.
;

!8 Q Okay.

'9 A In Attachment 3 it should be concentration pico

10 curies per liter and not multiplied by anything.

11 Q Okay. Then Attachment 4? i

'
12 A That should be time in years.

.

'

.(~x) 13
'

Q- -Now you state in paragraph 1.3 that model assumes
N_/ ;

14 that the initial washoff is not dependent ---
|

15 MR. WETTERHAHN: Excuse me. Could we have

16 an identification of which paragraph 13? >

17 .MS. BUSH: Yes. I am going through the Westcott
|

18 testimony. It says page 7 of that testimony.

19 MR. WETTERHAHN: Thank you. 1

E BY MS. BUSH:

21 O You indicate that the model assumes that the

22: initial washoff is not dependent on when the accident occurs. -

23 How does that variable of when the accident occurs affect

24('' . the results? Are you talking if it might be raining or
"

\

not raining or what? What do you mean by that statement?

e

s

i

- , , ,- ,. . , . - ~ . . . - _ - . . . . _ , . _- . , , . - _ , . , . , - - . . . . , ...r_....._. . . . .
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- m 6-6
-A (Witness Wescott) Yes, that is correct, rainingg

.

\s / 2 or not raining, snow cover and vegetation. All of them

3 could be variables that affect washoff.

4 Q _ What. period of time did you review for deter-

.5 min'ing your- health ef fects?

6 A Well, we used a infinite time. We used a

7 model which we could integrate analytically, in other words,

8 from zero to infinity to come out with an exact solution

9 to it. So we actually took in the total amount of curies

= to that would come out of that watershed and be consumed by

11 people,

12 Q Now you state that cesium 137 in paragraph 18
,-s

13 is less than 10 percent to the total dose and the various~( ).'u
14 possibilities. Is that number based on looking at your

15 whole time period of analysis and would the contribution

16 be different if we looked at say a month period of time?

II A (Witness Fliegel) It is based upon the fact

18 that cesium gets bound up in the soil to a much greater

19 extent than' strontium does, and that is based upon actual

20 data from nuclear test fallout, measured fallout and then

21 measured concentrations.

22 - An analysis was'done in the City of New York
23 for their water supply and. based upon the nuclear test data
24'w; and the actual measured calculations the conclusion was _

'
.,

,)i

M that a relatively small amount of cesium comes out

*
.
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Sim 6-7
1 Q Taking into account that property of cesium,

r3
: ;.,_) 2 if you looked at a period of a month would cesium continue

3 to be 10 percent of the total dose?

4 A (Witness Wescott) We didn't look at the period

5 of one month, the reason being that we looked at long-term

6 doses. Our feeling was that the main dose contribution would

7- be from the long-term and not the short-term, the one-month

8 or any of the radionuclides which would be decaying let's i

-9 say over a matter of a few days.

10 So ba'sically we were concerned with what would
:

11 be there over the long-term, and in that regard the holdup -

12 of the cesium was a factor that led us to conclude that

-s

[v')
13' it would be an insignificant contributor.,

'

14 Q Do you not know if you looked at a shorter period,
;

15 do you have any sense what contribution cesium would make? [
!

16 Would it still be in the order of 10 or 20 percent? I

17 A (Witness Fliegel) It would still be a small

18 percent. As to'the actual number, I don't know.

19 Q Do you have anything further to state on that,

8 Mr. Wescott?

'

21 A (Witness Wescott) No. .I didn't make a calcula-

22 tion of that over one month.
,

23 Q Do you think it could be up to 40 or 50 percent?

24 MR. VOGLER: Mr. Chairman, the staff objects.--
g ,

^Q M They have said they don 't know.

.. . _ - - _ . . . .. . . . . .- - -. - - .
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|

|Sim 6-8 1 JUDGE BRENNER: They didn't go so far as to say '
,

rs
2 they don't know. -So we will allow that question to give fs,

!
'

3 the cross-examiner a reasonable leeway to ascertain what

4 might be ascertainable. i

5 WITNESS FLIEGEL: Our conclusions are based upon
i

6 - a total population dose, and most of the total population t

-7 ' dose will be incurred over a long period of time. The

8 initial runoff, during the period of initial runoff, we won't
,

9 have a large population dose. So we played around with making

to some assumptions about what happens during an initial runoff
:

11 period and it is further on in the testimony, but that is

12 just to show what concentrations might be if you made some
'

/^% 13} very conservative assumptions. But in terms of populationt

' 14 dose, the initial runoff will be a small contributor to the
.

15 population dose.

16 BY MS. BUSH:

17
1 Q What= accounts for the differing contributions to ,

18 risk or the probabilities of consequences associated with
.

-19 the two rivers?-

20<

A (Witness Fliegel) The different directions that

- 21 ~ theftwo rivers are in, and so when looking at the meteorology
,

22 and the. wind directions, the probability of seeing the wind |
- i

23 making a large deposition on the Schuylkill will be different ;

24(''s than the probability of seeing a wind direction that results
5,_) ,

25 in a large deposition in the Delaware.
b

t

b

q - .,----qy ,a~ g .p-- y-- g- en-\r--e , -- y eg-w m -nw. ap -- - # -- m4>- - - mw--n,
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Sim 6-9 1
-

In addition, the average flow in the Delaware
,.n.

2 is larger _than the average flow in the Schuylkill so that

3 there is more dilution in the Delaware.

4 A (Witness Wescott) I think one of the applicant's

5 witness, oh, yes, Dr. Kaiser, also mentioned the fact that

6 the - Schuylkill surrounds the site, which of course is a factor

7 along with what Dr. Fliegel said, and that some deposition

8 will always take place in the Schuylkill. In other words,

9 if you ever have deposition in the Delaware, you will always

10 have deposition in the Schuylkill, and that is another reason

11 that accounts for the difference in the probability

12 distributions.

,m.
13

(v) (Pause.)r

14 Q Now you talk in Answer 21 about the period of

15 time that it takes the initial washoff of one to two months

16 .and then the 20-year period for the concentrations to recede

17
- to 10 CFR Part 20 limits.

18 These time factors are a function of the rain

19 process and the water just washing out the concentrations?

8 A (Witness Fliegel) The strontium 90 that is
,

21 deposited on the watershed comes out in three different

22 - ways. An initial amount washes off, and based upon data

23 in the literature, we estimated that two percent would

24/~N initially wash off.
\j,-

; - 25
^

In addition, a certain amount of strontium 90

I
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Sim 6-10
1- will come out slowly, and we assumed one percent would be

,;- v
_ i \
(_f 2 coming out angrily, and that is also based upon data in the

3 literature.

4 There is a third thing that happens to the
t

5 strontium 90, and that it " disappears," and it disappears <

6 through radioactive decay and it disappears by getting bound

7 up in the groundwater and not winding up in the rivers.

8 Based upon data in the City of New York, it

9 as concluded that roughly three times as much strontium 90

:

10 as decays disappears for other reasons, and that is it

11 probably winds up in the groundwater and in the sediments

12 and doesn't go down the river. [

(~ ~x *

13 We ignored that factor. So our analysis is
.

; )
%/ -

14 conservative. With that model we then, based upon the amount [

of strontium deposited on the watershed, calculated how much I15

!
16 would.be coming off and how long it would take on a probability

17 graph to get below certain specified levels.

18 - For the. initial washoff period of one to twog

19 months, then would that be pr..marily the washoff from rain?

20 A Yes.

21 Q Now the health effects that you showed in your

22 Attachments 3 and 4 ---
.

23 A Excuse me, Attachments 3 and 4 don't speak to

24
r''N health ef fects. :
? !
\J M Q The health effects that you discuss in your

'

_ _ ___ _- . . . . _ ~ _ _ _ - _ _ _ _ - _ _ _.
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Sim 6-11-
1 testimony in Question 23 and 24 assume interdiction of the

73
_(_-) 2 water supply or no consumption of contaminated water until

3 it reaches the levels that are designated there, either

4 1 mpc or 1/3rd mpc; is that correct?

5 A Or the EPA limit, that is correct.

6 Q Now that assumption in turn is in reliance on

7 Mr. Lehr's testimony as to the feasibility of various

8 interdiction avenues?

9. A That is based on the assumption that if a water

10 supply were contamirated, the appropriate authorities would

11 take measures to restrict the use of a contaminated water

12 supply.

fg
13

( } Q Now you state in paragraph 29 that it is not

14 likely that both the watersheds would have_high contamination

15 and the reservoirs that are'in the city limits. Is this

16 because of the distance of the reservoirs from the plant?

17 A And the directions.

18 0 What do you mean by that, the directions?

19 A If you look at the orientation of the City of

20 Philadelphia with respect to where the plant is, if the

21 wind were blowing from the plant to the City of Philadelphia,

22 it wouldn't result in a high contamination of the watersheds.

23 A (Witness Wescott) Okay, there were two things

24(' N that I had in mind in this particular question and answer,

V
25 or the most important thing I think is the short-term

*
.
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Sim 6-12
1 contamination of the rivers.

f~n
( 2

~

If you are trying to refill reservoirs and the

3 reservoirs you are going to be refilling are basically your
-

,

4 ~ raw water storage reservoirs or your reservoirs that are

-5 holding water in various stages of treatment, your finished

6 water.is going to be basically in covered reservoirs. So

7 that is not going to be a problem.

'
8 So what we had in mind was that the only initial

9 contamination of the river is going to be what falls directly

10 on the water body or what falls on large reservoirs.

11 Now your large reservoirs in the Schuylkill River

12 are north of the plant, in other words, in a different

(' 13b) direction than Philadelphia. So basically the only deposition

14 | that you are going to get directly on the water surface itself
,

15 ' is going to be in that stretch of the river downstream of

16 the plant. Now that is a relatively short stretch, and

b17 I the contamination that falls directly on that is going
18 to be gone within probably a couple of days at the most

18 in time to refill the reservoirs before you start getting

20 the longer-term washoff off of your draining basin.

21 As far as the Delaware is concerned, a direction

22 which puts deposition on the reservoirs in the city precludes

23 deposition on the Delaware River upstream of the intake.

24rs So your Delaware River is certainly going to be clean if

( '') 25 you have contaminations of your reservoirs.
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Sim 6-13-
g- So basically you have two sources. You are always going

, ~ ~ .

- v).( 2 to have the Delaware available to refill these reservoirs

3 and you are probably going to have the Schuylkill available

4 .if you have strong deposition on the raw water reservoirs

5 at the treatment plants.

6 Q I believe you said the reservoirs are north

7 of the plant, and you meant north of the city? Did you mean

8 north of the city?

9 A No. What I was talking about was your large

10 storage reservoirs in the Schuylkill River, and not your

11 city reservoirs.

12 Q I see. You mean like the river itself, the

f, 3 13 Fairmont backup?
)

%./ |

14 A Yes, but not Fairmont. I mean like Maiden Creek

15 and large dams.

18 Q Dr. Acharya, I believe you discuss in your

17 testimony in paragraph 5 your contribution to the analysis

18 I in terms of age distribution assumptions. What assumptions
i

19 did you.make_for age distribution for Philadelphia?

M A (Witness Acharya) The age distributions of the

21' population of the United States in general is provided

22 in Regulatory Guide 1.109. The breakdown is like this:

23 Children, 18 percent; teenagers, 11 percent; and adults,

24 71 percent.7

\
25 Q What would be the age categories that those three
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Sim 6-14
1 ' cover, what chronological ages?

p.)
() 2 A What do you mean?

3 Q Is the 18 percent category age zero to 12?

4 A I do not recall exactly. It is stated, however,
P

5 in Reg. Guide 1.109.
.

6 Q Would the health effects be greater if you have

7 a larger percentage of young population, the conversion

8 factors?
.

9 A There could be small variations.

10 Q There could be small what?
:

11 A If the actual age distribution will be different

12 from the ones that we have assumed, there could be small

/s) 13 changes around the estimates that we have provided, but
\_s'

.

14 we don't-expect it to be substantially different.

15 Q Was my statement correct that the' dose conversion

16 ' factor is broken down by age because younger ages have a

17 greater health effect for a given dose, or do you know? ,

18 A- You cannot say that generally with respect to

19 all radionuclides. That may be radionuclide specific.

M Q And would some radionuclides be the other way,

21 that the older the population --- f

22 A That is right. &

23 Q Now you talk about the selection of the particular

24 release category II-T/WW in paragraph 6. Does that,

i
s M probability number or the probability associated with that

_ _ . .____ . - . _ _ __ .__ _ _ .__ . _. _ . _ _ - _ _ . _ _ , _ _ _
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Sim'6-15 1 source term or release category only become important in the

[ \
(_,/ 2 analysis at the last stage where, for example, in the end

3 of your testimony you discuss translating that into a risk

4 number, or does it enter into the calculation at any earlier

5 point?

6 A The way we have done this is we did the analysis

7 conditional upon the occurrence of the accident just for

8' the sake of simplicity of the analysis and then brought in

9 the probability of the accident. Actually the probability

10 of the accident should be carried out simultaneously. As

i

11 one is doing the conditional analysis, one should always

12 be bearing in mind what is.the probability of the accident

[~'} 13 in the first place.
v-

14 Q In this particular analysis that you did here

15 through the period of the analysis when you were doing the

16 work, did that variable affect any of these numbers or

17 results that you talk about other than the fact that it

18 defined this strontium that was released until you got to

19 - the end;of the testimony and you then folded it in when

20 'you talked about the risk? In other words, did it become

21 re;avant at any point before that or affect any of the

22 numbers that you have presented, the three pieces of testimony

23 presented?

24fy A Well, the way we did it, it did not, but, however,
i
%.)I

25 in calculating the deposition even from that single release
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i category that we chose, in the CRAC run we could have thrown

(~
(_)x- 2 in.as input the probability of II-T/WW, and that probability

3 would have been carried on all along and that would have shown
-

4 in the attachments of Messrs. Wescott and Fliegel's testimony.

5 Q So, for example, we could take the probability

6 of that release category and fold that in, so to speak,

7 with the other probability and consequence values that are

8 in Mr. Wescott's testimony?

9 A Yes.

10 Q Now if we had looked at other release categories,

11 would the' numbers that Messrs. Wescott and Fliegel protrayed,

12 they, too, would have been different if we had looked at

[~') 13 another release category in terms of the probability of
%/

14 the consequences similar to what they presented?

15 A Both the probability and relative magnitude of

16 the consequences, yes.

17 Q Now you are saying that a few of the release

18 categories-that were examined for the FES would have had

19 initially a lower probability of occurring, but they would

M have had a larger strontium source term. I believe you

21 testified to that earlier, did you not?

22 A Right.

23 Q Now would that difference only affect the

_ /' ~g 24 consequence value in the type of numbers that Mr. Wescott

N) .
.

25 showed, or would it also affect the probability of the

'
..
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Sim 6-17 g consequences?

(,-,)
2 A Both.

A/ .

3 Q All right now if we looked at the release

4 categories where there were higher probabilities of the

5- accident per se, but a smaller amount of strontium released,

6 if we had numbers like that, as the Westcott testimony

7- presented, would the probability and the consequences both

8 be smaller in those situations?

9 MR. WETTERHAHN: Objection. The question is

to not comprehensible. She postulated something with higher

11 probability and then said could the probability be lower.

12 JUDGE BRENNER: It is comprehensible and you

/~'h 13 just stated it, but whether or not we would assume an
,!

14 equal answer, I don't know, but we will leave it up to the

15 - witnesses. >

16 WITNESS ACHARYA: I would request that you

17 repeat the question.

18 BY MS. BUSH:

19 Q Okay. We have been talking previously,-have

20 we not, of the type of analysis that we had, the intermediate

21 stage that Mr. Wescott gave where he had assuming an accident

i22 and then he presented the probabilies of certain consequences;

r

Z1 is that correct?

24 . A (Witness Acharya) That is right.7-,

. )
25 Q Now the last scenario I asked you about was a

!

I

- _ . - . _ . - - --. . _ _
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:Sim 6-18 [
1 release category that was a higher probability release '

,m.

4 I
s ,/ 2 category than II-T/WW. Do you understand that? |s

i

'

3 A Yes.
L

4 .Q. And assume further that that release category,

5 had also a smaller release of strontium. Do you follow that?

6 A That is correct. i
t

7 .Q Now would that probability and consequence, in
,

!

8 other words, <x1 the whole would the probabilities be lower i
!

9 and the consequences be lower compared to the II-T/WW cases, i

:

10 or can you know?
!
!

11 A well, the consequences would be lower because
!

12 that is your assumption, that you have a lower amount of

g~.s'

. e\,_)' releases, but I cannot say offhand about the probability.13

;

14 At a certain region of the curve the probability could be !

15 -higher and at certain other parts of the curve the probability
'

end Sim 16 could be lower. !
Mimi fols

17 +

18
,

19
i

, 'N
!'

.,

21

22

-<

23
,

I

24gs

(_,

;_ 25 '
,

E
f

,

,_..+.mm,_m-..,,----w----e---r--e---w--
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1- Q -So you are saying by definition the consequence3.s

Q{ ' :2 would be lower?
\-

3 [A That's correct.

4 Q But you couldn' t .tell about the probability?

5| 3 y:didn't-say I.couldn't tell. I said in some
'

6 parts of the probability versus concentration curve, at a.

7.. certain part of' the curve you could have high probability, at

8 certain other parts of the curve we will have a low probability
9: because the probability is determined by the probability of

10 -the accident'as'well as the probability of the meteorological~

11 conditions as.well as the wind conditions..
12.

,
A (Witness Fliegel) Can I add something o'n that?

. . 'D 13
.

O Certainly.

14
A= In looking at the various. accident sequences, one

15
measure of which . accident to take is by looking ' at the

*
16

combination or the product of the probability of the accident

II i.-and.the consequences in-terms of concentration in the river
*

18 ' . body.

19 The accident that was chosen had the largest
'E . combination; that is, you might be able'to find an accident

21'
that would give you more deposition, but it would be a lower,

22
probability accident.

23.

Or there might be a higher probability accident

24
but would release less strontium, but when you factor in both,

:D. .,
factors together, this is the most significant accident and
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1 that is why it was chosen.
y
-Q 21 Q My question was about the assumption, can you if

3 -you are trying to take -- you do have various probabilities

4 of release _ categories or of accident types, once you assume

5 that, and you are looking at another -- thinking about another

6 . scenario that has a smaller consequence, if you are looking
7 at the assumption that the accident occurs, what are the

.8- probabilities associated with various consequences? How do

9 you-know they are lower?

10 A (Witness Acharya) Keep the probability of the

11- accident aside.

12 Q ' Correct.
'O 113 A Consider an accident in which you have lower/
A

14 fractions of the strontium or whatever, then if you calculate

15 the probability versus the conservatism, the probability cominq
16 i from.the' wind direction and the meteorology, the probabilities

tl

!
17

| of t_he dif ferent layers of concentration for this case will be

18 lower compared to what has been.shown for II-T/WW level.

19' O You' said keeping the probabilities of release
"

20 category itself aside, that the protabilities which are the

21 w ind ' direc tions , meteorologica1' conditions, you said they
22 would be lower?

23 A Right . The. probability of the concentration.

24
; . Q Of the same concentration?

25 A. Right.

_
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^ [II

1 Q. Because the consequence is lower?
., -

'2 A That is correct.
.

3. .O So you could-have -- your probabilities in fact

;4 would be the same in eachJease because you are having the
'-.> o. .

. -
i

-t 5 'same weather condition?q a

' ' ' ''6 A No. If-you look at a.particular~ concentration

7 ~levelt E

8 0 I meant the cause of the probabilities is the same,.
,

1 .

9 taking the accident aside, because# 1E is the same weather

''

10 condition and wind' direction? \
11- 'A - Yes, but' since you have got some lower quantities

-12 ~in the release, if you are looking at a particular level of

,: & ~T-9 -13 concentration,- it depends on what the concentration level is.
D..

14 You- may . not he ale to. s'ee that concentration.

}
15 Q- Because not at much woulp have been released --

16 g -- A. - That's right, so when you are looking for a
(|-4 ..

h probability to attach to the concentration. that is either aero17 i

: ,.

f .or very small,qthat could be.18
,

'; $
19 : g . I believe. your testimony was e'arlier that the wet :

. 20 and dry depositions, the results of those cases are combined'

|
|. j in terms of consequences. -Allofyou$. analysis--youaverage21

t'

p 22 together'I guess the effects of; wet and dry deposition?

23 A We add.them., That' is ,the model of either CRAC or,

,.

24 CRAC II or WASH-1400 The way the part iculate matter that is.ph
,eg

a
25 re ?pcased would be deposited on the ground, it is controlled

,

I
-r s

<
,,

.
g,
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l'
,_q by these physi' cal processes which are collectively known as

J \
'%<A 2'

the fallout' processes. So they are carried out simultaneously,
3

Q And any weather meteorological conditions that

4 would contribute to wet deposition are averaged in with all

5' - of your --

6 A No, they are carried out in the f ramework of the,

~! .f 4 ';
i2* '

model,. the . same model that is used in the FES., ,

8
lr I didn't hear the first part -- they are carried

8 out what?

10 A In the same model that is used in the analysis

11 of the. airborne pathways'in the FES.
W ..,:

n2
Q. So.the consequence results that we have and'have-

im

)( j| assumed a sampling of weather conditions, some of which may13

:q g
'# I4

have rain in it or not?T

' 15
A That's right.

,

16
Q Now, wet. deposition would result in more..t.

l contamination initially? "

'18
- - A That is near the reactor, you mean?

'I' '

Q No, say in the water?
-,

A Well, if there is, rain, certainly it will bring
'

21
down more radionuclide -- where that occurs, that will-take

2
place. Where rain occurs, more radionuclide will be washed,,

23
-down-but we do not know whether it will result in more --

24
:[ w - I would request that you would repeat the question.O'

'\_);
,,

.O Would wet deposition of rain at the time of the

,_ . . . - _ .. .. . . . _ .. .. . -- - -, .-
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1
. . accident result in more contamination of the water, higher
A-
U 2 ' concentrations in the water?

3 LA Not necessarily. It will depend upon how long the

-4 -rain would last. If it is for a short time, only a small' area

5 around the reactor will have higher concentration. That may

6 . lead to local higher concentration in.the river at the water

7. site, but that-would also mean the depletion of the particulate

8 .ma.tter from the plume, so less will be available for deposition

9 in the far out distances.

10- 0 So if it rains further out, when the plume had

11 reached the further distance --

12 A Then it would bring most of it down. If it rains

Wl 1. 13 - further out,.it will bring still. most of it down.%J

14 - | 0 -on page 7, on the top of page 7 in your testimony,
- i

15 Dr. Acharya, did you have any particular level in mind when

16 you' said a wind direction which would cause a high deposition

{-17 -

og. radionuclides on one et cetera?

18 Did you have any particular level --

19 A No, I did not.

20 ~

Now -- it has been the previous testimony, has itQ

21 not, that there is 100 percent ' chance of both rivers being

22 . con tamina ted , both watersheds being contaminated, is that

23 r'ig h t , or if the Delaware is contaminated, th ere is a 100

24-
f'N percent chance that they both will be?

j>

%d
25 A (Witness Fliegel) I think the statement was that

. ... . __ - _ _ _ _ _ - _ _ _ - _ - _ _ - - _ _ = - - - - _
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1 if the Delaware was contaminated, there would be some
("V;. 2 deposition'in the Schuylkill.

... -3 Q Do you know the likelihood of contamination of the

'4 Delaware, assuming the Schuylkill has been contaminated?

5 Do we have that here?

6 'A (Witness Wescott) In order to do any type of joint
'

7 ' probability distribution, you have to really define what you-

'
- 8 mean by contamination. In other words, what level. I think

9- what you are looking for is given that the Delaware is

- ' 10 '-

contaminated to a certain level, what is the probability that

'11' the Schuylkill is contaminated to another. level?

12 We attempted to answer that question but there are.

- 13 so many variables involved.,

V
14 For example, what levels of' contamination are -

15 meaningful?

16 Wo abandoned it because we just'really were not

-17: getting any_ meaningful results out of . it good enough to really

18 - draw conclusions..,

' '
-19 Q Did you examine the Iodine-131 question and what

- 8 -proportion of consequences that contributes or risks that it

21 contributes in the.short term?
!~

22 A (Witness Fliegel)- We considered that in the short
i

23
term, if a river or water supply was highly contaminated,,

24p - measures would be taken to preclude the public from using;

Q 25 that water supply for drinking water, and since Iodine-131

; .

L_
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1 .has a-relatively short half-life, it was our conclusion that
p.
if 2 it would~be a minor contributor to risk.

3 Q So, your focus on Strontium-90 and not looking at
4 iodine or cesium was in reliance on the interdiction or the
5 ~ keeping of people-from consuming the water for the short
6 period'of time?

7 A. Consuming contaminated water.

8 Q -contaminated water.

8 What period of time did you assume that the water

U3 would not -- any contaminated water would not be consumed Or

11 did you think it specifically about that?

12 A We looked at allowing consumption at various levels

A. 13

J of contamination but in any event the Iodine-131 disappears
. .

'I4 '
,

after a couple of months.
*

1

' 15
Q. So you were making the conclusion that f or tha t

116 two-month period, the water would not be consumed, contaminatect
|

II 1 water?

ul A If it were contaminated above a level that was
UI . determined to be too high to allow public consumption. We

20
haven' t guessed what that level would .be. We made a couple

21 of suppositions at what it might be but we can't tell you
22

what it would be.

23
Q You made some suppositions as to Iodine-131?

24
A No, we used primarily strontium, because strontidm

s-- g
persists for a long period of time.

_ - _ - _ _ _ - _ - -
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1 Q So basically your analysis of the environmental
-

,/3
(_j 2 impacts was focused on the longterm effects, not the short

3 term effects?

4 A The long term ef fects of ingesting water that is
1

'
5 contaminated below a level at which people would be allowed

6 to drink but above a background level.

7 Q Eight picocuries?

8 ' A That was one of the levels we looked at.
I

!

9 | Q So your environmental impact analysis basically
i
i

q assumed that the emergency planning measures would be adequate10

:|
11 ' to keep people from consuming any water until it got to those

12 three standards that you looked at.

I

13 ;! A That the authorities would take the measuress

|

14 q necessary to preclude populations from drinking highly
i

15 I contaminated water, yes.

|
Q Mow you talk about, in paragraph 11, the 30016

J
li

!,picocuries as the maximum permissible concentration?17

18 b MR. VOGLER: Whose paragraph 11 -- Mescott,
i

19 Fliegel or Acharya?

2 MS. BUSH: Dr. Acharya.

U nH 7. 21

22

23

,__ 24
't i

'

25

*
-
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1 ' JUDGE BRENNER: Is there a question?

Q. 2 MS. BUSH: Yes.

3 BY MS. BUSH:

4 g '. Ilow does the 300 picocurie per liter that you

5 _ derive from 10 CFR Part 20 compare in picocuries to four

6 millirems and 50 millirems, or can you make that translation?

.7 A. (Witness Acharya) No, Rat this poin; in time I,

.

8 cannot make it.

9. Q Does the 300 picocuries per liter translate into

10 - millirems?

11 A The assumption in 10 CFR Part 20 is thu; at the

12 MPC level ~no matter wh't the radionuclide is, by using thea

/''). - 13 . contaminated water, that-level would result in about'500
. NJ

.

l
14 millirems per_ year to a person.

'15 -Q Did you calculate the probability of exceeding,

. .

16 say,.one-third the MPC,in one month or two. months?

I

17 |. A .I guess we have'that here. That is on page 8 ---

'!! '
18 ' excuse me. That question is for one month?-

191 Q' Yes.

1D A I guess Dr. Pliegel and Mr. Wescott may address

21 tha t.

- 22 A '(Witness Fliegel) If the question is:did we
..

'- 23 calculate the probability of exceeding MPC or one-third MPC

24 -_f .

uithin the first month, the answer is no, we did not.

A'
15 Q Did you calculate that for any period within the
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1 first month? Any shorter period than a month?
,,

'
2 A No.

3 Q Do you have calculations that show how long before

4 the probability of not exceeding 15 picocuries per liter is

5 95 percent?

6 A I don't think we understand the question.

7 Q The one MPC is 300 picocuries per liter, is it not?

8 or Strontium-90, yes.A c

9
| Q For Strontium-90. For Strontium-90, for 15
|

10 [ picocuries per liter over eight picocuries per liter, either
11 ij level, do your calculations show you or do you have available

k

12 | to you calculations that would indicate the probability of
-,

( ) 13 ! not exceeding either of those levels of concentration for
\_' :

I4 0 strontium in the Schuylkill at a level of 95 percent
||
4 probability?'

15

16
a A I don' t understand where the 95 percent probability

17 comes in.
d

I8 ! Q Well, I am trying to get a number in the sense of --
|

19 like you use 14 percent or 5 percent or 65 percent. Perhaps

20 I am not stating it correctly, but that kind of probability

21 level.

22 A Okay. If you are referring to Acharya's answer

23
A-ll, that comes f rom Westcott a nd Fliegel's testimony,

24r~x Attachment 3, and that is just simply reading that chart and
t i

'
us' 25

if you look at Attachment 3 to our testimony and look at the
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1 curve for the' Schuylkill River, which is giving a probability
/ \-

M - distribution of concentration, and you look at the concentra- ~ j
-2

3 tion in picocuries per liter, 300 picoeuries per liter is

i
4 'one MPC. And if you run.across that horizontally -- r

.

25
~

O Could you go back a minute? I didn't follow that. }
I

6 Attachment 3? '

7 A' Attachment 3. The upper curve is a probability

8 distribution of the first year average concentration of
t; .-

_ 9 . Strontium-90 in the Schuylkill River. The axis on the left f

10 ' shows concentration in picocuries per liter. The 1 MPC level .I

11 is 300 picocuries per liter.
'

!
~12 -If you look at the line on the left, between 200

;

i - 13 and 400, that represents 300|picoeuries per liter. If you

14
- go across that horizontally until you intersect the curve

i

15 i- and then-carry that line down, that turns out to be about
,

16 =

that is saying, that given this accident.
14 percent and what -

!!
17 ; there is a 14 percent probability of not exceeding 300- !

'

-

~

I8
[ picocuries per year on a first year average. . ,

I8
_And if you give'me'a different level, we can look '

20
at it on the left hand coordinates and run across and get the

~ I probability for_that level. ]
22

- How about 8 picocuries per liter?
* g

23
- A No didn ' t carry it down that f ar. But by .

243 extrapolating the curve given the accident, it is highly
.) .

25
probably that you will exceed 8 picocuries per liter in the,.

!

*
.

- ~, -w.-- 4 , , , . _ , , --,,.w.., ,-_4 ,,,.,,,.,r, ., .~r ,-..,-.m.w.._,..m.. .~.,v,--e.wm... ,,r.,. .,-,-r - , - . . - .
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1 .Schuylkill..
i
L 2 ~ Do we know in what time frame that would happen?g_

13 A This is a first-year average. It will vary during

4 that first year and it will be dependent upon weather

5- conditions, how the deposition occurred, what the flow in the
'

-6 river will be.

7
-Q. Dr. Acharya states on page 8, paragraph (f) the

8' probabilit'y of not exceeding one-third MPC after 30 years is
8 less than 50 percent. There is a 99 percent probability that

10
this concentration will fall below one-third MPC, 53 years

II
,

after the accident.

: 12
Can you -tell me the probability of not exceeding

13() 8 picocuries per liter after 53 years, after 30 years?m

14 A That was taken f rom Attachment 4 and Attachment 4
15- shows two curves, the probabilistic'di.stribution of the time-
16 '

to reach MPC and the time to reach one-third MPC given the

17 _ . . accident.
'

18 |We don't have on that curve the time to reach other
19 concentrationd. Clearly, we_can extrapolate between one-third

8 and'one MPC|by looking between the curves but values outside.
.

the curves are dif ficult- to extrapolate.

22 -

In paragraph 17, Dr. Acharya, are you stating thatg

23 there would be -- if there were a t.wo month interdiction of

f% the Delaware it would then reach the one-third MPC level?
. N._)

A (Witness Acharya) I don' t recall making a sta tement



8rg5-
12,175

-

~l on the . period of interdiction.

(m .A_,f 2
t Q In the answer-to 17, you are talking about the

-3 Delaware River may be the source of drinking water for the

4 whole city after initial period of about two months.

5 This may be possible by restricting the use of the

6- Delaware water only for the purposes of drinking --

7 JUDGE BRENNER: Mc. Bush, we have the testimony but

8 it-is' difficult, I think, ta get it in the transcript unless

9 you stay closer to the microphone and read a little bit

10 slower maybe.

- 11 -. WITNESS ACHARYA: Would you please repeat the

12 question again?

: 13 BY MS.. BUSH:
' Ns '|

- 14
Q Are you talking there about interdiction of the

15 Delaware-for two months until it gets to a one-third MPC

16 level?

17 -
-

- (Witness Acharya) What I am talking about here3

is trying to respond to' questions under,what circumstances
18 the estimate of the population exposure would be, would be

20
higher than provided in the earlier part of.the testimony.

21-
!!ere I am stipulating that what could happen in -

22
' case both rivers are contaminated simultaneously, though it

23
may have low probability -- contaminated simultaneously to

an acceptable level, then I go on to e 2y the Delaware River

- k/ . 25
has a 'high probability to return to one-third MPC, has a high

L'
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1 probability to return to below one-third MPC within two' months
f.
-jj. New. 2 whereas it 'may not happen for the Schuylkill.

.

BU
.3 Now since the Delaware has got the capability to

4 serve most of-the City's population-drinking water needs,

5- then there I am assuming that the Delaware water could be

6 used and then in that case since there is some residual
7 . contamination in the Delaware water, my earlier assumption

8 -was-that the Delaware water would serve only 50 percent of

9 the City.

10 Now assuming that it will serve 100 percent of the

- 11 drinking water needs, the population exposure will be doubled.
,

12 :A (Witness Wescott) We would like to add a little

_

13 bit to that. With our wash off model, two percent of what is-

v-
;

~

14 '( originally deposited runs off immediately, within a short

# ~15 period of -- we estimate one or two months based on other

16 1 research.
N

17- Over the first year, one. percent of the remainder

I- 18 - runs off. So thr:se first-year averages,-the large component

19 of these first year averages are what 'immediately washes of f.

20 What Dr. Acharya is saying h that when we' looked

21 at this, the calculations as to how long it would take to

22 - reach ' the one-third MRC, we realized that for 95 percent of'

|
23 the time, for the depositions on the Delaware, that may be

24 the first year average -- may be over one-third MPC, but that
( ) 25 is only because the initial wash of f concentration is so high.
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1 Once that initial wash off concentration is gc.ne,
2 then the concentration of the river as a whole is back downm,

3 below one-third MPC, even though the first year average may
.

4 be above one-third'MPC is the reason for this statement.
!

5 Q The estimate there of the population exposure would.

\

6 be doubled, would only have a small likelihood. That doubling

7 ef f ect doesn' t take into account the initial one or two month

8 i period where there is the two percent wash of f, or does it?

9 j A (Witness Acharya) It does not take into account
b
P

10 jj of any dose that would be incurred by drinking at much higher
J

11 h contamination levels. No, we said earlier we are not
h

12 || accounting for that,
d

, } 13 Q Do you know -- have a notion of how much of an,

~
_,

) increase it would be in terms of exposures if you,did take14

15 I that into account?

O
16 A Yes, I have that. We have said here in the

17 q testimony that even drinking of the water contaminated as high
i

18 as one-third level, one-third MPC level, would be hypothetical

19 bu t -- a nd tha t is why we calculated the dose, assuming that

M allowing of the drinking -- allowing the drinking of the

21
'

contaminated water will be when the contamination would f all

22 holow 8 PCI per liter,
i

23
'

JUDGC BRENNER: I'm sorry, I missed that whole

c- 24 phrase.
;

D Dr. Acharya, let me suggest you step back f rom

t
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e

'l the ' microphone a little bit and speak louder and sicwer. Tryf'y
h/ 2- it aga'in. I just missed that. I,'m sorry.

3 WITNESS ACHARYA: We have provided the estimates

4- of the . dose assuming that the drinking would be resumed when

5' the _ contamination _ level would fall to one-third MPC; however,
*

6 wefsaid that that is hypothetical because we assumed that the
i-

|contamin~ationlevelat that level may not be allowed for . the'7

8 ' drinking water.

9 'Now if that -- that'will be hypothetical. However,

10 .one can make a _ preliminary estimate as to how much would. be

11 -the population exposure in the following manner.

12 For instance, yesterday we saw the exhibit that

v[ ) has been provided by the Applicant regarding the PEMA PAGs,13

14 level 1, 2 and 3. The PEMA PAG Level 3, which is 8,000 --

HY
Li rather 1,000 times the EPA level allowed for one month

,

HL
; drinking -- that would be the uses in the initial period.

.I
'

17 Then, as stated therein, that is the ' qualification
n

18 for the PCMA PAG Level 3, that by drinking at that level for
s

18 one month, the individual dose would be 330 millirems to the

20 - person, to a person.

21 - And if you _ multiply that with the half a million

10 people that are served by each of the rivers, then that

23 . translates to 2.7 x 105 s. And if that initial

} -period of'one month will be followed by the uses for one year,

28
at'the PEMA Level 2, which is 12 times the EPA limit, as

*
_
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1 stated as a qualification for the PEMA Level 2, the dose andfR
2:~ . individual would incur for one year is 50 millirems and'

.3 assuming that that is .the situation when one of the rivers is

4 contaminated which serves half of the City's people, then from

5 - there the half of the City's people would incur a dose of

6' 4 x 10 .

7 Now do the following. That is, the first m'onth

8 population' exposure is 2.7 x 10 ; then that is followed by

8 the one-year dose, which is 4 x 10 population rem; then add

:10 ' that to'the longterm population exposure that we have calcu-

" L lated a t the EPA level'-- that is your PEMA Level 1. That is,
'

12 5on page 12 we -have 1.4 x 10 personrem. When you add the two
n

I elements that.I just' talked about here, they add up to

I4 4.5 x.105
.

personrem.

15
And if you compare this with the dose we have

j provided at one-third MPC, our one-third MPC dose is bounding

17 1i, this. This is only 25 percent of our one-third MPC dose.

18 ~ N
Q Now do we know that -- have you done an analysis

19
that we know what level of contamination we would have for

20
that second month?

21
A I don' t have it this moment, but in the second

22
month, after you have already used up the PEMA Guide 3 in

23
the second month, that is the month following that, you are

24
higher than PEMA 2. I don' t know what will happen. I would

25
assume that people will not be allowed to drink that.
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1 Q Oh , so we don't know whether in this first month

(m),/(
2 whether we would be at that PEMA 3 Level? You are assuming

3 that people wouldn't be allowed to drink it unless it were at

4 i that PEMA 3 Level and the same for the second month except

5 l' for the PEMA 2 Level, is that correct?
'
|

6 i A That's right. Well, now, I may go beyond -- that

7 our analysis assumes that we won' t allow -- we did not assume

End 8. 8 any drinking unless it is below EPA limits.

9

10

|

11

12

('~) 13

s_-
i

|
,

16 ,;
e

Y
17 j

!i
18 l'

19

20

21

22

l
'

23

24 !()
23
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- 1
,J9m/mm1 Q Now, on page 13, Dr.Acharya, you are talking about the~

< g

2 estimated risks associated with'the drinking water, and you. talk
,

3 about the results are 0.3 person rem, whole body dose per reactor

'

4 year, et cetera. Now that is not -- it is not .3 person rem whole

5 body dose, is it?

It is .3 probability person rem whole body dose, to be more

prec ise ?
7

A I think I'have been very precise there. It says the

8
reserves are .'3 person ren, whole body dose per reactor year. Per

9
reactor year, when I say in the place "per reactor year" that includes

10

the probability of the accident. -

11

JUDGE BRENNER: Off the record.
12

(Discussion' of f the record)
_ g

Q
14 JUDGE BRENNER: Back on the record.

15 BY MS. BUSH:

16 Q So, in your opinion,' agencies that would be reading the

17 FES or any member of the public, when they see a risk number of .3

_

person rem whole body dose per reactor year, they will know that that

is not a level of consequences , that is a probability consequence
19

number?20

A (Witness Acha rya ) We have some conditional numbers before tha t.
21

In the framework of risk analysis we just don't state the conditi6nal
22

values and stop there. We do point out what is the probability-weighted
23

24 number. That is the risk.

V Q My quest ina is, if you take a number like the .3 person
26

.
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1
mm2 rem whole-body dose per reactor year, and you say that is

-

c/ T
s.

Aj 2

the results with the deonomination person rem whole body
3

dose per reactor year, doesn't that imply that you are
4

talking about a person rem whole body dose, not that you

are talking about person rem whole body dose times
6-

probabilities?

7
A The preceding line implies that, where I am

8 quoting the probabilities, implies that together with the

9 conditional person rems, which are bigger numcers, like

10 1.4 x.10-5 to get to the probability. I don't think any

11 reader will have any misleading perspective.

12 Q So you are saying, because of the context.here

where the. prior sentence says "the probability-that is.g''} :13
w

associated with that person rem whole-body dose that is
14

folded into that, they can --

15

A Besides that, in our FES we have several tables
16

in which we have got the risk -- that also has got the

17-

. risk of the. person rems. It is in a very similar fashion
18

that-this number .3 person rem per reactor year is correct.
19

Q Y u are saying that you have tables that have the
20

21 risk numbers in it? I didn't quite hear you.
,

M A Yes. in the FES. Say, for instance Tnble 5.11(h).

23 We have got tabulation of risks of various categories.

-(#"N They were probability weighted concentration magnitudes.
t
'~ M

They were the areas under the CCDFs.
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1

s rm3 So, in whatever way one would look at those numbers

2
there, in the same way one would look at this number hee.

3

Q Would you agree,Dr.Acharya, that it is not

4
unusual in risk aversion to demand lower risk as the poten-

5
tial consequences increase? That is, as the stakes get

6 higher?

7 A I cannot speak to that.

8 Q You don't have an opinion on that?

9 A No.

10 Q Therefore, can I infer that that was not an elemen

11 that you considered in doing the FES?

A Y u may c nelude so.
12

| ) 13 Q Does the CRAC deposition rate model account for

14 only two rates, wet and dry deposition, and has no dependenc(

n the rainfall?
15

16 A That's why it is called the wet deposition. The

ofrect of rain is what we call the wet deposition.g7

18 Q So, it has two deposition rates wet and dry, or

19 it has one?

20
A It has two. And the dry deposition rate is

21
continuously taking place whether there is rain or no rain.

22
And that is enhanced by whatever deposition rate could be

23
associated with the rain when the rain occurs.

24
Q When you say " enhanced," what do you mean?('';)

\

M A They are added.

.
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1 1

k

?

1' r,-g- mm4 Q They are added! t

tg'j . 2
,

A Dry depositioi rate is added to the wet deposition
i

3 . rate to_ determine the cotal deposition-rate where, and [
t

4 whenever there is rain, f
i

'
r

5 Q Is wind direction in the CRAC model considered to

6' be independent of other atmospheric phenomenon, such as '

; 7
stability and rainfall?

C
4

8 A Wind direction you meant? j|.

9 Yes.

!<

10' q 'Are these variables in terms of practical events,

11 likely to be correlated?
4 ,

-.

12 A Please say it again.
,

i i

( ,s) 13 -
Q Is it likely that you would have a correlation '

\_/
}

14,

between stability and rainfall -- excuse me, rainfall and ,

I 15
'I

wind direction? !
'

16 -

A Correlation between --
17. I

Q Wind direction and rainfall? '

18 "

A- Wind direction and rainfall?. I don't understand

I8 what you mean, t
f

20 Q When you have are you likely to have a stable--

;.

21 wind-direction and have rainfall at the same time? |

1 22 A Stable wind direction? What -- -

t

23 Q One wind direction instead of a variable going

| 24
back in dif ferent directions, back and forth in different ,

c' s
N_-) '

i'
directions?

26 ,

.

t

I

n

. . < - . , . , . - . , . - - , , . . , . . . . , . , , - . . . . - - - - - , . . - - - . - , - - - - . - . - - - . - , , - - - . - . , . ~ _

-
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1
. mm5 A Neither of them are unusual.p) :
! 23%~/ Q Would it be likely that if you had rainfall you

3 would have a kind of meteorological condition where the

4 wind would be going steady in one direction?

:5 A That's too long a sentence. Say it again, please.

6 Q If you have meteorological conditions where there

-is a storm and there is rain, is it likely that you would7

als have wind direction that is not of a high variance
8

g level. I don't recall the word that was used, but it

10 wouldn't be going back and forth a lot, it would be going

11 in one direction.

-12 Variance, I guess.

' [j~') .
13 MR. WETTERHAHN: Objection.

\

14 MR. V0GLER: Staff objects. Witness is confused.

15 JUDGE BRENNER: That's the witness's problem.

16 MR. WETTERHAHN: The question is incomprehensible

- 17 without definition of what'a storm is. That is an

18
imprecise term in radiological terms. The record will be

19 without --

20 JUDGE BRENNER: She doesn't have to be perfectly

21 Precise for purposes of'trying to get at the quesiton in

dif ferent ways if the witnesa can understand. And it isg

u okay to start off somewhat qualitatively, which is what

24 she started to do.p_s

' 25 I'm going to let her proceed and pursue it, if~-
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1

4H 3 sam 6 the witness can't answer it, we will see where it goes,

k_, -2
WITNESS ACHARYA: When there is rain, the wind

3

direction may stay the same for a certain period of time
4

and change later. Or, in a very highly turbulent situation
6

thunde r s torm ac t iv ity , the wind directionslike during a
6 ,

-could be very highly variable. And our CRAC model, or GRAC

7
2fmodel, our assumption is the plume travels -- the wind

8 . direction persists.

8 BY MS. BUSH:

~ 10' Q The wind direction what?

A In our CRAC or CRAC 2 model, we have only constantL 11

wind direction assumptions for any start time.
12

13 Q So, you always assume a constant wind direction?

{'J')%

14 A fes, that is our model.

16 Q So when you have' rainfall, you will be assuming

16 a constant wind direction?

17 A For all situations, whether there is rain or no

18 rain.

:gg Q Mr. Lehr. I would like to turn to your testimony,

*n w if I might, please.
30

21 JUDGE BRENNER: Ms. Bush, I don't think you are

'H ~ going to finish Mr. Lehr before the lunch-break. As I look

23 you have two pages of your plan for him.

/~'s MS. BUSH: Yes.
'

26
JUDGE BRENNER: We can break nos ar Ict you

"- ~
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A

4-
!

/4 mm; proceed a little bit and let you stop at a convenient point

NdI 2.

j in a few minutes. !

3
MS. BUSH: Why-don't we proceed for - a while. |

-

f

4 JUDGE BRENNER: Okay. :
i

5 Stop at-a convenient point in about ten minutes or;
I
,

#

6 'so.
|

'
7 BY-MS. BUSH:

fQ You indicate that you have utilized -- on page 3 of
8 ;

;

9 you r te s t itaony , bottom of the page:"The 1982 information |
!

'10 supplied by the City, that indicates the Water Department. .

I
j- 11 distributed an average of 345 million gallons per day t o' '

12 the 1.69 million people and industry within the City. i
t

' '
13

l im i t s . ,,, ,

\ j
!-
t- g4

Did you attempt to look.at any historical data to j,

15 I

determine whether that was a normal year, low or high for
.

I
-16 the year? ,

'
17 A (Witness Lehr) No, I did not.

18 Q Do you have available to you what the peak usagej

gg was in 19827<

- A .I believe there is information either_in j
4-

Mr. Aptowicz 's letter or in the attachments to it, that peak
,

usage rates sometimes approach 700 million gallons a day. '
4

22 !

Q Now further you indicate in question 7, total [,'
' n

" filtered water storage capacity as of 1982 amounted to I
24

N ( ). i

iI \''
25 about 1.121' billion gallons" is your revised figure.

|-

'

t

i
.- - ~ - - - . - , . - , - . - . . . - . , - - _ - . . . . ...-,,._,.,,n,--,.-,._,,,,. .n-,,.,-... - - , . , - . , , . , - -



'12,188

1.
g~q mm8 Is that correct?

/ -2-

s.
A Yes.

3

.Q Would you agree that there is a certain level of
4

pressure'or what is called " head" neededto distribute the

5
water in the-system?

'O
A Yes. Part of the water in the system flows by

.7- gravity, and.some is pumped.

8 Q Now, I would like to discuss the capacity of

9 untreated in process water as of-1982. First, for the

10 Belmont plant.

11 And I think the discussion might be facilitated if

12 you would turn to the water-bookle from the Water

13 Department that is part of one of Applicants' exhibits.

JUDGE BRENNER: You mean the one that was re fe renc e

15 14 , how water.from Philadelphia is treated and distributed?

!- .
end T9 .16 .

Sim fois. '17
'

18 .

119

'

20

21

22

23

24-,

25 -

'
. . .
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f{m
0-1- 1 MS. BUSH: Yes, Applicant's Exhibit 166.

t 1

JUDGE BRENNER: Okay.-'

3 BY MS. BUSH:

4
Q Now you have I guess a revised figure here

5
gg.86.2 million gallons for the Belmont plant; is that

correct?

7
A (Witness Lehr) Yes.

8
Q Can you tell me how you derived the 86 value

9
in reference to I think page 15 of Applicant's Exhibit 166?

10
A I don't have that exhibit. I assume you mean

11
this 1982 brochure. It was also attached to Mr. Aptowicz'

12
letter; is that correct?

/ 'N 13
'

( ,) Q Yes, how water in Philadelphia is treated and

14
distributed, page-15. Do you have that exhibit in front

15
of you?

16
'A Yes, I do. Would you repeat the question.

17
Q Now the two sedimentation basins are 72 million

18
gallons total capacity; is that correct?

19
A According to this document, yes.

20
Q Now have you added the four sedimentation

21
basins at 14.2 million gallons capacity to derive your

22
total of 86?

23
A 86.2, yes.

(~') Q Did you visit the Belmont plant?
N/ og

A Yes, we did.

I
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. Sim 10-2 i LQ Do you recall that the four sedimentation basins
,mj ) 2 feed-into the rapid sand filter beds through a weir, that

3 is through an overflow mechanism? Do you recall that?

4- A We visited the plant and saw the layout and the

5 flow path was explained to us and the filtration follows

6' the sedimentation, yes.

7 Q Can you recollect'how the water went from the

8 four sedimentation basins'into the 26 rapid sand filter beds?

9 Is that a gravity process?

10 A I don't recall.

- 11 Q Does your utilization of the 14.2 million gallon

12 capacity from the four sedimentation basins make the assumption'

{''j 13 that that capacity is not needed to keep the process going?
v

14 A I am sorry. Would you repeat that?

15 Q Have you assumed that the water can be drawn

16 totally out of the four sedimentation basins', the ones that

17 are right before the rapid sand filtration beds?

|! A Well, I ami aware that some of that capacity18
1

19 may not be available because they have built of a sediment

M perhaps there, but a small amount. Those basins are part

21 of the normal flow path of the treatment facility.

22 O Have you made an assumption of the availability

23 of this water for consumption in any way in your analysis?

.

24 A Only to the extent that it is included as part
t

-

25 of the production capacity of the plant as reported by the
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Sim 10-3
1 City.

.n
s g

(,/ 2 .Q You are not purporting in your testimony or in

3 your analysis that that water also would be available for

4 consumption, or are.you?

5 A I am indicating in my testimony that that is

6 water'that would already be in the plant and will have been

7 removed from the river and would be there at say the time

8' of an accident.

-9 Q But you have not reviewed'the particulars of
.

10 whether that water is available in terms of the current

11 state of affairs for consumption?

12 A I don't see why it wouldn't be available.
*

i 13 0 In making that conclusion then, you are saying
'

,

%.)
14 that certain adjustments, if necessary, could be made to

15 make it available?

16 A Well, it is available in the plant and then could

|
17 . be routed to the distribution system. I don't know whether.

il
18 '

you mean is it contaminated. Is that your point?

19 Q No. My concern is whether in terms of the

20 hydrology of the plant, of the current layout of the plant

21 it is water that is constantly kept at that level or is it

22 water that can be drawn down?

23 JUDGE BRENNER: Ms. Bush, you are getting a

24 little circular. It is not all your fault, but the problem

L.J
25 is you got an early answer in this line of questioning that



..

12,192

Sim 10-4 1 he didn't know when you asked him about whether all that

fm
i )- 2 would be available and whether it was gravity flow and so

3 on. So now you are asking him about adjustments and you

4 are confusing him because I suspect you are talking about

5 pumping adjustments on the implicit assumption in your

6 question that it is gravity flow. But his previous answer

7 was he didn't know.

8 If you want to try a stab at asking him to

9 assume if it is gravity flow whether his assumptions would

10 be valid and, if so, why, you can try that, or whether he

11 remembers particularly that there is a weir at that point.

12 But you won't get there from here the way you are going

f') 13 given his previous answer. You have something in your mind
v

14 which h6 has not testified.to, although you asked him about

15 it.

16 BY MS. BUS!!:

17 0 Do you recall whether there was a weir there

18 that fed between the four sedimentation basins in the fast

19 sand filtration beds?

20 A (Witness Lehr) Yes, I believe there is.

21
-Q And do you recall whether currently the water

22 is fed from the four sedimentation basins to the rapid filter

23 beds by the_ weir or weirs?

24f A The water leaves the sedimentation basins and
(

25 then goes to the sand filtration.
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,

i t- y
e

ESid.10-5 1 Q And does it leave the four sedimentation basins
,m.

$ 2 from the upper level of the sedimentation basins to the,

3 sand filtration? *
,

f

4 A I already said I don't know whether that is

.tg
45 by gravity or not. It obviously gets over the weir that

p|bnd then whether it6 -way is collected and pumped to the
X

-! san,;d filter or goes by gravity,
< '

< . . ,

; ,

I don't' recall. I7?
.!-

,

"8 'O Did you actually see the weirs? '

9 A We say the sedimentation basins. We did not go '
; ,

10 down and inspect them, no.

[ M' 11 JUDGE BRENNER: We are going.to break for lunch

12' i at this point. Why don't you figure out how you are going
'

N/}-
13 to proceed on this if you want to. Again, you know, you,

| _i

14 -|. had plenty of witnesses available if you wanted to bring
. f

'
,,

15 one'In to talk about it. I told you just before and gave
'

7

(-s.t[ ;

'16 ; you the not so subtle hint that we will give you a little
L-

'

U leeway on asking him to make an assumption and then you can17

1+

fproceedfromthereandseewhathappensundercertainlimited'' 18 !

, ;

1 2' assumptions regarding the ' flow 'of that water.

I 20 We will come back-at 1:35.
#

/

'he hearing recessed,21

t
-

(Whereupon, at 12:05 p.m, t,

22 ' to,, reconvene at 1:35 p.m., the same day.) ,

. i
23 ' j( j i

'

24

V 25.

:
*

,

, , - - -,----..,,7--, s ,, _-,.,m, .~.-,-.7r---,..- ,,.,,.,..-w,,w.... ,---,r--~,.wug---.--r-.., y.-,. . . - . .- -,*~,+g ~ . - .
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. ::
i

.T11MM/mm jAFTERNOON SESSION
-

./ s) 1:35 P.M. !

\,,/ 2 t

JUDGE BRENNER: Good afternoon. We are back on
;

.,

.the record. -I see Mr. Smolen is here. Welcome back.4
L
,

5 MR. SM0LEN: Your Honor.
,

'W $
6 JUDGE BRENNER: We had expected to continue and '

'L v<

'
I 7 finish with this other issue, then go with the emergency )

-

,-

planning. Is that still what the other parties plan to do?g

"

g MR. WETTERHAHN: Yes, sir.
'
,

10 MR. V0GLER: Yes.
,

i
.

11 JUDGE BRENNER: I heard you might have a schedule
,

12
problem today, Mr. Smolen, which we will accommodate if we

fx 13

:( ). can. Is that no longer.a problem?
,

14 MR. SMOLEN: No longer a problem. i

15 Whereupon,
,

,

DR. SARBESWAR ACHARYA
16

DR. MYRON FLIEGEL
,

REX G. WESCOTTs

18

JOHN C. LEHR
19

resumed the stand, and having been previously duly sworn

20
were examined and testified further as follows:

,

i
21>

JUDGE BRENNER: Ms.-Bush, in that case you can

15 continue your cross examination. I

El C RO S S -E X AM I NA T I O N (Continued)

' BY MS. BUSH:' 24
/''T
x,,,) ' Q Mr. Lehr, if I can direct your attention to the

,

-

,

- . , ~ . . , , . . . _ _ . ,.,m., . . , , , , _ _ , . - , - ...y ,- ,_,.--,,,_,.r .w..,-.,-,.- , - , , , , , , ,-
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3
is
~

1
j~ ' mm2 bottom of page 4.of your testimony.

\, 2 .A (Witness Lehr) Yes.,

3 Q Now,.you state there that the Delaware River

4 essentially could serve all of the areas that are currently

served by the Schuylkill, but for the Belmonth High Service5

,
. District, "provided it is fully available," do you not?

A Yes, I do.
7

Q Now you.further state in that sentence that that
8

assumption is based on averaEe daily demand.
9

" Is that correct?g
,

11 A That's correct.

12 -Q Would you agree that for that to occur in terms of

.f m
1 ,13 the-service of all but the Belmont High Service territory,

Q:

.

14 from the Delaware, one would have to have no major distribu-

15,
'

tion lines out for maintenance?

16

A Yes. That is what is the opinion of Mr. Aptowicz
17

in his letter to us, the. caveats with regard to the Baxter: .

18

plant serving various of the City normally served by.the '

,

'Belmont and Queen Lane plants.g,
,

21 Q Do you agree with that caveat? I

!
'

22 A- Yes.
i

fU. Q' Would you agree'that the valves -- certain valves
r .

A(''N
~

would have to be changed in order to redirect flows?
' ')

.

i's -

is my understanding.
>

A That t

- I
J

-r-. -- c,, , , - , :g - , , - - , , , , -,------,.n - . . . , , ,---e --,wa.. ,a _,-~,-----,,,u_,-~.,,.-em, ,--m,,-r---wa,r- -r,.. _ .
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1 i

mm3 Q And do you agree that all valves must be operational j,_

( b 2
'# or be made operational in order for that plan to work?

3
A I don't know whether all valves would have to be

4 '

made operational in order for that to work.

5 Q Do you know whether currently all valves that are,

'

6 necessary for that operation are in good repair? Do you

7 know?

A No, I donot.
8

g Q Would you agree with the statement made by
!

f10 Mr. Optowicz that the Baxter facility must be fully in

-
.

11 service for this plan to work?

12 ,

A I guess that would depend on the demand of the '

.

(~T -13 .

> system, and how much of the City you are serving with the.(jx
14

Baxter plant.
15 *

Q As to whether all of the Baxter plant would have to
16

1

be operational?

*

A Yes. As I understand, at this time there is some
18

!

19 excess capacity at the Baxter-plant.

20 Q- Would you agree that -- is your statement then

<

21 that there may be some excess capacity to imply that there

H could be some significant equipment out for maintenance at

23 the Baxter plant, and those areas could be served by the

Delaware.
- 24

. O)
.

( A- That's not a proper characterization. The excess

capacity in the Baxter plant refers to the demand placed on

.

. . ~ , - _ . . . _ . _ _ .. _ _ _ _ _ _ _ _ . _ _ - _ ,- _ , - - . _ . ~ . . - . . - - - . _ _ - . . - , , - .
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cs4' 1- it-by its normal service area. The statement that some you--

7- y .

( ,) 2 say significant portions of the plant.

3 Q Equipment?

A- Significant pieces of equipment, excuse me. I can't
4

answer. I don't know.
5

-Q Are you stating that you don't know whether
6

Mr. Aptowicz' statement that no significant equipment out

f r maintenance as a caveatto the emergency plan, is correct?
8

g Or, are you saying you don't know, you don't have

10 an opinion o f whether that is correct or not?

11 MR. WETTERHAHN: Objection. The witness has merely

stated he relied on the representation of City official.
12

JUDGE BRENNER: Let's find out in direct answer to

this. question if that is the case. Because in some cases
g4

15 he said that is his understanding; in answer to some other

16 questions he said that is what the letter says. So, it is

17 not'always clear what his understanding is based on. And

18' a cross examiner is allowed to pin it dcun if it may be

Hp| important to the City later.

Mr. Lehr, do you recall the question?
20

WITNESS LEHR: No, would you restate it?

BY MS. BUSH:
22

Q Are,you stating that you disagree with Mr. Aptowicz'
23

statement that the emergency plan would work if no
24 -

- (O
,

_/ significant equipment is out for maintenance at the Baxter

L._
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i

1 |--pa5 plant?
;

.I /.

,

;
2x_f

A (Witness Lehr) No, I do not disagree with !
.

3

Mr. Aptowicz' statement. My earlier statements were that
4 .

since receiving his letter, and our visit to,the
5

'

Baxter

plant, we learned of some excess capacity there with respect-

'7 t its demand,.and so there could possibly be some leeway
,

8 there with regard to the capacity of that plant versus the

9 demand that might be placed on it, trying to serve areas
;

10 normally served by Belmont and/or Queen Lane.

11 ., ' , Q Does that last statement about excess capacity -- ;

12 e

are you by making that statement also drawing the conclusion j.ym

1( )
'

that it would not be necessary for all of the significant ;,

14 equipment to be online for the plan to work?

[
15 A No, I am not making that conclusion.

-

i

IO A (Witness Fliegel) I would-like to clarify a point

17 ' here. The discussion.and this paragraph is based upon the i

18 assumption that water would be consumed at normal rates.

g,. Quite obviously,if'there was a shortfall, we,

assume that it would be made up not by denying people the. '

.

t

21 use of drinking water, but by-denying other uses of water.

22 Q If I could just stay on this track for a minute,
t

M Mr. Lehr, do you. agree with the statement that for all of

24
''N the. area to be served but the 7 percent of the City's

u.)
25

consumption, in order for that plan to work, you would need i

'
;.

-~, . - - . .- , . , - . . - . - - . - - - , - . ~ . , - , , - . . . - , , , , . . . , - - , ,~ -,-
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1 .

mm6 to have no significant equipment out for maintenance at the,v
/ \
\ ''

.g,j 2
Baxter plant?

3

A (Witness Lehr) The 7 percent of the City is not
1

4

i in'my testimony. ,

5'

Q Yes, I understand that.
6

7 -A I don't disagree with the statement made by

,

8 Mr. Aptowicz that significant equipment would have to be --

9 all significant equipment would have to be in place. !

!

O
Q Would you agree th,; the line that runs across

11 the Schuylkill River from the East Park pumping station '

12 -into'the High Service territory would have to be in service !

. 13 for -- into the West part of the City to be operational for !

.(,

this plan'to work? -

g

A The line from the East Park reservoir does'not
16 j

serve the Belmont High Service District.
16 ,

Q It serves the area currently served by the '

+.- '

'

17 .

Schuylkill, that is not the High Service Territory, does ,

18 i
..t not?i

,

I8 A The portion of the Belmont facility that services
i

20 that, yes.

21 JUDGE BRENNER: Ms. Bush, I am confused. You

Probably know more about the water system than I do, but
22 -

n when you say High Service Territory, did you mean Belmont?

,

24 I believe there is also Roxboro, for example.~g.

( - 26 MS. BUSH: Yes, I shouldn't have said either one.
i

,

!

.

6

+E.-., - .._c,- , , . . . _ , - , . . . ..,y, , _ , , ,,,,-,,..w., . . , , _.,-,.,7 . , , - . , ..% , . , . . _ ,
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1

,_ q m m 7 I meant the part that is currently served by the Schuylkill,

s) 2
that is not either of the High Service Territories.

3

JUDGE BRENNER: I'm sorry, could you turn the mike
4

towards-you and say again what you just said?

5
MS. BUSH: I misspoke. I meant to say the part of

6' the City that is served by the Schuylkill that is neither

7 of the High Service Territories.

8 MR. V0GLER: Mr. Chairman, perhaps the witness

wants to change his answer on the basis of what you now9

understand, or are you s. tis'.ied with what you previously

said?
11

WITNESS LEHR: I would like to clarify.
12

There are two plants that serve areas from the

['' ' 13
g Schuylkill. River as a raw source. There is the Belmont
-

-
I4

Plant and the Queen Lane Plant. And' the Queen Lane Plant
15 also serves -- provides service to areas east o f -- as my

16 testimony indicates -- east of Broad Street and west of
,

'17 the Schuylkill River.:And they do that from other filtered

water-basins, not necessarily East Park.
18

Q- Are you familiar with tne line that goes over the

Schuylkill river that distributes water?
20

MR. WETTERHAHN: Objection. I know it is a fine

lin between the contention we have before us and emergency
22

23 Planning, but"we are getting into specific lines.

24 The witnesses.have already admitted that equipment
. - , ,

i
. 25 - would have'to be in place. If he is trying to determine

|

.;

,

.
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1
mm8 - what specific equipment, I think we are beyond the scope of,

/ \-'('''j' 2'
~

the contention.
'

3.
MR. V0GLER: Staff joins in that insofar as it

4

relates to. emergency planning.
5-

JUDGE BRENNER: We are going to overrule the
6

7 objection because it might help give us a context on the

8 - value of'the witness' testimony in terms of measures that

9 might be taken which, after all, was testimony put in here

-10 by the Applicant and the Staff.

11
Now I think it is fair to say that the witnesses

12
have walked away from it to a lesser or greater extent

('')j ' 13- under cross examination, or at least attempted to clarify
Q.

14 - the context in which it was used. But I am not sure the

15 Staff context has been clarified the same as the Applicants'

-- Context.

In fact .to the contrary. THere is some testimony

by the Staff that -- it is.also depending on certain
18

measures being taken. Some of what you are saying we will

consider applying in findings.and in our decision as to the
20

extent of the lev'el of detail necessary.

- M- But for now, we will allow the cross examiner to

23 - Proceed, as I-said, to assist us in judging the knowledge
'

! f the witnesses, and thereby the bases for the conclusions
24

~%

' \ -) given.4 ,

3
| >

r

,- , ,, v- v---,, w , . ~ - . , . ,-,n, , - . . , - - - - , , - . - - - . .;--,-.- . - . . .- - . - , . . . . . . , .
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1
. mm9 BY MS. BUSH:

-~,

[ ~

(-) 2
Q Mr. Lehr, if you will turn to page 10 --

3 JUDGE BRENNER: Do you want to ask him the question

4- that was objected to?

MS. BUSH: I am. I am going to set more background.5

BY MS. BUSH:
6

Q. If you would turn to page 10 of the booklet which

is LApplicant Exhibit 166 --
8

A (Witness Lehr) Yes.

9
Q Are you familiar with the line that runs across th e

.

10 Schuylkill River from the East Park pumping station that

11 connects the Delaware fed system with the area on the

12 west sidelof the Schuylkill River?

! /~'} . 13 A 'I'm not aware that there is a line from the
'J',

- 14 Delaware fed side -- is that what you said?

15 -*

Q Well, from the east side of the river, of the

16

Schuylkill River.
17

A' I.know a-line exists. I am.not familiar with it.
18

I haven't examined it.
19

Q But you know that there is a line'that connects.g

the east side f-the Schuylkill with the west side of the

Schuylkill distribution-system?
22-

A I'm aware that there is a line from the Belmont
- 23

2 treatment plant to the East Park Reservoir, yes.

. 24 ~

r^i . Q Are you aware that there is a line that connects
i !
-''' EL all of the City's distribution system on the east side of

.

--- . - , - . - , - . - , . . - - .,,.e--- -, .w-m
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1-
, -9a10 the Schuylkill-with all of the distribution system on the

~ || \
' \~f' 2 west side of the Schuylkill?

.3 A I'm aware that that line exists from the reservoir,
'- ;

4- which is a point of distribution to the system from.the
*

Belm nt Plant.5
r

fQ The Belmont Plant is on the west side of the river?
6

; i

.'7- A .Yes.

Q. Y are saying there is a line from the Belmont
8:

E Plant which is on the-west side of the river over to the
9 -

* i
r t

east side of the river? !
10 ;

- ,

A Yes. [
' ll '

,

t

9 W uld you agree that for the plan to supply the
12 -

west side of the river with.the Delaware water, that line.
.

~31 '
t

= %- - would have to be operational? |
: 14 i+.

.line or some other line would have to be'a
-

#

. .

A That
15 - |

'

r

- _.m e a n s of getting water across the river.

+
'

17 -Q -When'you say some other line, you mean.some other
;4

line w uld.have to be built?
18 -

j
!

| _gg A A line could be built, or there may be an existing

line. I do not know.
I~ 20-

,

?

end Til- !
-21 r

Sim fis.
22

.

t

f23

- ' 24|?f'~ ;

t ;.

4 .

-- 26

!

i

-~. _ - . . , _ . _ . . .. , - . . . _ . . - - . . _ . . . _ _ _ , . . . . - _ _ . , _ . . - , . - - - . _ . - . . . . . , , _ _ . - , , .



F

12rgl

12,204

1 Q You do not know. Now to your knowledge, has there

' ,; 2 ever heen an occasion or a test where it was tried -- a system
3 where you had all of the water except for the caveats that we

4 have discussed provided from the Delaware River water?
il

5 1 A Did you say a test of the system for the --
!
'

6 Q Any occasion for test purposes or other purposes,
i

7 are you aware of any occasion when that has actually been
6 P done?

b

|
9 A Conversations with City water department people

10 in the flow control center who we visited indicated that such
d

11 a test would be desirable. The individuals we talked to who

12 have been working for the City for only a short time, a

} | matter of a couple of years, had not tried such a test or had13
(

|~>
M

f been complete such a test in that time period.
N

15 j O In terms of the ef fectiveness of the decontamina-
|I

MI tion -- let me withdraw tha t.
bi

II N Tn terms of the effectiveness of the current
o

NI Y treatment processes for decontamination, I wanted to ask you
1

19 a few questions from your testimony.

Side *E. Page 5 of your testimony, answer 9, does it affect

21TJ the decontamination level -- do your assumptions or your
22 results here in terms of the amount of decontamination that
23

can occur with current treatment processes, are those numbers

24, ' ' affected by the point in the treatment process where a line

N' 3
is entered into the system?

*
.

n

-
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1 A In question or answer 9, I don't give any numbers

. 2 for removal. I don' t know which ones you mean.

3 Q Okay, don't focus on question or answer 9 then,

4 I just in terms of the numbers that have been presented by the
5 Staf f in terms of the level of decontamination that results

6 from the current treatment processes, are those conclusions

7 a function of any particular assumption as to when lime was
i

8 | put into the trehtment process?

9 A The system is operated in a manner in which I have

10 described here. That information was taken from the informa-

11 tion provided by the City.

12 | The other information that I had indicated, removal

[ j of various radionuclides elsewhere in the testimony, when I13

J

I4 referred to the same k'inds of unit processes that are referred
15 I to here, they are similar, so I think the answer to your

16 question is no.
;

I
17 0 D it' you make any particular assumption as to

f
18 ' whether lime was inserted into the water at the beginning of

I9 the treatment process or at the end of the treatment process?

20 A The assumptions or the comparisons were based on

21 my understanding on how the chemicals were added in the

22 Philadelphia plants as described in the City's brochure.,

23
Q It was your understanding that the lime was

24,' inserted at the front end of the L eatment process? Or does^'

,

'% ,#

25 it make a difference in terms of the decontamination levels?
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i
:

f.
1 A' For the coagulation sedimentation, the lime is

s

2s_ . added at what'you would call I guess the head end of the
.

't

3- system, the treatment scheme, and that is similar to studies, !
!

4 ' lab studies and operational studies, operational experience f
r

5 -that.I cited elsewhere. i

;

6 C Now in terms of rechlorination, does the process
:

.7 of.rechlorination affect the level of decontamination?
!

8- A Not to my knowledge.

~' 9
i Q Is it correct that the level of decontamination
| [-

10 | that results from the treatment process is a function of the !
d -

11
'

- combination of. radionuclides in the water?
.

12 IA Well, I think I -make that statement in my testimony,;
L t
U

(f- 13
Q -In' making your conclusions as to the' level of i

I4 decontamination 'that could occur here, have you made particular
10 assumptions as to the combinations of radionuclides that would I

.

i
16 jj!be.in the' water?'- '

h
17 N A Which assumption, .or which conclusions of mine are .

U '

I8
. you referring to? j

'

_ 19 O
'Well, you have an actual figure of 44 percent

# removal for strontium, ~ is that correct, Strontium-99?-
,

t
21 A Pardon me? !

U -Q' You have an actual figure for Strontium-90 of
)

23
44 percent removal on: the historic data, is that correct? !

,

24
*

Lfr x A Yes.
e i ;

,', / PN/ 25
'

In my answer, A-ll, - on page 7.
|

k

L'
_ - , _ ~ __- , , , , _ . _ _ _ _ _ . . - _ . _ . . _ . _ . . - - . . , , . - _ . - . . - . . . . . ._-
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&

1 .g You state on page'10, answer 16, that you don't
. >Aa

~

is that correct:V 2 . expect to have a 90 percent degree of removal,

3 forEtheTPhiladelphia drinking water?

k A Yes. I characterized it that the combination of

5 . drinking water treatment processes currently employed by the
6c ~

City of. Philadelphia will likely not result in a high degree,

7 that is over 90 percent, of removal of the radionuclides of

8-
strontium and cesium from the intake water, based on my review

8 of the laborabory municipal plant study results cited above.

10 0 Are you making any conclusion :in here- as to -- or

11 presenting any conclusions depending on a certain level of

12 fdecontamination?'

13
7 A Well, I think the next- ques tion and answer speak

to.that. In fact, the next two. I.was talking in' terms of
~

-15
meeting the EPA maximum contaminant' level of 8 pico-curies-

16-
|per liter.

_|-;

f
- I7

Q Do you have an opinion as to what level of

18
decontamination -- what level or what range of decontamination

t

18
could occur for the City of Philadelphia's water system?

0
A For what radionuclide?'

21<

Q For strontium, cesium and iodine?

22
A I did not address iodine in my testimony and I

23
.think as we have indicated earlier, that iodine was not

24
: considered in our testimony based in its relatively short

. '' 25
F half life and the attention to the long-range effects in the

:
i-

l .,

il -_ _ .
_
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. Staff's testimony.
_-

E's ): 2 Q For S trontium-90, are you concluding that there is

3 a 44~ percent removal or are you not offering any opinion or

4 can you tell us what your opinion is?

5 A I wouldn't offer 44-percent. I offer 44 percent

6- -es a -- just what it was. It was a historic number.

7 Philadelphia was part of a sampling program and

8 -that information was available. As you can see in the testi-

9 many, that was a blended tap water anyway, so to propose that

10' - specific number for this point in time for that particular

11 ~
"

plant would not be appropriate.

12 -Q What do you mean, " blended tap water?"

a
. ,t ) -13 A Well, the study _ indicated if I recall that it was
|% ) -

14 -wate'r taken from two' treated sources. I don't know how iti

15 1 was blended. It was indicated that way in the study and

16 -apparently it would mean it was water mixed f rom treated,

|
17

|
water taken from the Delaware for the1Baxter plant and from1

.

18 the Belmont or Queen Lane plant.

18 Q Tha you mean-by that the initial levels 1of
.

20 - contamination would have varied? What is the significance

.21 of having two sources?

22 : A I am merely indicating that that particular

23 " figure was not attributed either to the Baxter plant or to-

24 'the Queen Lane plant or to the Belmont plant.~~

25 0 .I.see.
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>

|1 A 'There~is other information that I give in mym.f ;
4 L

h-, : 2 't~cstimony with regard to strontium removal percentages using

3' alum as a coagulant and some of the numbers are given in my

4 answer A-11. There is other information provided in answer

-5 . A-13 and also information provided in answer A-14 and A-15.

6
. I think what the studies have indicated is that

7 it is difficult,-very difficult, to predict precisely what

8 a removal percentage would be for a given radionuclide or

9 mixture of radionuclides by water treatment processes and much

10 depends on the characteristics not only of the radionuclides-

:11 -themselven or the' mixture but also on other characteristics

' 12 - of the water, incoming water.

;(&;J -. 10 ; Isf it:your testimony that you do not have an- 13
.

' I4 opinion as to the range of decontamination we could expect

~ 15 't for Philadelphia?

16 A No' I-believe, as'I stated here in question A-16,.

17 ; excuse me -- answer A-16, that the removal ~ is not going to
~

.

I8 be high and it' is- not going to approach 90 percent. I think

I8' the experience has indicated for the types of treatment

. - 20 processes that Philadelphia'has, you just don't experience
'

21 that kind of removal percentage.

22
- -Q Do you think it would approach 50 percent?

23 .A It is my feeling that it could be in that range,

24
( yes.

(_'

'Again, I want to emphasize that the particular

;

*; .
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1 -characteristics of the water and the radionuclide under
_y

d ,j . .2 consideration would have an awful lot to do with the exact
3 percentage of removal that you would experience.

4' O Could the level of decontamination be lower than
5-' 50 percent in your opinion?

6 A It could be lower, it could be higher.

7 0
.

.Could it be lower than 44 percent?

- 8 A It could be lower, it could be higher.

9 'O Could it be lower than 30 percent?

10 A Some of the studies that I have referenced in my

11 testimony indicate removal ranges with lower limits, below

12 .30 percent..

13 Q So that is a possibility here?

'14 A Yes.

- 15 - JUDGE BRENNER: I want to make sure I have still

16 got the thread. I am sure it was in your earlier question,

17 : but'I~ missed it.'

-

-

.t;

18.: q 'These questions and answers are under the assumption
. , .

~ 19 of taking the additional alternative treatment methods, such

M - as.those discussed-onipage 13-of Mr. Lehr's testimony? Or

21 only the1 methods currently available in the plants in the

22-

water . trea tment . plants ?

23 BY MS. BUSH:

- 24
_- Q . What were you answering for?

-\ J-

.25- A (Witness Lehr) I understand our conversation to

.
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1

be based on the types of unit operations currently employed f
2 iby the city.

!
i3
i

JUDGE DRENNER: Is that what you meant? |

'| |
4 i '

{ MS. B USII: Yes. ,

,
,

5
,

, JUDGE BRENNER: All right. 1,
.i

I

6 ;
End 12.
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1 JUDG5 BRENNER: As long as I interrupted you, on

2
_ the same line on page 13, answer 21, Mr. Lehr, you say

3 alternative treatment methods such as lime-soda softeniag

4 could be employed to " improve" -- that is your word -- the
1

5 removal of Strontium-90 activity from the influent water.

6 Can you tell us a little bit more about what you

7 | had in mind by " improve" on a more quantitative basis?

8 WITNESS LEllR: Yes, I can. Studies of lime-soda
l

9 ! softening processes for the removal of Strontium-90 have

10 indicated removal percentages as high as 96 percent on a
,

11 single pass. And as we heard earlier in.the Applicant's

12 d. testimony, tha t is an of ten-used and well-understood treatment
b

13 process and I agree with that.;-
4

_/
q

I4 l JUDGE SRENNER: Is that as high as 96 percent, just
i

15 based on one experimental or historical datapoint or is it
I!

16 ii typically very high in that range?
4

I WITNESS LE!IR: The studies that I was referring
a

I9 to cited several instances, or several different treatments,

I9
I mean al.1 being lime-soda softening, but in numbers typically

20
that were given -- excuse me, ranges, ranges that were given

21
for one 67 and 73 percent, for another 89 and 91 percent,

22
for another 79 to 86 percent and the other one, up to 96

End 13.3 percent rcmovals.2

24-s

(
'''

25
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1

JUDGE BRENNER: I ar sorry for the interruption,3s

( 't
'

'' but you were'on the subject. Go ahead.

3-
BY MS. BUSH:

4-
Q Are those treatment processes for strontium

5
isolated, or is it strontium mixed with other contaminants?

6
A '(Witness Lehr) I believe these were'~for

7
strontium alone.

8
Q What would be the effect on the percentage removal

9 I
of having other radionucides in the water, do you know?

10
A I don't know. I am not aware of the presence

11

of other radionuclides that would necessarily degrade that

12 - .

kind of performance.

: /''') 13

(_). -Q. You mean as the result of an accident at Limerick?
.

'14
A No. I am saying if'other radionuclides were

15
also present. I have seen nothing that would indicate that

16 -
!'it would interfere or. lower the removal pe'rcentage for

17
strontium 90.

18

0 In your earlier testimony where you indicated the
19

level of removal was affected by the combination of radio-

20
nuclides, is that statement not applicable to strontium 90,

.21
or how are those two statements- consistent?

' 22
A I believe that statement was made, or this was

23
the-observation of some of the researchers. I was what was

24-s

. }- intended there was that the level of removal, percentaga
25--

removal depends on the radionuclide present. If you have

-

_
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1 a mixture"that is high in strontium or say in cesium, one

73
(_ 2 particular treatment process may be more effective than others

3 in' reducing its concentration, or reducing the activity

4 in the effluent.

5. Q: On page 11, at the top of page 11 you talk about

6 there is only a need for a high level of removal of strontium

7 and not cesium.

8 A This is in Answer 17?

9 Q Yes, Answer 17.

~ 10 A Yes.

11 Q Why do you state for cesium? Is that because

12 of the time period of interdiction of the water?

/ ) 13 A No. The next question and answer go on to explain
;\ /

.14 that.somewhat, and in there I say that the basis for my

15 Jconclusion or the staff's conclusion that only strontium

16 90 would contribute significantly to population dose.
,

17- Q- Imd that is for. the reasons that you discussed

18 earlier in terms of the long-term contribution of strontium

19 results in cesium only contributing 10 percent?

N A I believe that was not in my gestimony.

21 A (Witness Fliegel) That is correct. That was
~

M basedtupon results from the study at Indian Point that the

du - contribution to dose was overwhelmingly from the stront m

24
fs 90. So we did our analysis primarily on strontium 90.

Q' M A (Witness Wescott) We also looked at strontium

*
..
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1 90 in this basin, too, and cesium and compared them and

__ , - .

, (_,! 2 arrived at the same conclusion that cesium would only be

3 a small percentage of the dose.

4 Q Is that a function of the fact that the strontium

5 is a longer contaminant, a longer period of time contamination ?

6- A (Witness Fliegel) The half lives are close for

7 both the strontium and the cesium. The difference is that

'8 ' cesium is much more readily-bound up in the soil and winds

9 .up not in solution in the river.

10 A (Witness Wescott) Also the dose conversion

11 factor is much lower than cesium. So when they put the two

12 of them together, cesium becomes a much lower total contri-

[). 13' butor to dose.
V

14 Q In Answer 18 you talk about the percentage. removal

15 to get down to c ertain levels of contamination. Is there

16 any strontium already existing in the water, and did you

- 17 take that'into account if it was?

18 A (Witness Lehr) Who are you asking?

I8 Q Well, whoever it would be appropriate. I guess

N' it is.in your testimony, but whoever is qualified to answer.

21 A (Witness Wescott) Are you talking about background

22 ~ strontium that may still be in existence in the watersheds

'23 from the atmospheric tests back in the 50's and 60's?

24Le'v Q Yes.

25 A Okay. That was receding down to approximately
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-

one pico curie per liter or lower when we stopped lookingl'

(_) 2 at it. So'I would assume that you probably wouldn't even :

.,

3 have.a pico curie per liter of background strontium 90 in

4 the' drinking water prior to an accident.

5- Q When did you stop looking at it?

6 A Oh, I think in the -- let me check.
'

7 (Pause.) j,

'8 In 1967 it had gone down to less than one pico
'

9 curie per liter in the various rivers, the Schuylkill and !
,

10 the Delaware Rivers.

~11 A (Witness Fliegel) And to clarify a point, we

'

12 weren't looking at it. That is cited in the literature.

23, -- !
13

~(J -Q Have you-considered in your analysis the;

~
i-

14 sedimentation contamination and how that might affect the

15 environment in terms of the sedimentation basins?
,

16 ' A (Witness Lehr) Which sedimentation basins
i

17 -|, are you referring to?
!!

IO Q At the three treatment facilities.

I8 A You mean the presedimentation basins?
-

20 0 Well,-I am really not referring to any particular

21 one, whichever one or both of them if:the radionuclides

22 would be coagulated out and precipitate down into either
,

23 or any of the sedimentation basins.

24"N g -My-testimony did not address those from that<

i Ns- " or any doses from that.

. ~. - . . - _ - _ . _ _ - - - _ - _ . -.- -. _ - . - _ . . _ . - - _-. -
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1 A (Witness Wescott) I made an inquiry as to that |

/ ~T L

(,) _

.2 when we were at the treatment plants, and I was told that-

3
7

normally at Baxter that most of the sediment is flushed
,

'
4 out of the basins into the treatment plant, the sewerage

5 treatment. plant. However, this does not have to be done.
F

6 It can be.taken out and trucked away. It would depend on

7- how contaminated it is and the procelure for handling it

8 would be dependent on that and how to keep doses to workers !

9 and such at a minimum. But it does not have to be flushed

- 10 'down and taken care of at'the treatment plant, the sewerage
4

11 treatment plant. There are alternatives that it.can be taken

' 12 out of the basins directly if need be.

[''; . 13- Q Now-again on the bottom of page 12 you talk about '

-A/-
14 the use of the Baxter plant to provide water for the needs

15
,

for the city. Would you agree that there could be other

16 ' kind of. industrial spills on the Delaware that could render

17
| the Delaware water unusable for periods of time?
r

18 A' (Witness Lehr) I think something as you are

19 proposing could happen. I don't have any information on it.

M - Q Now in terms of serving the higher areas, the

21 Belmont and Roxborough area, I take it that you have not

'
22 - studied in detail the feasibility or the method of supplying

23 that area _with trucks, for example?

24 A As I say at the end of my testimony, we haven't-~ ,

f

C' M gone into detail on supplying the Belmont High Service

. ._ _ _ . - - _ . . . . _ - , _ . - _ , _ _ . - . _ . - ._. _ _ - - ~ , . . _ , . . _ _
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1- District with water by means other than the present distri-
/~N,

. 1(,,) 2 bution system.

- 3 Q And if trucks were able to supply the usage for

-4 the drinking water, would I be correct that that would not

5 take~ care of the needs associated with fires?
,

!

6 A Excuse me. I was writing something down. Would

7 you repeat that, please? !

8 'Q Am I correct that the utilization of tank trucks j

9 to supply water for drinking needs would not address the proble m
.

10 of water needs associated with fires? .

,

11 A The water supplied by tank truck would be for

12 potable purposes and would not be for_ fighting fires.,

! 13
~x g .Would you agree that there would be some need

I4 to address the fire question?

15- A I would think the city would want to make sure

16 that it had water to fight fires within its boundaries.

17
Q Would you agree that another need that should be

18 met for'the high service territory would be water associated '

18 with summer cooling needs and winter heating needs, particularly

# for hospitals and nursing' homes?

, 21- A While that seems reasonable, that is a decision

22 .i to be made by the city _either in consideration consolidation "

.23 of facilities or other economic measures or alternatives.

24Eg-q Q Would you agree that for there to be reliance
\a

'
'

on other sources outside of the city sources, the Delaware

' '
. _ . _ . . . _ _ _ . _ _ _ .



-.

12,219

Sim 14-7-
1 Baxter plant, that one would have to obtain a commitment

7-
(,) 2 from the neighboring utilities to supply that?

3 A If you were going to go-to another supply, some

.4 means to secure that supply would have to be secured. I

5 don't know whether you would do it by court order or what.

6. You talk about permission and I don't know.

7 A (Witness Fliegel) Let me add something to that.

8 -You can certainly fight fires with water with some strontium

9 90 in it. So if the city deemed it important to have the

10 i ability to fight fires, they can leave contaminated water
i

11 in the lines and be available at the fire hydrants and still

12 truck in drinking water.

y,m 13 . g- That then would result in the contamination of
% )(

14 the Schuylkill distribution system and treatment system

15 associated with the Schuylkill, the Belmont and Queen Lane,

16 would that be correct, the contamination associated with the

17 .Oueen Lane and Belmont?

I8 A (Witness Wescott) I think what we are trying

I9 to say is that this is a decision that the City would make

8 based on the level of contamination. It is conceivable that

21 the City may not want to put water through their lines and

22 may have a fire fighting problem, and it is conceivable that

23 they would leave water in their lines. That would be a

24
f-,,g decision that I think would be made at the time of the

25''
accident, and I think you have got to put everything in

*
..

._
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1 perspective abcut the things we have said before, that you !

. in .
k j- 2 are not going to get reservoirs contaminated at the same time

,

3- you get a heavy contamination in the river. I think when

t
4 you start looking at this, the scenario where you envision - t

;-

. 5 that you don't have drinking water and you don't have fire ,

6 fighting water and you don't have anything, we just don't

7 feel is a likely occurrence. i

,

8 However, some parts of that like not having

9- drinking water is possible. That is I think the bottom line '

i
10 that we are making from the various studies and conclusions

11 that we have drawn.
i

12 -Q When you say it would not be likely that you !
,

-(~}- would not have drinking water and not have fire water, is13
'

w- -

14 that what you just said?
'

i'
<

15 A That is correct. I am saying that it is<not '

16' likely that everything would be so contaminated that you are
,

17 not going.to have any water to fight fires:and you are not

18 .goin~g to have any water to drink. 60,

j
'

.

19 Now certainly you don't have to drink from the)
D

20 faucets. I think the point that is being made'is you cane / 0
, d '

s

'
21 truck in drinking water.

22 0 Under 'that scenayio what did you have in mind
'M'

that there would be fire wate Are you talking about

24:p. contaminated fire water?
'

\ ')'

3 A. We did not make any type of study as to how

4 e
.

a

\

. _. .-..I ,-. -.--__._-..w: _ _ . _ - . . -- -.
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1 -contaminated the water would have to be before the city

^ 7 x.. , ,

UiJ ,' decided they didn't even want it.in their fire hydrants. I |2
,

,
,

.

.a -

. / ? 3 'think that was beyond the scope af the contention..

4- I think the point we are trying to make is just,

N

5 because the water may be too contaminated to drink does

'6
' n}ean that it is unsuitable for fire fighting purposes.,, not

i

1
*

> ;
< ,

3 Q I see. You are saying there could be levels,

8 of contamination under some scenarios, that it would not

'

9 be to contaminate'd that it could be used for fire but would ,

I

| [A
to .not be used for drinking? '

\
'

' ll A That<is correct.
,

: i

12 : O In terms of this alternative of having water- j .1
r :

.l.
y

'

,
, y

'

13 sources from neighboring utilities,.aside from the. question
y_/ , - . > 3 i,

g . j - ].,) 14 a of securing that water, as we have previously discussed,
' "

,' ,:

-/ .
:q/ ,

,

,t c

'[ 15
- would-there not also be an issue of the availability of# , .,

3,+ ;, Q ; | _~ s
,

,
,

^ 16 -gi. .-uncontaminated water from those sources?'

+

;9 y
.i

-.

17 A (Witness Lehr) My testimony;was that you can
t

|
.

[ no?'

18 rmally consider various alternatives when your primary i

' ' 'f.t

19 source is threatened.with! contamination or interruption, and |
\

, >

20 one of those was I made the point of delivery of safe water.
.ft .

It doesn ' t/ do you ' much good' to go to an alternative if it
(!

'

''

21
<,

r : ',

k, .. . 22 is co~ntaminated(also. 7 ;'- .t' t . ,. - -

; s
, ., ,

-Q : So we would hEve to determine if any of our,o 23
k

[' A 24 utilities that are nearby would have contaminated water or

25 not?
g g

m e
$

- - - . . . ._,_.-- ,. . . . . , - , . . - . . _ . .
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Sim 14-10 A I think before securing any source of water for
g

,m-

drinking water purposes, the City would have to assure i( ) 2
v

3-
itself that what it was getting met whatever standards the

City felt was appropropriate. ;4

A '(Witness Fliegel) I think it is also obvious5

that were there to be an accident of the magnitude that is6-

envisioned here, that all of the aeas around the plant would
7

be measuring radioactivity in their water so people would8

know what the radioactivity would be in the various water
9

supplies was.
10 -

Q Is it likely that all the utilities from this
11

12 area would be getting water from the same watersheds, the

S'chuylkill or the_ Delaware?/'N 13

MR. WETTERHAHN: 1.think I am going to objectg4

on the basis of. relevance to this contention. We have gone15

p3 beyond the needs of the_ City of Philadelphia and I am not

i

17 sure what point is being_made. I don'u have the cross-

'

pg examination plan.4

19 JUDGE BRENNER: Well, the point I think stems c

m from the phrase in the last paragraph on page 13 of
.

21 Mr. Lehr's testimony that was just recently alluded to
F

22 again by Mr. Lehr'that one of the alternatives that he says

23 .can normally be considered is construction of temporary

- 24 or permanent pipelines from the points of use to safe and
[]
\/- s- : adequate supply, and I think the cross-examination is

-4.
,

~

l
,

~ .,n.- -n..,. ,. - . , , - - - - . - . - - - -- ..e- , - , , - ~
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.

stemming along those lines.

\ ,/ 2 .So I will overrule the objection.

3' I was going to interrupt, too. I am going

4 to caution the people at the tables, and I won't single

5 the person out that stimulated my last remark, and it has

6 happened several times during the day, you had better reframe

7 from nodding yes, no or maybe at the witnesses when they

8 are considering a question. Once in a while-it is natural,

8 but=it was too strong most'recently. Maybe the-witnesses-

10 are ignoring you anyway, but nevertheless cut it out.

I' Go' ahead, Mr. Bush.

'12' WITNESS LEHR: Would you repeat the question,

/'"N 13.() please.

"
BY MS. BUSH:

15
0 Is"it. correct that the neighboring-utilities

16 .

to the Philadelphia Water Department wouldr that are. closest

17
:be getting= water from the same watersheds, the Schuylkill

18 - z and Delaware?

I8
A (Witness Lehr) Not necessarily. It is my

20'
understanding,z ~for instance, that the nearby municipalities

- in New Jersey rely on groundwater for their drinking water
,

*2'
supply. So there may be a chance for water to be available

23
there and it may not be contaminated at all,from an accident

C -

at Limerick.
.N ,)pI-

- 25
'

Q Is that across the Delaware River in New Jersey?
,

,

.

_
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-1 A Yes.

,.

(,,) 2 Q So that would involve a pipeline across the

3- Delaware River?
i

4 A Sone form of conveyance. It could be trucked

5 across. *

6 Q Would you agree that we would also have to
.

7 detgermine the availability of underground water for these

8 areas in the city as well as any needs of the other utility

9 in New Jersey that you know about would have?
,

ICf A I don't why the City would have to determine

~ 11 - the availability. I think that would be the responsibility

12 of the municipality or corporate identity or whoever that

T(~} 13 owned the sater or the rights thereto.
's,)

14 Q Do you know if that New Jersey utility is right

15 ' across the river? .

'
16 A .I don't know exactly whereLtheir wells are or

17 -their service area.
i

18 Q- So we would have to know how much of their water

19 supply is underground and how much is on the Delaware to

20 - know whether they would have that available for os, or it !

21 would have to be determined.
_p

22 A It would have to be determined.

23 ~ Q Now you talk in Answer 21, the first paragraph,

24 ~

rx .about the modifications to the treatment plants. Is . hat
'

15' I'- the same process that was discussed yesterday during the
f -

t

i-

I !
''

. _-
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I hearing?.

.

> , ,;

(, ,) 2 A What are you referring to specifically?

3 Q Throughputting the water a second time for
-

4 further treatment.

5 A You mean repeated precipitation?

6 Q Yes.

7 A To do that I think it is likely from my brief

8 visits to the Baxter and Belmont plants to accommodate that

9 that on a long-term basis that would likely involve new

10 construction either of some pipelines or installation of a

11 pump structure or something like that. Certainly on a short-

12 term basis those things could be accoa '1.ished with temporary

;[ ]\ 13 measures.
-Q.

14 Q The measure that you talk about here in Answer

15 21, the lime softening process, that is a different process

,
16 than repeat precipitation?

|
17 ! A No. As it was discusse yesterday, it was using

18 - lime-soda softening and treating the water _ repeatedly

19 to get-as much of the strontium out at the same time as
T

N you are precipitating the calcium out.

21 g go.you are talking about the same kind of

22 construction project that was discussed yesterday?
,

23'

A Well, I referred to it. As I have said here,
i

24g-s I didn't do any detailed analysis as to just what would be

L)) 25 required and whether the City wculd be inclined to do it
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;

/ h4 - (,) Q Do you have any opinion as to how long it would
.

2

3 .take to set the system up even on a temporary basis?

4 A I think on a temporary basis it could be
'

5 accomplished fairly quickly. Of course, that depends on

~6 the resources-that you want to devote to it in terms of i

!

* 7 '
money and manpower at.d so on.

>

8
Q Would it.be necessary to order a pump?

8 A Yes, I believe it would, or, excuse me, I >

10 . shouldn't say necessary to order a pump. I think a pump.
3

II

,
would have to be used to bring the water.around again or to ,

12
the head of the basin because my understanding in, talking

;

13[ p to the -- and I am re ferring here specifically I guess
'

%d t

I4
to the Baxter plant, although I think it would be true for

15
Belmont and Queen Lane as well, that there was not physical

16 way to. bring the water back to the head of the' basins as

II
the. plants were presently plumbed.>

18
Q So you would need to use pumping facilities to

19
get the water back to the beginning of the process?

,
- 2

A Yes. The weter wouldn't flow by gravity back
.

there, that is right.<

22
Q Are you talking about a two week, three week

.

23
or one week time frame or four weeks or six weeks for

24
; a temporary system?

1\_/ z
A My opinion is that it could be accomplished i

r

i

L
_ - _ _ . _ . _ _ _ _ . _ _ . _ _ . . _ _ _ _
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1 in less than a. week.
(~\ .

S,_) 2 0 This would be getting distribution lines in and
.

3 getting a pump there? !

.4 A. Well, I don't'know what you mean by distribution f
5 lines. Do'you~mean just pipelines? *

6 Q Go ahead.
t <

7. A Did you mean just water conveyance lines to bring -

t

8 the ~ water back tcr the head of the basins?
?

9 'O Yes.
i

f

10 A well, certainly.

F

11 - Q Do you think a pump could be obtained and. installed +

'12 - in a week?

[~j' '13 A I'think that you could certainly juryrig something
w ,

14 'that would~ work in that time period. It may not be just-.

4

;. '15 one-pump but it may be several smaller ones. I think it
.

16 could be done, but when.you do-that you are going to decrease I
-

17 the throughput of the plant of course. |.

i
18 .Q Do you think that kind of equipment is availableg

19 and on hand?
,

XL A I don't know. I would imagine it shouldn't be "

:
,

21 too difficult.to obtain it under the circumstances of an

22
i emergency that we are talking about here.

,
!

23 Q On the question of cutting the throughput in
,

f

24 -half, have you ---p),

\.,
'

i2 'A Excuse me, I didn't say a half. I said you

;

, - ,n.,- , . , , - . - . . - . . . . . . .n . . - . . . - , , , - - - - - . -,,--n, ,_, - , . . . . .-- -
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would be' cutting it.- Sim-.14-16 ;
.s-s

Q Do you have an opinion as to how much you would}} 2

be cutting it?-
3

A Well, it depends on what the level of contamination
4

is coming in and what level you are trying to achieve coming
5

is out.

O If-y u put the water through one more time, in7'

addition to the one time that it goes through, would you
8

not necessarily cut the throughput in half?g

10 ! A' Well, if you treated all of the water, I would

11
imagine-that you would, but there is a possibility you may

12 not. Depending on the level of contamination, like I say,

coming in and the level you desire to have leaving the plant,-(~ 13

%)T
.you may not have to treat all of the water the same. You

14 - -

15 may be able'to threat a side-stream or a portion of the
i flow and remix and achieve a limit that you find acceptable.

16

Q Are you suggesting there would be some way
17 ;

|

18 to dilute the water?

19 A. Essentially you would be cleaning a portion

of-the water to a high degree and the remainder of the water
. m

21 perhaps not as much or not at all, whatever you decide.

Then according_to the volumes that you have treated in22

n' remixing essentially the real clean water, or the clean

24 water dilutes the contaminated water.-s

)s
'~ ' u. -Q Would there be a need for any holding facility

-
. _i

L
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Sim 14-17 1 to do that, or any additional construction?
n
( ,) 2 'A Possibly. Again, it depends on the volume of.

3 water you want to be able to treat. You may be able to

4 ' accomplish the high degree of treatment in one portion of

5 the plant and_ the lower degree of treatment- in another portion

6' ~of the plant.and you may not have to construct additional

7 . basins.

|8 MS. BUSH: Your Honor, I have no additional
.

9 questions._ I have some exibits that I would like to have |

10 identified at some point that are Applicant's Exhibits
:

*

11 that we have been discussing.

12 JUDGE BRENNER: Why don't you tell us now what

;)(~j 13 they are and why. Are you talking about. marking them for
\ _ ,'

14- identification?

i
15. MS. BUSH: Well, actually they are marked for- '-

i
16 identification-and I would like to have them introduced.

- 17 JUDGE BRENNER: All right. Tell us which ones1

18 and why.

19 MS. BUSH: It is Applicant's Exhibit 166, which

M is.how water in Philadelphia is treated and' distributed,

21 Applicant Exhibit 169, which is the Bruce Aptowicz letter,

22 and Applicant's Exhibit 170, which is the Philadelphia Water

U Department Table of Pumping Treatment and Consumption Rates,

24 and'that would be all.O
Ei ~" JUDGE BRENNER: All right. Let me get the

!

,

.% - r- .,e---%-- -m - -w--- ,,y, m---- --, , , g .------.yy-,c y,-w - - - - --e- -
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-Sim 14-18 .1 position of the parties.

f x.c
(j- 2 Applicant.

3 MR. WETTERHAHN: I assume that the City is

4' requesting that they be admitted for the truth of the facts

5 contained therein in all of them?

6 JUDGE BRENNER: I assume. Otherwise, the purpose

7 is~already served by identification, correct, Ms. Bush?

8 MS. BUSH: Well, I wanted to be able to refer

9 to them in briefing.

10 JUDGE BRENNER: To the extent the witnesses have

11 relied on them as brought out in the testimony, you can

12 do that already, but only to those parts brought out in the

/~N~ 13 . testimony either written or oral.\v}
14 MS. BUSH: I will raise this again after the

i
*

15 parties have-done their recross. Could I consider your

16 question and raise it again at the end of the examination?

17 JUDGE BRENNER: Yes.

18 JUDGE BRENNER: We are talking about three

19 relatively concise documents, the longest of which is seven

1M pages.and I guess the other-two are what,.two pages each,
'

21 or.more pages than that I am told.

22 MS. BUSH: Yes, the other two are two pages

M each.

24
; 7-s JUDGE BRENNER: All right. But only 166 only

( )^^' M a portion of it has been marked for identification and you

,
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i have the list as to which portions and I will refer you back

_ ,.. y
,(-Ns) 2- to that. Even so, my seven pages was in error. It is more
,

3 than.that.
7

'
~

4 While this is not precisely relevant to your

5 last request, but in the ball-park of being relevant, let

6 me remind you of what I said yesterday, that you have had

'

7 the whole City Water Department at your disposal to put on as

8 ' witnesses if there was any material fact that either applicant

9 or staff-witnesses were using in reliance on how the water

10 system worked or in reliance on these three documents,

11 including.particularly the letter from Mr. Aptowicz and you

12 were free to put in your own testimony origianlly or else

, - ['N 13 certainly rebuttal after receiving the written testimony,
\v ).

14 and the City has chosen not to.

15 So if you have really got a material disagreement,

16 -the information was at your disposal to put on before us,

17 Certainly your cross-examination has. helped us, or I will

18 speak-for myself, has helped me understand a little bit about

19 .the way the water system works and these witnesses' reliance-

10 on it and that has been very helpful. But that is a lot

21 .different than if the City now has a litigative position

22 that they have a very material disagreement with some facts

23- put forward by these witnetses involving how the water system

24 works. You had that opportunity and we can infer from that,,~sq
i f
A' 25 ~ilence that there is no major material disagreement on thats
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Sim'14-20
subset of this contention.g

(, ~') ! Well, while I am on the subject, as I have been2v

listening here, and you don't have to answer this question3

if you can't, or you will have to answer it eventually in4

findings, but maybe you can help me out now. Because the5

6' City is an interested governmental agency and they put forth

an issue, it doesn't necessarily mean that there is a material7

disagreement as opposed to a desire to at least get at some-8-

of the facts in the issue.9

I would like to understand, if you can tell me,10

11 if it is the City's present litigative position that some

12 reasonable combination of the range of mitigative measures
.

talked about in the testimony of the witnesses we have heard,/~ S 13

| ..

whether it be -- well, it is a combination of decontamination14

15 measures and some alternate source. measures, some of that

16 alternate source being within the City's system itself, but

17 with different valving changes and so on, whether it is the

. 18 City's position that some reasonable' combination of those,

- ig- not necessarily all of them, but some reasonable combination

20 of those measures are-simply infeasible or whether it is

21 just your position that in order to rely on them that

22 proper advance pl anning is necessary.

23 MS. BUSH: Well, certainly the latter is our

24 position in any event.

t i
25 As to your first question, we certainly, as's '
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Sia 14-21 1 Mr..Abtowicz indicated in the letter, we believe that there
-

1,/''s -

() 2- is almost a certainty that the Delaware River can supply

^3 the_Schuylkill area, except for the two high service areas. !

.4 As you said, it should be tested and various things like
>

5- .that. |

6' As to the larger questions of the long-term and

7 the probabilities associated with contamination and the {

8 ability to' decontaminate to certain levels, that I can't ;

:9' tell you what our position is at this time, but we will |
;

10 be addressing that in findings. (
11 JUDGE BRENNER: I would ask you to keep it in ;

12 mind and to be very_ clear on those points in your findings,
,

(' 13 because it is possible that'you may have findings at this
\_s

14 stage that some reasonable combination of these factors,

t

15 particularly the one you pointed out, which is in

16 Mr. Aptowicz' letter, is feasible and reasonable at this

17 stage, but that is not to the prejudice-of some other

. 18 possible contention you might have, and we will deal with

19 that later this afternoon on emergency planning in terms i

20 of the necessary rigor in the City's view of advanced

21 planning.

'22 MS. BUSH: Yes.

D MR. WETTERIIAIIN: May I suggest a related question

24 that the Doard may wish to consider, and that is since,,

'' 25 the City is an interested governmental unit, that after

'
,

P

l O

4 , . ~ - r~ - ,- -+--.--,w,..-re,- .e .,s ,-, , , - , . - - , ~,,.--m,ww,-w wm,- -na,.+,~ -.-.w-,,- -we - - -- ,- ,-
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c mpleting its cross-examination whether the City is now
Sim 14-22 -I

'( able to state whether there is a contention now or whether2
%/

it is now satisfied tLat if the information as contained
3

in the testimony, if adopted by the Board, would e,atisfy
4

its informational requirements and thus that nothing further
5

n d to done except put this information in a decision?
6

JUDGE-BRENNER: I won'.ts ask that the City give
7

me answer to that now because it is a mouthful, as you
8

recognize. In fact, the answer is, at least to one smallg.

subpart that I asked about, that you cannot, and there is
10

a lot more in the testimony than just the mitigative alter-gg

native meausres.
12

Nevertheless,-let me adapt Mr. Wetterhahn's
E/ 13
-(

~

nico try at this point to the fact that he is correct as tog4

15 -
.y ur posture here. In fact, the City emphasized it at the

time we admited the contentions, that they were still at the
16

.

.information seeking stage and that has become obvious to
37

us in terms of the good faith negotiations that have
18.

occurred in various aspects, and we will talk about that agg

little more with off-site emergency planning.20

-

But you should.think about what Mr. Wetterhahn;- 21

22 just said, and if the parties think it would be helpful

23 to talk with each other during this same stage that findings

24 are being prepared, you might be able to come up with some

i
C stipulation that either in part or totally covers the25

._- - - _ . - - - _ . - - . . . . -
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,1 contention and the information needs.
,

( / 2- You will also by then have the benefit of our
s

3 action on-your somewhat related, although distinguishable

4 emergency planning issue, and that may help you also. So

5 I will leave it at that.

6 MS. BUSH: We are definitely at the point of

7 analyzing the much more extensive analytic effort by the

8 company and the staff in both areas, the water and the

9' airborne, and that is my agenda now is to look at the record~

to and I think I have indicated my framework for looking at that

11 in terms of probabilities and consequences.

12 We have talked on two occasions with the staff

(''N 13 and the applicant in trying to talk about the record and<

1, l

14 what the record says and understanding what the consequences

15 are, and that-is what I will be doing now with the water
.

16 ,as.well as the air.

'

17 JUDGE BRENNER: All right, and we have talked

18 about that before, particularly in-the context of air last

| 19 time.

;

L M MS. BUSH: Yes.

21 JUDGE BRENNER: But I think part of Mr. Wetterhahn' s

!

! 22 point is the time frame now. We already told you wht the

L O finding schedule is going to be.
'

|

[ g~g 24 MS. BUSH: Yes.

!('-)'

25 JUDGE BRENNER: The applicant is going to have

i

i

.~ - . . ._ . - . _ _ . .
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Sim 14-24 1 to-file findings two weeks from today, and then we will take
a

*rx
( i 2 a look at.the calendar and work out the others. '

q)
3 I think part of the point is you may be able

i

!

4 to limit or maybe even eliminate, but at least limit the
;

.

5 .necessary area for findings. But in order to do that you

6 are going to have to come up with some sort of stipulation
L

7 in the immediate time frame. You also have had the benefit
;

8 now-of not being stuck, so to speak, with the information .
.

9 thay have given you because you have been allowed to cross- |
,

ICF examine on the record as opposed to just informal conver-
,

11- 'sations. .So now you'have had both avenues open, and I think

|
,

;
'

12 I am paraphrasing what you have just said.

r~N 13 If you can put all that together sooner than
/ 1 'Tm/

: 14 the-proposed findings date.for the applicant and come up

15 with something, it may help you all, and the best I can
'

-

16- do-is leave it at that at this time. You are not required

[ 17 to do any of that, but it could halp your position.j

4

18 i MS. BUS!!: I am doing it for my own purposes, to'

i -

19 as quickly as possible now digest all the information that

|>

m we have gathered here.
1.

21 JUDGE BRENNER: One thing that will help you

'
22 is that we won't be in your way any more.

-

23 MS. BUSil: Right.

24 (Laughte r . )
'%/
'l\ '}

~ 25 JUDGE BRENNER: That is we won't be in session
+

[

i

-_. . . . . . -. , , . . - _ , _ - _ _ _ _ . , , _ _ _ _ _ _ . . _ _ , _ . . . . - _ _ - _ - . - _ _ , , - - _ ..
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g

A;
MS. BUSH: Right. No more new testimony.i l- 2

N ./
JUDGE BRENNER: Right.

-3

IApplicant cross-examination.
4

.How much time do you have, Mr.-Wetterhahn, can
5

y u-give us an estimate? I have got your cross plan, but
6

questions ~have been asked since the filing of your plan.
7

MR. WETTERHAHN: Yes.- Approximately a halfo g-

hour or so.g

|

JUDGE BRENNER: Okay.
10

.

XXXXXXXXXX MR. WETTERHAHN: I am going to pick up somegg

i
f the questions as a result of the cross-examination by.12

!

the Citir. of Philadelphia first and then go oack and start-r'N 13 t

N- t

my cross-plan. :y

CROSS-EXAMINATION !
15

!-

t

BY MR. WETTERHAHN: |16
t

O Mr. Lehr, I believe you answered a question ing7 , ,

!
'

'18 response' to a question of the City of Philadelphia that the

maximum water usage was about 700 mgd. Do you recall thatgg ;

i

20 response?
.-

A (Witness Lehr) Yes.21

JUDGE COLE: Excuse me. That isn't what I
~i

22

23 remembered though, sir. He said the peak use was, the peak |
;

hourly r'te was 700 million gallons a day.a24

O.1 .

x/ 25 '
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1 BY MR..WETTERHAHN:

.ry;
-( ) ~-w -

2 Q Would you clarify your answer?
,

;3 A (Witness Lehr) I understood it to mean what
4 Dr. Cole just indicated. The peak rates approach 700 million

1

5. gallons a day.

6 Q For clarification, let's turn to the letter

7~ to Mr. Robert E. Martin from Mr. Bruce Aptowicz, which is

. identified as Applicant's Reference 17, which is Applicant's-8

9 Exhibit for identification 169. Do you have that letter?

10 A Yes, I do.

11- Q If you turn to the second paragraph of that letter,

the last phrase'is " instantaneous peaks reaching 700 million12

/'"X 13 gallons per day." That is the. basis for your response?\ >w.s '
14 - A Yes, it is.

'15 Q So that-is not 700 million gallons would not

16 necessarily be used in a day, but-that is an instantaneous

17 rate, correct?

18 A That is correct, yes.

19 Q Do you know what the maximum daily usage during

:N the' fiscal year in question was?

21 A Well, which fiscal year is that, 1980 or '827
'

22 Q- Is that the 470 taillion gallons a day also
23 referencci on that same line?
24 A The line indicates on peak days in the summer. , , ,

\' '3
e

d
' l!5 what usage can actually amount to. It is about 470 the

.-
,

--.
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- Sim114-27' I way it is characterized here, yes.

A
7 ( ,) . 2 ~ Q And even'considering the maximum usage, would

3, you believe'that conservation efforts during an emergency
g,

_4 would'be sufficient to reduce it below the normal or average |

5 uses?

,6- - A I would think that conservation appeals and/or j

-7 'other control measures that the City could erercise could j

8 reduce that substantially, yes. [

9 . Q -You. answered a question about the possible usage-

f10 of water.in certain intermediate basins as clean water supplies
,

t

11 inasmuch as they were' covered. Do you recall that? ,

!

12 A - In my response today or in my testimony?

(''T 13 0 In your response to a question particularly
A, / i

14 related to the presence of a weir between two parts of the
.

!

15 water treatment system. .

E

16 A I remember us talking about a weir. ,

17 Q- If there was a weir there and it served as an

18 obstacle to utilization, couldn't you set up pumps similar !

19 to theones you had set up in order to utilize the water

2 if you.couldn't use gravity flow because of the-presence
t

21 of a weir?

22 A You could use pumps or perhaps even hook up j
r

23 a siphon.
,

' . 24 Q Let us turn to the testimony of Messrs. Wescott !
I

' '# M and Fliegel, particularly with regard to Attachment 3.

4

&

r

"- -- em s, , e-w.- --,---w---%~,__.-w,.v--e. .t-m.e-a~, w -vnnv-e-, ym yn -m -m ,msn-,-ge,,-4 ,-vy,-,w.ww -- m -mm , ~ e.,- p--., ,
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1 Did anyone on the panel look at uses other than

^ n).! 2 direct consumption such as bathing and washing clothing

~3~ as contributors to man-rem dose, or could you give us an

-4 estimate as to the relative contribution of all other uses
.

5 aside~from consumption to an individual dose?

6 A (Witness Acharya) It dependent of Attachment

7' 3, we have noticed in other analyses that unless the water

8 body is a major source of an aquatic pool, unless that is

9 so, the drinking water pathway exposure is the dominant

10 one and the other types of uses, like swimming, boating or

11 using the shoreline of the contaminated water body, the dose

12 from there is negligible compared to the drinking water

f"') 13 pathway dose. And I would assume, or I believe that the
5/

14 same would be true in this case.

15 Q Looking at Attachment 3 for the Schuylkill

16 water concentration at a probability of non-exceedence of

17 99 percent, it is somewhat below 800 pico curies per liter;
~

18 isn't that correct?

19 A (Witness Fliegel) 1800.

20 Q I am sorry, it is below 1800.

21 A (Witness Acharya) That is correct.

22 O In your opinion,considering the relative contri-

23 butions of the effects of the use of this water, could water

24 with these concentrations be used for sanitary purposes,,

(
'' M ~ other than consumption?

L_ ,
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.Sim 14-29 1 -A Well, I have not analyzed that pathway in

A.
J

~ -2 detail, but'Dr. Fliegel says that' he has something to say.

3 '. A (Witness Fliegel). Pennsylvania says that you

4 can drink water at 8,000 pico curies for a month, and I

5 would assume that you can bathe in water with 1,800 pico

6 curies.

7 Q Indefinitely. Is it indefinitely?

8- A Yes.

9 Q And.would-you say something similar if I postulated

10 that you could use such water at such concentrations for

11 washing clothes?

12 A It would appear so.

13 - 0 As far as fighting fires, would you say that
.q,

14 that is true also?

15 -A I would conclude that the risk of the fire is,

!
16

| much greater-than the risk of putting water with this
i

17 j contamination on the building.
0

|| 0 Okay. Did you have anything to add)18

19 A (Witness Wescott) No, I didn't

20 Q Then you would say that even with these highest

21 ranges that you are approaching as far as concentrations

22 in the Schuylkill River, it is probably not necessary to stop

23 the water intake into-the treatment systems from the
:

I 24g Schuylkill except to prohibit it from usage. Is that your

i 25 conclusion based upon our discussion?

i
j

1
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"Sim'14-30I 1 A (Witness Fliegel) Yes. The major concern is to

.f)(_ 2 prohibit people from drinking the water.

3 0 Okay. Since the fraction of water that is drunk

4- is a-very.small fraction of the water actually utilized,

5 couldn't you set up a gold-plated treatment system, if I

6 can call it that, for the small amounts, the relatively small

7 amounts that will be consumed to remove radionuclides and

s_ supply that ~ separately from the remainder of the other water

9 uses? Isn't that a possibility?

10 - A We have not considered that, but that is indeed

11 a possibility.

12 Q So that in fact would be a two-tap system,;

f''} 13- one top for one source for drinking water and one source for
QJ

14 other water; is that a proper characterization of that?

15 A We have not investigated that, but it would-

16 involved two separate water supplies if you tried to do that.

17 0 Mr. Lehr.

18 A (Witness Lehr) I would just like to add that

19 a separate system like that does exist for this downtown

20 - portion of the downtown area of Philadelphia already, a

21 ' separate main and hydrant system for supplying water to

22 fight fires, but it is not available elsewhere in the city.

23 0 Dr. Acharya, we had some questions about the

24 CRAC code. Let's talk about CRAC, the original CRAC code.S.7)\
'~ 26 as utilized by you. Is one of the inputs to the CRAC code
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- by the-analyst a determination of the level which the CRAC1

- g
( ) 2 code then considers to be raining or not raining, is thatxj

3 one of the inputs?

A I didn't-understand the last part. Would you :4

lP ease repeat that?
1,

5 *

6 Q Is there an input by the analyst utilizing CRAC
,

to allow it to determine what level of rainfall constitutes7

8 raining for the purposes of wet deposition as opposed to

g dry deposition?

f

10 A In CRAC only the information as to whether it is

: 11 raining or not raining, that is provided. The actual magnitude

- 12 of the rain is not input.
>

/"'N 13 Q So any rain, no matter how small, would cause
\ l~s

14 CRAC to consider it wet deposition?*

.

15 A That is correct.*

;

16 _ Q Isn't.that conservative in that there are some '

17 levels of rainfall which would not cause a significant '

is deposition rate usually attributed to heavy rainfall?
t.

19 A Under the circumstances _as you described, yes,.

J

. m but there are other circumstances where it would be the
i

21 opposite.
.

22 Q But utilizing CRACiin that manner provides in

23 your estimation a realistic estimate of the deposition from
4

24 rainfall and non-rainfall situations?
f) ['''- 2 A I would think so, yes.

i
.

*

.n ,--- . .-n.,-, --,-..,_,--n-ry. . ,.., - - , . - . - , , . - , - . , - -...,w- - , , - - ,,n-.- - - - ,,., ..--,vwn....-e--, -c.. , -n,-- - , - , ,
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1 Q In the CRAC code it said it assumes the constant .

,- ;

(,) 2 wind direction. Do you recall that previous testimony in
t.

3 answer-to questions by the City, that.the constant wind

4 direction is assumed? Do you recall that? :

5 . A Yes, I recall that, but what I meant is the ~

6 plume propagation in either CRAC or CRAC 2 is assumed I

i

7 to take place along a straight line, and that straight line r
,

8 .later on is identified with the different sectors of the

9 compass to-similar situations of wind blowing into these

10 different sectors in proportion to the annual average

11 probabilities.

12 Q Assuming that you have a given wind direction

L(] - 13 as determined by the first sample, does the CRAC code on,

M:
<1 1

14 each time it samples meteorological data sample the stability

- 15 of the air?

i
' 16 A Yes.

7
,

17 Q And it changes the stability depending on what

18 the meteorological data has told it to do, correct?

19 A That is correct.
.

N Q so it does sample stability and follow that

21 throughout the course of an accident?

; 22 A That is correct.
!

23 Q The staff has chosen to perform for water

24,- what it calls a reasonably bounding type of analysis; isn't t

%-) - ..

- that correct?' '

r

.

-,w. . - .- -..%- . , + v ,,--,,---%,y -.--, ,, .,.--.-.--w,,iv,.-yr,g,,-,.,-. g, s,-,p-, ,- ,- - - - , -wm- -- , . , - ,-,ww---w,,,e, .c.g,-=-c-%-= r-
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~Sim 14-33
A That is right.g

/3[ -2 O That is slightly different than the analysist
v

3 for the air pathways found in the final environmental

4' statement, isn't that 4.orrect?

5 A That is correct.

6- O Did the staff choose to do a reasonably bounding

7 type of' calculation for the water pathways because of the

8- time constraints on it and also the fact that it was aware

9 that the water pathways were a small contributor to risk?

10 < A Well, we have said in the EPS that the water

11 contamination is a smaller contributor.to the risk, but that

12 was not the reason why we chose to do it the way we did.,

(~~ 13 The tjason we chose to do it the way we did was because it
\_.

14 - is simpler, less time consuming and with the proper caveat

15 relating to the results, that would not imply any distortion

16 of what a very detailed analysis would provide otherwise.

17 O So you just can't compare the numbers in your

i
18 ' ' testimony with the values in the FES without understanding

19 the caveat that one is a bounding calculation and the one

20 for air is not?

21 A With the caveat one can mata a judgment.

'

22 Q But you didn't mean for the numbers to be

M compared without that caveat; is that correct?

24 A <That is correct.~_

! /'~' M Q You chose the sequence II-T/WW as the bounding

;



~

.,

!

i

:= 12,246
,

i |
; .

-

t- .Sim 14-34- ,!

;. -1 accident. sequence, did.you not?
-~

,

1
-.

Yes. |2 A;
[

,.3- Q I believe you earlier stated that you considered*

j. 4 'both the probability of the occurrence and the fraction
i li

r
j_ 5' .of the core of strontium which would be released by that -

i- 6- sequence in making that determination; isn't that correct?
:

i ~end~~14 7- A Yes, j

!-
Mimi fols r

s; !
?

9-

,

10-

4. -

t 11
;.

j 12 .;
!
ii ;

; ' 13
f

i
,

i 14 i
I

1 t

I' 15 |
'

.

|

16

1 17 ,

i ;

I !
'. 18 |

.

.

! 19 :
:

I.- 20

!.

21' i
,

;-
22,-

J 23
'

.

,
*

;
I 28 f

,i I
-

r.

r
,- . ,~ .- - , -. .-. ~ .- _ _ . . _ _ . _ _ . . . _ _ _ _ _ _ _ . _ . _ . _ _ . _ _ -_ . _ . . . , _ . . , - . . , , , - - - - - . . ...
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1
T15 MM/mm Q- And if you would lock at the product of those two

, ,_s

\m-[\' 2
'l

terms, the probability times the percentage of the core

3 fraction release, that would be a good indication of the

4 risk associated with that pathway for this analysis,
n

correct? Relative?5

A The relative importance of this release category in

relation to the others.
7

Q If you were to look at the fraction of strontium
8

released for all other release categories and multiply it --

'
multiply the probability. o f tha t occurrence with the release*

10 category, multiply each one and sum them up, and then divide

11 that-into the product, the probability of occurrence times

12 the fraction o f release of II-T/WW, that would give you a

relativt indication of the importance of II-T/WW as a('' L 13
: s

-

''~ percentage of the total risk caused by all core melts,g

wouldn't it?
15

A Yes.
16

Q Let's turn to page 13, answer 18, if you would.

Dr. Acharya.g

gg A Okay.

20 - Q .What you have done in the latter part of the

21 typewritten. response to that answer is, in effect attribute

22 the-probability of all core melts, the sum of all core

23
melts to the result from the II-T/WW sequence. isn't that

[) what you have done therel
\ /'

26

A That's correct.
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1

,,s . mm2 Q But inasmuch as there are a number of core melt
1 ,) ,

2.
'

'

sequences that have no strontium release, or smaller fractions , ,

and some have slightly larger fractions but lower probabili-
,

4 ties,-you are overstating the expected results by doing that,
*

5 aren't you?

6 A- We have s a id there that this result is ccaservative.

L7 If you mean overstating is the same as conservative, ;

8 that is true.
,; -

!

9 Q Do you know, have you done any calculations to

. 10 give you an approximation of how conservative, or to use my i

11 term, overstated you have if you have done a rigorous

result?
124

1
.

!
,

''' A Yes, I have made a first-cut rough assessment as13

f
'' to how much conservative could be.

14

15 Q Okay. What is your first cut?i'

i
r

16 A I took the help of Mr. Wescott as to what could be
r

17 the. minimum . fraction of the strontium in the release
!

j18 category that-has the potential for causing a concentration*

r

19 level of strontium 90 in either of the two rivers equal to |

20 that of the EPA, 8 picocuries per liter.
,

21 Now he came up with an estimate that if the release

-4
22 category has a minimum of 5.4 x 10 of the core fraction'

,

23 of the strontium 90 in the release,it has the potential of
i

24 -contaminating either of the two wd'ter bodies at the EPA7,
->

i 26 level-
'a

*
.

- w ,- ,w-,m.-,,r---- < ,..-----w~ - - , . , , - -v - - - m - - ---, - g y - - , - - -
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10 ' for the cesium release
~

'em3 Then with this 5.4 xr,

q, 21 -fraction, I scanned all the release categories in the

3 Table 5.11(c), and I found that except four release '

4: categories; namely I-T/WW, I-T/WW Bar, I-T/LGT, and
i

1

III-T/LGT, except these four all others have got the5

fstrontium fraction at or above this level.
6- ,

,

!Q I'm sorry, you said -- I heard you were saying
7

|

cesium prior. Have you been consistently in your response
,

8
,

speaking about strontium? i

'
9

A I have been consistently speaking about strontium.

10
Q Thank you.

!

A Now, the four release categories that I just

'12
- mentioned who have strontium 90 level -- a strontium level

'? .13
-4 -5'

( /- below 5.4 x 10 they carry 5 x 10 probability per,
,

14

-5
reactor year. Excuse me. 4 x 10 per reactor year.

15

So, if I take off this amount from the total,

17 probability of 9 x 10" which I have used before, the balance
,

-5
18 of probability is 5 x 10 per reactor. That, the various

19 release categories could - various release categories means
,

20 minus these four release categories hae the potential to'

21
. contaminate the two water bodies at EPA level. Ilowe v e r , there

,

22 is still some conservativism in this statement. That is,,

;

23 the release categories just releasing this minimum amount

-4
24 of the core fraction, namely 5.4 x 10 of the strontium,

/'') i

'( t: ,

'''
25 though they have the potential to cause the EPA level of. ,

i
~

,

.

!

-

t
, . . - - - . _ , . , . - - _ _ _ _ _ _ _ _ _ _ . _ _ _ - , , _ _ _ _ _ - - _ _ , _ .- _,- ~~-- ___.,-___-- _-.-_ -- --.
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1
- 'mm4 contamination, they -- not all of the release categoriesj}'-

. f \._j 2~ would necessarily do so. For example, those ones which are
.

3 just near about this minimum, but above this minimum, may
-

4 because of the atmospheric disbursement and all a:Ser

5- parameters.that go.with it, may fail to reach the-EPA level.

6 ~But they will provide some contamination nevertheless.

-57 So,_ applying this 5x 10 probabi1*ty instead
e

8- of 9 x 10~ that we have done, would still have the element

9 1 of conservatism in it.

10 On the other hand,the four release categories that
1

- -11; - just mentioned who have less than the minimum necessaryI

12 to cause the EPA level of contamination would, however -- are

13 likely however to'cause the contamination, though less than
.t

- the EPA level.
14

15 Drinking the contaminated water from the contamina-

tion _of this release categories would also add to the

.

17 Population exposures.

18 So, if I-discard them in the first cut, these four

39 . release categories, I will_ be somewhat underestimating. On

20 -the'other hand, if I apply the 5 x 10~ per reactor year as

21- the probability, which excludes the probabilities of these
,

four ones, I-may-be somewhat overestimating.

23 So, on the balance, however, the result will be --

is likely'to be'-- my suspicion is the result is likely togA
lj be close to the' application of 5 x 10~ per reactor year of' .5
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i

1
-mm5 probability to the consequence that is calculated using the

f(O_,) risk category II-T/WW in the analysis.2

3 So, instead of 13 person rem as you see here in the

4 last part of 18, my first cut analysis marked it down to 7 [
t

'f r the whole body person rem and 29, I believe to the bone-'
5

dose' person rem.
[
|

A (Witness Wescott) I would like to add something to7

that also. ;

;
* That fraction that I calculated was purely forg

f
getting to EPA concentration on the Schuylkill River. If

10

you apply it to the Delaware, .then you are talking about,. ,

11

|roughly four times as much. So you are' knocking out even
12 t

more accidents, and your probability is coming down even
,

13 i
'. ;r"N) further. So this is basically based on the Schuylkill.
N_/ .

I4 I didn't do it for the Delaware. I didn't realize
[

15 it would be asked. But, if we went into this more

16 extensively, we would even get a much 1'ower number.

17 Q So, let me try to paraphrase what my understanding

is:
18

It is extremely likely to be less than the risk of
19

7 whole body person rem per reactor year. That is very
20 i

unlikely to be exceeded, but it may well and it is

<

Probably well below that.
[22
1

I

g3 A From the hydrologic standpoint, yes.
;

Q Would you agree with that statement?g

(_ ,/ 25 A (Witness Acharya) Though I tend to believe that it
,

!

'
..... . . . - . . ._. . . . _ _ - - - . - - . . _ _ _ . _ _ . . . -. ... - ..- -.. -.,
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1
.

1 2 ,'2 5 2
.

f1 could be less than 7, but I don't have very firm reason to
_mm6-' /~'s - i-

/ 2. that'it!would be very much -- too different or too
'

say
%J

3 muchilower than 7 because there are a lot of details of

.*.~

4 analysis that are absent in here.

. 5- 'Q But you would be willing to state it is very ;
f ;
^

unlikely that it would be above 7 at this point in time? i
6

:

7- A All right. {
.

t

i 8 Q That's a yes, isn't it? !

9 A Yes.
|
r

I
10 JUDGE BRENNER: Dr. Acharya, along the lines of

11 - your. description of your so-called first-cut analysis.to i

-12 check the conservatism in your answer 18, you explained how; ,

i

(('] 13 you used Table 5.11(c), and looked at the fractions released
QJ

14 for strontium. ,

.

15 You said, as I read the table, it combines releases

16 for_ barium and strontium. Is that_ correct?
,

I7 WITNESS ACHARYA: Yes. But barium is not ~ regarded4

18 as a dominating radionuclide from the radiological point ,

gg of view, as well as in terms of its half life. I'do not,

know exactly the number to explain at this point in timeg-

as to what the half life is. It is in the FES table. But,

rad,iologically it is much less significant compared to
,

'

strontium.
; - 23

JUDGE BRENNER: Did you actually further break
24

( out' the releases for just strontium, or for the reason you
- =

,
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-1
mm 7 - just indicated, did you use the combined release reported,,,_

| \. 2\/ and this is just another footnote we should add, that barium

3 is included, but insignificant 1y so?

4 WITNESS FLIEGEL: Maybe I can clarify that. I

5 think the number you are referring to basically is the

6 percentage or the fraction of the original amount of that -!
I

7 nuclide that winds up in the plume. And wehat that is

saying, that the fraction of original barium that winds up !
8 !

-in the plume is the same as the fraction of original *

. 9 .

i !
strontium, because they behave similarly chemically. But,

'

10

it doesn't partition.

Il i

If I started with ten bariums and a hundred

strontiums, I will wind up with the same percentage of
,

13 barium'and the same percentage of strontium, but not the(
14 same number. :

!,

end T15 15
:

Sim fis
16

:

f17

16 i
;-

1

19
,
;
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'
' 21 . .

'

22.

E :
s

N *

24-
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(''

25
'

i

,
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1 JUDGE BRENNER: All right, just to put it in a

'\~,/1

~2- simpler term, so I understand, given that it is fair to say

3 - that all the doses recorded throughout the testimony both
4 orally and in writing could Dr. Acharya, in your first

5 cut, as you. stated it, of checking the conservatism, is still

6 limited to strontium, and the reference to the table is valid

7 for that purpose?

8 WITNESS ACHARYA: That is correct.'

9 The reason the cesium, which is one of the

to significant radionuclides-for drinking water contamination is

11 not carried on further in the analysis because as was

12 determined by !bssrs. Fliegel and Wescott that in the presence

. f''c 13- f
%>f of the Strontium-90, I mean using the dose conversion factors

I4 of Regulatory Guide 1.109 and the run-off rate of the cesium,

15 -the strontium turns out to be much more dominant.
16 JUDGE BRENNER: Maybe I wasn't clear in my

17 l question. I thought I had the. answer before. I was not

18 .asking 'about cesium at this time.

N'
WITNESS'ACHARYA: What I meant to. point out here

20 ~

is that compared to Strontium-90~all other radionuclides in

21 .our Table of Radionuclides, 'in the Table 5.11 ' (c) , . they

22
are not very significant.

JUDGE BRENNER: Mr. Wetterhahn, I had interrupted

24

. ('] you.

.Ns/ 3
Ilow much more do you have? We can take a break
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1 at this time and come back.
j}
( ,/ ~ 2 MR. WETTERHAHN: Let's take a break now, but it_

3 is not more than 10 minutes.
.

4 JUDGE BRENNER: All right.

5 We will come back at 3:40.

6 (Recess.)

7xxx JUDGE BRENNER: Back on the record. Mr. Wetterhahn ,

8/.=-: - .you may continue.

9~
! BY MR. WETTERHAHN:

10 0 Dr. Acharya, you have heard in the testimony , you

11 recognize that the Applicant used dose converstion factors

12
that were found in the WASH-1400 and as I understand it,

(-} 13 Staff used similar conversiona factors from Regulatory Guide
14 -1.109, is that correct?

- 15

-

(Witness Acharya) That's correct.A
~

16
Q If the Staff utilized the Applicant's dose con-

I7
version factors, that is the ones from NASH-1400, would that

18
change the Staff's conclusions with regard to the low risk

I8 involved in these waterborne pathways?
0 A It may change the results but it is difficult

21
to.say by how much because if we would use, like Applicant

22
-did, . the WASH-1400 dose conversion f actors, we would not be

23
able to do our eight specific type of analysis, including

24('') the age distribution.of the Philadelphia population and the
k ''m

25
second' thing taat we would not be able to do is because of

s

e - . - ~ . , oc.,----- . , . . . , - , , , . - , - - _ , _ - - . . .w, -.,ye~,..--,-.,. ,.--,,,-.,,4.~,c -.,-.m..-.--~..-
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1 Reg Guide 1.109 dose conversion factors, that Strontium-90
.- y

. x__/
* 2 became ~ the dominant one compared to all other radionuclides,

3 particularly the Cesium-137.

4 On the other hand, the use of WASH-1400 dose

5 conversion f actors would make us -- would require us to

6 carry both Strontium-90 as well as Cesium-137 along throughout
7 the analysis. So we might get less dose from Strontium-90 if

8 we would use the WASH-1400 dose conversion factor and would
9 pick some additional ~ dose from Cesium-137 if we do the same

10 thing.

11
So it is very difficult to say as to by how much

12
our estimates would change if you would use WASII-1400 dose

,

!' ~ 13 conversion factors.
'' %

I4
0, -Considering the difference, the large difference

! !
15 -

in the strontium dose conversions, the one from 1.109 to be

16
higher than that in WAS!!-1400, -i:s it highly likely_that the f

'
II7 '

dose, the manrem and the health effects would go down?

18
-A I would leave this to Messrs. Wescott and Fliegel..

!
'I'

They have looked at what is the relative amount of cesium

Ithat will be spewed out in II-T/WW in relation to Strontium-90

21
>

'

because the dose also depends on how much comes out in the ;

22 :core. '

23 i

A (Witness Fliegel) Can you repeat the question, t

24
/'N please? !

kx_-) 3
Q The question is, considering the large difference .

>

- , . - - , , - ,, .----------.,n.. - . - - , - - - - - - - , - - - - -



16rg4 12,257

1

in the dose conversion factor between 1.109 and WASH-1400 for
l i

-kM = 2
strontium, isn' t it quite likely that the dose and -- I'm

3
sorry, the manrem calculation and the health ef fects would

4
go down rather than up, if the Staff utilized the WASH-1400

5
dose conversions?

6 A Cer tainly, if you use the WASH-1400 dose conversion

7
factors, the Strontium-90 dose would go down.

8
Q And since the Staff considered that the most

8
'significant'by a large factor, isn't it therefore likely that

to the entire dose in calculated manrem would go down?
II - A I would surmise so.

Q Could you turn to page 5-93 of the FES?
m

13( ) Let me read the final sentence of Section 3:s_-

14
"This water pathway would be of small importance -compared to

15
the results presented here for fallout onto land" and they

16
are talking about th6' waterborne _ pathway. .Considering your

17 'i entire testimony as presented here and your answers on cross
18 '

examination, do you ratify and affirm that this is your
19

conciusion regarding the waterborne pathways we discussed
20

here?
21-

A (Witness Acharya) Yes, I do.

- 22
Q Is that the same answer for the remainder of the

23
panel?

24

[~} A (Witness Fliegel) Yes.
\_/ 3

A (Witness Wescott) Yes.

_
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|

I A (Witness Lehr) 'T a t was no t in my area .h

2
- MR. WETTERHAHN: Thank you. I have no further

3
questions.

4
JUDGE BRENNER: Does the Comraonwealth have any

5
followup?

6
MS. FERKIN: No, I have no followup.

7
xxx EXAMINATION BY THE BOARD

8 BY MR. COLE:

9
,! Q Mr. Lehr, in your testimony on page 7, in the
i

10 table you have in the center of that page, you list several

PI trea tmen ts in strontium removals. Which of the list of
1
.

I
I is the one most closely associated with what
| treatment 9

I3 ' Philadelphia has?

I4
I A (Witness Lehr) It would be the second listing
!

15 i
p there, the alum or ferrous sulphate plus lime, indicating
Il

16 L

F remo'ral of 10 to 75 percent.
ti
k,

0 Q All right, sir.
'

9

18 |I In the last four lines on page 7 of your testimony,

19
you refer to the results of indicated treatment of alum and

20
lime fluctuation and it goes on further to say it ind icated

21.

a removal of as much as 44 percent of the Strontium-90. Are

22
you referring there to the City of Philadelphia treatment

23
plants?

24
A :s, I am.

25
0 Where did you get that information, sir? Was that

*
.
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1 in the article identified as strontium and calcium in
-

2 municipal water supplies? I believe it is Staff reference 6?
3 A Yes, that is correct.

4
| Q I believe Philadelphia is listed on page 649 of

!5 tha t reference. Do you have that reference there?

6 A Yes, I have it. I will get it.

7 Q I was wondering if you got the 44 percent from that
t

'

8 article and could you point out to me where in that article

9 you got that information?

l
10 A Okay. Yes, it was on page 649 and in there two

11 raw water strontium concentrations are indicated there for

12 under samples 106 and 107 and a tap water blend is indicated

" ' . 13 as sample 108 and the removal or the percentage -- excuse me,

14 j the concentration of strontium for the tap water blend is

15 given as a tenth of a part per million; whereas, the raw

16 water for sample number 107 is given as .18.

h
17 Q And that is how you calculated the 44 percent?

I
18 A That is what I indicated, yes.

19 Q What is 106?

20 A There, as indica ted, is .03, .031 and obviously

21 for that it represented an increase. It wasn't a removal.

22 I mean if you compare the two -- sample 108 is a blend of

23 the treated waters ta ken f rom -- as I read this, from

24
] samples 106 and 107 or those sources.

\ |
25

Q But 106 has a concentration of strontium that is

. - _ _ _ _ _ _ _ _ .
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1 less than the blend. !!ow did you calculate the percent
- 2 removal?.

#

3 Is it an even -- even if it was a 50 percent

4 mixture, 106 and 107, it seems to me you would wind up with
$ something that would be very close to the treated olend and<

j - 6 there would be no removal?

7 A Well, the blend would indicate no removal, in fact <
' 8 an addition over raw water sources indicated in sample 106.
f

8 Q All right, sir. !!ow then did you calculate 44

10 percent removal?,.

11 A Well, I am just saying that the amount present in

12 the finished product, which I took to be sample 108, would be
,

13 44' percent less than that which is indicated under sample 107,,,

'w
I4 that raw water.

i

15 t
I had indicated in here in the testimor.y of as

, 16 much as 44 percent.

II
Q All right, sir. But if you were to take an exact

18 blond, a 50 percent mixture of 106 and 107, and not remove

I8 any of the strontium contained in either of those twc scrapinn,

j - " whaq would be the resulting concentration of strontium?
21 A You would just have an average of the two, which

~ . '22 would be very close to .1, yes.

23
Q And the concentration in the blend was .1, was it

24
.

not, sir?.

-

26
A Yes. Ilowever, since sample 108 represents the tap

4

. _ . , _ - - _ - - _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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1 water having gone through treatment, treatments A, C, a nd G
im

C 2 there, of alum, line and chlorination, I took that to be

3 finished water and the raw water, of course, was untreated, I

(
4 so I didn' t interpret this tablr to mean that the sample 108
5 was just an average of samples 106 and .:07.

6 Q So when you said 44 percent, you say based upon the
7 results that you have if 107 was the only water used and 108
8 was the treated water that would have been in effect 44 percene.

8 that is the maximum you would get?

10 A From these samples, yes. That is what I get.

11. O All right, sir. It makes a big difference in the
|

| 12 remoyal effigiency uhet-her -- the form of the radio' isotope ? ''.

i
'

11 does,it not, sir? I_believe in your testimony.you indicated
i

14 a big difference between particulate and soluble?

15 A Yes, that is correct.

16
| Q Do we know whether we are dealing with' particulate
1

17 ' or dissolved, or what combination of the two?

'
18 A The information in the literature would indicato

| 19 that the cesium is dissolved. That was the reason given for

20
; its difficulty in removal by coagulation techniques and why

21 the lime-sods softoning technique was judged -- the reason why
22 that technique was bottor in its removal.

23 0 What about strontium?
|

24 A I meant for strontium. For cesium, since tho

v, 2. coagulation techniques have not boon shown to be particularlyI

{
|

. . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ . . _ _ __ _
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1 effective for it either, the same reason I believe was

) 2 attributed.v

3 0 You are saying it is probably in the dissolved form
c

4 the one that is more difficult to remove?;

I

5 A Yes, that is correct.

6 Q All right, sir. I believe at dif ferent times, both

7 Mr. Wescott and Dr. Pliegel, you indicated -- and I think it

8 is also in your testimony that you are not going to have

9 heavily contaminated rivers if you wind up with heavily
!

10 | contaminated reservoirs. Do you recall saying that, sir?

'O11 I A (Witness Wescott) Yes, I do.

12 y Q Could you tell me a little bit about your basis for

9s 13 that statement?(' '

%s |

14 i A (Witness Wescott) And I would refer you to at
h

15 least for discussion purposes to the map showing the distri-

|
16 e bution system of the City of Philadelphia. That was in

;l
End 17 , Applicant's Exhibit 160, or what?
16. l

18

19

20

21

22

23

, -( 24

( )-' 25

- _ - - _ _ _ _ _ _ _ _ .
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1 166 -- I believe ris. Bush referred to that and it
2 is page.10 of that exhibit.

3 A Okay. As I had said before, and we will start

fl out river by river, for the Delaware River, if you are going4

n

|5
l' to get deposition on the City reservoirs, the wind will have
jtoblowinsuchawaythattheonlydepositionyouwillgets

I
on the Delaware River Basin appears to be below the Torresdale

8
intake, so you are not going to got a contaminated Delawaro

9
River.

10 j 0 So this is because the plant is located in what

II
direction from the City of Philadelphia?

{12
7. Well, that would be northwest, almost due northwest

-m
3 13

O I
Okay, almost duo northwest from the plant?Q

U
A Yes.

|I5
1 0 All right, sir. *

I
16

d A Now in regard to Schuylkill, the Limerick station,
if

U
|
if the wind blows directly southeast it wi',1 blow over the

18
reservoirs and it can blow over tho Schuylkill River. Now

19 the main reservoirs in the Schuylkill Dasin are upstream,
20 also the main access of the Schuylkill direction upstream of
21

the Limerick plant, and to the north and northwest of the

22
Limerick plant.

I

23
So if it blows southeast to got to the Schuylkill,

24
(] or the Philadelphia City rosorvoirs, it is not going to
V 25

contaminato the large reservoirs in the Schuylkill River

*
.

_ _ - _ _ _ - - _ _ _
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/_
Basin and it is not going to contaminate along the long ax.is

E)h 2 of the Basin. In other words, it is going to blow over a

3 relatively small part of the Basin.

4 Thereforo, under most conditions, you are not going
i

5 to have a heavy deposition either on the Schuylhill watershed
6

or in a largo part of the open water which is going to load

7 to immediato contamination.
8

; 0 And with respect to the Delaware River, are you
!

9 | looking at the map, sir?
'

10 A Yes, sir.

11 0 The Torrosdale intako is located -- do you soo

12
whore that is located?

,

13( ) ; A Right. Just abovo Pennypack Crock.
_

,

I4 ! O So your point is if you are going to contaminato
!

18
the rosorvoirs down in the city it would not got as f ar north

16 along the Delaware River as the Torresdalo intake?
h

17 d A That is correct. Now you can always got -- 1C your
i!

18 p plume gets very wide and you have a very dispersed condition,
19

you can always got a little bit on the stream itself, but I

20
think when wo are talking about contamination, in this senso

21
for doso, wo are talking about heavy contamination over the

22 watershod as a whole and to contaminato the Delawaro watershed
23 heavily, wo have to have the wind blowing almost pretty much
24Q north - northeast from the plant, so that you go over tho

V ,,3*
long axis of the Dolawaro Basin.

_ _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ _
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1
-

Q All right, sir, thank you.

2C xxx BY JUDGE BREtitiER:

3 Q On page 11 of the Wescott and Fliegel testimony,
4 answer 20, which continues over from the previous page, are
8 you with me?

6
i A (Witness Moscott) Could you repeat the pago again?
I

7 | 0 Yos, page 11. It is answer 20, which starts on
r

Lthepreviouspageandcontinuesover.8

8 A Okay.

10
Q Your foncluding sentonce thoro is that it in

11 highly probable that the Delawaro River would remain a safo

hdrinkingwatersourcoaftertheaccident.12
That conclusion

!
( ) 13

comes aftor the proceeding sentonce that says there is a
-- |

14 | 50 porcent probability that the concontration of Strontium-90

iI8 0 in the Delawaro following the assumed accident would be loss
|16
than 15 pico-Curios por litor.

hI7
g Is that 15 pico-Curios por liter your definition
0

f of the lino for sato drinking water and, if so, are youI8

I8 charactorizing 50 porcont as highly probable?
20

A The 15 percent is a ono-year averago. Most of the

21
concentration that makes up that one year averago is going to

22
bo from the initial wash off.

'

23
0 You said 15 percont. Did you maan 15 pico-Curios?

24/'~N A 15 pico-Curios, I'm sorry. I had botter start over.
! J

25'

Tho majority of the wash off into the river that

.
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|

!

1 makes up that 15 pico-Curies comes from the initial wash off.

2 In our model, this happened to be two percent of the total

3 deposition that comes of f within, oh, probably a few wooks to

h a couple of months after the accident, depending on how much4

I

$ rainf all is taking place at the time,

d
6 h That is where most of the -- that is when the

7 j concontration is going to be highest and it is going to be
a

'!
8 J abovo 15 pico-Curies.

!

9 ! After that it is going to drop considerably below
I
d

to h 15 pico-Curies, in fact I assume just looking at it, below

1

11 0 8 pico-Curies earlier and that is basically what I base my
I;

12 definition on, say if it wasn't purely 8 pico-Curies as a
d

13 cutoff, but knowing that that was a drinking water standard

14 and that it cortainly was going to be around and probably

1
15 a little bit less than that af ter the initial wash of f. |.

h
to 0 Okay, but the probability we are talking about

17 ' attaching to those values, there is a 50 percent probability?
18 A That is ccrrect.

19 Q And you would characterize the 50 percent probt- 1

20 bility as highly probable?

21 A Well, okay I understand your question a little

1
22

| botter. All right, thoro is certainly a 50 percent
i

23 | probability that the Delaware is going to be safe in regard
!
'

24 to drinking water standards without regard to any type of

25 troatment at all.

|

|
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|

1 In regard to emergency standards, which we wereo
( 2

! looking at one-third MPC and so on, it looks like it is almost
3 certain to be below those. I think a 98 percent chance.

'

4 0 -I think it is elsewhere in your testimony.
!; 6

A Okay, a 98 percent chance, that is going to be
6 below MPC and an 85 percent chance, that is going to be below
7 one-third MPC, so that was also why I concluded that it is
8 - probably going to be a safe drinking water source.
'

O All right.

10
On' page 9 of the same testimony, Answer 17, you

11 discuss the comparison of Strontium-90 measurements between

| 12
New York City tapwater on the one hand and the Schuylkill and

13t i Delaware Rivers on the other hand, in_the '50c, in the 1950s
u l

14 and '60s and you say that the review of those measurements
to |

|showedapproximatelythesameconcentrationofStrontium-90
:

16 ! in the Schuylkill and Delaware Rivers as was recorded for
!iI the'New York City tapwater.
,,

18,

We have asked the Applicant some questions about
;

I'
that before. What did you mean by "approximately the same

20
concentration?"

,

l'
21 '

A I meant among the same order. It was hard to;

compare them directly because the New York City concentrations>

23
as I understood them were average concentrations over a month.

24, '/ The data that I had from the Schuylkill and
b 26

Delaware Rivers were grab samples, say taken once during a
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1 quarter.

/~'N'

\ ,) 2 mowever, where the Schuylkill -- where the New York

3 City tapwater measurement seemed to go up, in other words,

4 where they got to around an average of 2 pico-Curies per liter,
.5 the Delaware and Schuylkill concentrations were in the same

6 order and a couple of them are a little higher but many of
7 them are a little bit lower and we just -- they just seemed
8 I to be close enough that in my judgment I felt that the two

8 rivers were behaving similarly enough to coefficiente
10 applicable to one were probably somewhat applicable to the
11 - o ther .

'
12 Q Do you know whether the Applicant's testimony that

. /''') 13 the correlation coefficient would be between .5 and .6 isV
14 - correct in your view. .Do you have a judgment on that?
15 A Well, first of all, I don't know which correlation

16 - he was referring to. .There is two correlations there, one
N

17 0 for the Schuylkill River and ene for the Delaware.
li,:

18 i' O I don't know either, offhand.
i

18 A I don' t have any --

20 Q llave you made that kind of comparison?
21 A No, I dddn't try to correlate them, one of the

22 reasons being I thought they were sort of different measure-

23 ments.

24 0 okay, thank you.fwg
'

/ 26

l.
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xxx 1 BY JUDGE COLE:
/"N

2 Q Just one more question, gentlemen.

3 You were talking about the dose conversion factora,

4 the difference between WASit-1400 and Regulatory Guide 1.109.

5 and indicating that there is a significant difference for
]
l

6 strontium, something of the order of a difference of a factor

7 -of 20.

8 Is there any dif ference in the dose conversion

9 factor for cesium, do you know, between WASH-1400 and

10 Regulatory Guide 1.109?
)

11 A (Witness Acharya) They are appro,ximately the same.

12 0 All right, sir, then in response to a question

!
j 13 concerning what difforence would it make if you were to use !
(

14 j WAS!!-1400 or Regulatory Guide 1.109, if the cesium is the

15 same, and the WASII-1400 is drastically different, I guess maybo,

18 then I didn' t understand your response, where you say it would
I

17 depend on cesium if the factors for cesium is about the same.

18 A Is this to me?

19 Q Yes, sir.

20 A Messrs. Fliegel and Westcott's analysis says -- I

21 cannot identify the page -- it was looked at several times
n

22 today -- that the reason that Staff dropped the consideration,

23 of Cesium-137 any further because the cesium contribution to

24 the dose was about 10 percent of the contribution from

20 strontium. That judgment -- that conclusion was based on the



17rg8 12,270

1 Reg Guide -- I mean based on that the dose conversion factor
_

j 2 for strontium is much higher than that of cesium and they
3 also had other considerations, namely cesium is held bound to

4 the soil more than strontium but I believe that the relative

5 contribution of cesium and strontium there is that of 10
6 percent to 90 percent.

7 Now consider on the other hand that we stop using

8 peg Guide 1.109 dose conversion factor for strontium, use

9 the dose conversion f actor of WAS!!-1400 of strontium, then

j so much difference etween strontium and cesium as was noticed10

11 in Fliegel and Wescott's analysis would not be there, so wo

12 ' would be hesitant to drop the Cesium-137 from carrying into

[ 13 the analysis for that.

14 Now with both cosium and strontium present in the

15 g ame , and if we would apply only the WAsit-1400 dose conversion

16 j factors to both of them, and then looking at the release

0
hfractionforcesiumthatisassociatedwiththereleaseII

!!

la [ category II-T/WW, release fraction plus the core inventory,
19 the core inventory for cesium is in the ratio of 5 to 4 to

N strontium.

21 So when both these radionuclides will be carried on.

22 in the analysis, as I said, I would not be able to say that

23 the Cesium-137 would not contribute comparably.

24g-~y 0 All right, sir. I think I understand what you
( )

' 25 did. I guess I am confused about then the sudden importance

i

- - _ - _ ._,
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5

!
!

1 of Cesium-137 considering it with the Regulatory Guide 1.109. i'OV 8 It is insignificant compared to the impact of strontium, right, I
i

8 sir, and so you did not have to carry the Cosium-137 forward, f
I4 You could just evaluate the impact of strontium?. i

8 A That is what we did, using Regulatory Guide 1.109.

L
6 O All right sir. So then when you use a different !

7 dose conversion factor for the strontium, it reduces it close

8 to the level of impact of the cosium and then they both becomo !,

8 important?

10 A Right._That in what I havo been saying.
11 Q or they could both become relatively unimportant?

12 A That is right.

13 0 So you don't know that.

14 A That is what I said, but Mr. Fliegel had a

18 supplemental statomont to that.

16 Q could you give mo your estimate of the significanco

17 of -- I don' t think I am going to got the answer I want.

18 Let me try another question. Obviously, nothing

18 has changed with respect to the absolute impact of Cosium-137.

" Is that correct, s ir? If you have the same doso conversion

21- f actors for WASit-1400 and for Regulatory Guido 1.109, the
22

absolute predicted impact of that isot. ope is about the samo,

23 whether you use WASII-1400 or Cosium-1.109, is that correct?

24
A That is correct.

- 28
Q Rog Guido 1.109 -- that is what I meant to say?
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1 A yes,
m

) 2 0 So it only then becomes important relativo to what

i

3 the impact of strontium is? '

i

4 A That is correct.

S 0 A?I right, thank you. |
|II

6 | A (Witness Lehr) Excuse me, could I add something
!

7 ! to a responso mado earlier in response to Dr. Colo's question?
8 JUDGE DRENNER: Certainly.

9 WITNESS LE!!R: Another bit of information. With

| regard to the water storage reservoirs i.. che city, theto

!! tiltered water storago reservoirs in the city, that they11

b

12 ! amount to somo -- well, 323 million gallons at the plants

') 13 thomaelves and another 798 million gallons 01sowhore in the
t_- j

14 L system as indicated in Tablo 2 attached to my testimony.
!

15 I wanted to indicato that the standpipos, of coarso,
'

|
16 and all the inplant flitored water storage basint, and at least

Ii
17 j 370 million gallons worth of the open rosorvoirs are all
18 coverod.n

19 I don' t know if that point was modo beforo. I am 1

|
20 not suro about tho Roxboro, the Upper Roxboro and Lower

21 Roxboro filtored wator basins amounting to 28.6 million
22 gallons in capacity. I don't know whother they arn cover id

23 or not. I was not able to datormino that. I

243 DY JUDGC COLC |)

25 0 I assumo that the comments about contami scion of

)
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1
_

roservoirs portain to the surfaco reservoirs in the syntom?
,) 2 A (Witness Lohr) Okay.

3 Q Piltered water surfaco reservoirs.
|; A Okay, but they are covered in what I am saying.4

5 l 0 There are some of thom that are not covored.
|

6 p A Within the City?
d

7 d Q Yos. I

i

l

|a A Okay. The only onos I was aware of that might |
9 not bo covered would be the Uppor Roxboro and Lower Roxboro.

10 S The 1:ast Park filtored wator rosorvoir, 300 million gallons
11 ot .t, in in the procosa of being covered now. The other.

il
4

12 , two basins thoro which account for the other 477 nillion
I

/ 13 gallons, aro not planned to be covered at this timo by the
14 j City. That in what wo woro told anyway.

l
! Q All right nir. Thank you.IS

O|
Did 16

17. c
17

-

18

19

20

21

22
,

2.1

2473
I )> 23

*
.
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I JUDGE DRENNER: Staff, any redirect?
! >

v' 2 MR. VOGLER: Yon, sir.

3xxx REDIRECT ENMtINATION

4 gy ggg, yogtgg,

a o Dr. Pliogol and tir. Hoscott, in response to an
6 inquiry regarding the Schuylkill and the Delawaro

7 simultaneously rocoiving a high concontration of contaminationi
,

!

hwouldyoucommentonthat, pleano, in your view?8

8 A (Witnosa Pliogol) Yos. Thoro was a question
l30 , earlior or a discunnion about highly contaminating both tho |
)p

11 Schuylkill and the Dolawara.
,

12
If you look at our Exhibit 1, which shown a

,m
j 1.1

! probability dintribution of deposition at the extremo right Iv , .

I' where wo have a very low probability of nooing a high

| deposition, what wo are nooing on the Schuylkill in pretty30

I|
16 much all of the Strontium-90 f rom the accidont hof ng doponited

n

17 jontheGehuylkill. !

I

f What that implion in that if wo have an accident18

19 of that typo in which practically all or almont all of the

20 Otrontium-90 in doponited on the Schuylkill, quito obviously

21 thoro in no moro strontium to doponit on the Dolaware.

22 The Dolowaro -- the wornt situation calculated
1

2:1 does not quito have all of the ntrontium doponited on it.

zm 24 That in, of tho alightly ovor 100,000 curion availablo in-

! |
'' to thin accident at tho extromo, 150,000 will wind up in tho

_ _ _ - - . _-_ _ _ _ _ _ _ - _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ _ -
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1 Delaware but if wo have that extremo an accident in the
,

/ \ l

V 2 Delaware, we could only got 10,000 more curies on tho )
1

3 Schuylkill, so that is one reason why you can't highly |

4 i contaminato both river basins. That in, you can't got moro
1

8 strontium coming out than you releano in the accident.

6
Q Dr. Pliogol, you referred to Exhlbit 1 -- you mean

7

|
Attachment 17

8 A Attachment 1, yes,

8
Q rino. Would that aamo analysis apply to any of

I" | the other attachments?
:

II
A Woll, the concontrationn aro dependent upon the

12 i doposition, no clearly it would apply to the concentration
\n

( ) I3 curves alco. ji

I4
j. Q Mr. Lohr, you woro anhed to annumo the fact that

30 tho Schuylkill wan contaminated and the City was using the

!jDolawaroandwhat in your view would happen if thoro were16

a

II
1 an accident on the Delawaro River -- obviounly not a nuclear
4

18 i
but nomo nort of -- I

I8
JUDGC Ditut!!1Cn: Mr. Vog ler, I can't hear you.

20
DY t1R. V001.CH:

21
Q Obviouniv nomo sort of a npill -- would you commont |

22
on tha t, ploano?

#
'

A (Witnenn f,ohr) Yon. I had agrood with tho

24

(3(- ntatomont that it wan ponsible that the Dolaware intako for
!'s .3*

tho flaxtor plant would havo to ho shut clown anel I don't think

. _ _ _ _ _ _ - _ - - - ._
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; I

1 that'suen shutdown would be very likely to last for a longg
, -

,

y 2 period.of time. '

3 For instance, in response to the Applicant's
i

i
4 interrogatories, the City provided a summary going back to
5 '

the past 10 years of the major spills that have forced closure

6 fg: lant intakes, water treatment plant intakes due to chemica:
|

.,

7- or oil spillssand during that time period, there was only one
8 listed for the Torresdale intake. There were two listed for

8 the_Belmont intake and the Torresdale intake was closed for
,

10- a period-of four days.and that was because of an explosion

3 11 'at a chemical plant. . ;

12
Q Thank you.

O 13j Dr. Acharya, in your testimony, A-18, Answer 13,
x.-

14 'we turn to the'0.8 personrem, whole body dose, about the
15

fifth line~down.

16
Is this a risk estimate?

I The'r'e was confusion in the Staf f 's mind when thiss .

18
j wab -- when testimony was taking place.

>

19 -
y A (Wit' ness Acharya)- This is a risk estimate only

~

20
for the risk category II-T/WW.

21
Q Thank you.

3
- Also, Dr. Acharya, Mr. Wetterhahn asked you about

23
how much lower the values of 13 rem whole body per reactor

94-~rm year-in a 5.2 rem bone per reartor year. Do you recall that-

Q[ ' ~'
;,

could be a more' realis' tic analysis?
\
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1 The question is, are these values expected values?
-

: (_,) '2 And would uncertainties also apply to these estimates?

3 A These are expected values. That is correct.

4 As regards to the uncertainties, certainly there

5 are uncertainties associated with these values.

6. 70 Thank you.

7 JUDGE BRENNER: I'm sorry, I did not understand

8 the last part of that. With regard to uncertainties --

9 WITNESS ACHARYA: These expected values are also

10 associated with uncertainties.

11 BY MR. VOGLER:

12 Q Mr. Wescott, in view of what -- and Dr. Fliegel --

j. 13 in view of what Dr. Acharya just said applying only to
N_s

14 II-T/WW, do your attachments in your testimony apply to only

15 the II-T/WW sequence?

16 A (Witness Wescott) The concentrations, depositions

17 i and so on are derived from analysis'of the II-T/WW sequence.
!

18 MR. VOGLER: Th'at concludes the Staff's redirect,

19 Mr. Chairman.

N JUDGE BRENNER: Any followup, City?
XXX.

21 RECROSS EXAMINATION

22 BY MS. BUSH:

23. Q One area about the uncertainty associated with

24 the risk number on page 13, Dr. Acharya, that you just,-q

'"') Are there different uncertainty levels associated
t

25 . mentioned.
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1 with that risk number than with airborne risk, or would that
',

h 2- be the same?

3 A- ~ (Witness Acharya) They won't be the same. The

4 sources about the uncertainties in these are dif ferent than
5 the sources of uncertainties of the airborne risk estimates.
6 There are certain common elements which would
7 contribute to the uncertainties in here as well as there but
8 there are other elements which are different, so though
9 uncertainties would be somewhat similar, the numerical

10 | estimates, if they can be determined, are likely to be
11 different.,

12 A (Witness Uescott) I would like to add something

(~'f. from the- hydrologic standpoint and the hydraulic calculations.N 13 -

\

14 We believe our analysis is conservative.

- 15 We took care of some things that we were

16 uncertain about by making a conservative. choice of parameters
17

, and so on.

18 Q So does that indicate that you do not feel there

: 18 is any uncertainty associated -- any additional uncertainty
8 associated with the hydraulic?

21 A That is correct. We feel if we took care of the

22 uncertainty by overestimating factors that would tend to

23 - increase the consequences.

24 '
fx A (Witness Fliegel) Or put another way, by making

A- M . conservative assumptions while you still have uncertainty,

*
.

L_
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1 most of -- more of your uncertainty is below the estimate than
7,
; .

:V .2 above it.

3 .Q On the uncertainty associated with the probability

4 ' values here, would that same factor that you discussed in the

5 airborne cross examination, the factor of 30, I believe it

6: was, would that still be associated with these probabilities?

-7 A (Witness Acharya) Not with all the probabilities.

8 If I can recall what I stated there, the uncertainty factor

9~ .for 30 in the worst accident, not necessarily in all accidents,

10 so that factor would be the same here for the worst accident

11 but not for all accidents.

12 Q So the uncertainty factor would not go with the

f'J')
13 9 x 10-5 but wouldigo with the probabilities associated with

%.
14 the II-T/WW?

15 A I cannot identify which of the' accident sequence

i

16 ij of the risk category will be associated with that uncertainty.
4

h17 q Q What is the range of uncertainty that would be

b
~

'18 associated with any of the probability figures?

19 A I cannot speak to that because I am not an expert

8' in he' accident probability quantification.

21 MS. BUSH: I have no further questions.

22 EXAMINATION BY THE BOARDxxx

23 BY JUDGE MORRIS:

24
f'"5 Q Just so we are clear, Dr. Acharya, what does the
,):

M f actor of 30 apply to again?
c..

!

..
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Side 2 1- A (Witness Acharya) It referred to the fact that I

('') BU
( j' 2 had stated in one of my earlier testimony in the previous week

3 as to -- I recall I guess I said that a factor of 30 could i

4 be the uncertainty -- not that way.

5 The probability of the worst accident could be

6 higher.by a factor of 30 or could be lower by a factor of 30. :
!
.

f7 Q . So by " worst accident," what do you mean? An
'

8 accident sequence or are you talking about a core melt or :
,

9 what? j

10 A Accident sequence leading to very large release

11 of radionuclide.
,

12 JUDGE MORRIS: Okay, thank you.

( 13 ' MR. NETTERHAHN: I have one further question, fm)-a

14 JUDGE BRENNER: Let me see if the Commonwealth
,

;

15 ' has any followup?
.

<

16 - i MS..FERKIN: No.
I
h

17 !! JUDGE BRENNER: Go ahead.
't

18 FURTHER RECROSS EXAMINATION

xxx 19 ' BY MR. WETTERHAHN:

EL Q Looking at the same page as the questions you were

21 just asked, since you have stated that 13 whole body
,

.

lu : personrem per. reactor year is a bounding value, is it proper

23 . to apply the same uncertainties as you would to a realistic i

24
'

,s version as you would in air pathways?

k
'~ M~ A (Witness Acharya) Well, I had already said that

,

2

g -

-- - -c- . , - , , , , , - , , . , , .- -..~v. 3 - - --.------,e-- f,,4-- - - - - - - --------Twe-- .m
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1
-.

I would not apply the same uncertainty factors to these numbers

[S_,/ 2 as applied, or I might have been attempting to apply to the

3 air pathways.

4 MR. WETTERHAHN: Okay, thank you.

5 JUDGE BRENNER: Incidentally, on that last point,

6 Dr. Acharya, it is Mr. Wetterhahn that has called it a

7 bounding value.

8 Didn't you describe it as a reasonably bounding

8 value in your earlier testimony? We are talking about the

answer 18 -- 13 whole body personrem per reactor year value. f
10

,

II WITNESS ACHARYA: I am looking for exactly

12
what. exactly did I uco. '

. pm
13-v)'; JUDGE BRENNER: I was referring to something you

I4
said orally. I don't recall it is in your written testimony.

15
Well, is that a bounding value, an absolute

i

16

'

bounding value? |
.

17
WITNESS ACHARYA: That is what I meant, because

18
I'used one of the very severe accidents and then Areated all

19
other release categories on similar footing as this one.

20
So'that is why I call -- I could label it as '

21 r
bounding. -

22
JUDGE BRENNER: All right. Staff, anything

t

23
further?

24
(~N MR. VOGLER: Nothing further.

Ius y
JUDGE BRENNER: All right. Everybody is nodding:

;

,

.. - - _ _. . - - - , . .- _ - . . - - .



__.

12,282

18rg9

1 "no" so we have nothing further for these witnesses.

(O
\.j 2 We thank you very much for your time. I want to

3 comment, since I have made adverse comments by other testimony

4 by other witnesses in-the past, just to be even-handed.

5 Without commenting on the merits of the testimony,

6 I found it well laid out in ' terms of describing the bases for ;

,

7 the conclusions in all the pieces of testimony filed by the
;

'8 '
Staff on this contention and we appreciate that.

8 I think that helps the efficiency of the cross
?

10 !

examination as well as we have seen somewhat, so thank you

11 very much for that and thank you also for your appearances ,

;

12 here today. (
- ('-~N ' '13 You are all excused.
\

;

I4
We have some other business here, though', but you,

15
can pack up and go while we keep talking. Thank you.

'

(Witnesses excused.)i

IIEnd
,

I8:18.

.19

20

21

22

23

f%
u r
U 25

'
-

y g,_
s
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Mary folse .

>
,

1 JUDGE BRENNER: We wil.' give it a try. I don't !
,~\ _
,

J(_,,) 2 know if we will finish or not. i

3
. We have some matters related to this. Let me

4 .

give the findings schedule.

5 Merely plugging in the dates to the findings,

6 . schedule that we have previously ordered, this schedule
7' applies-to all the NEPA severe accident contentions. The

8 Applicant's proposed findings will be -- these are all

8 receive dates, will be due on July 5th. The City's and
i

10 the Commonwealth's, if it decides to file any proposed !

11 findings, will be due on July 16, the Staff's on July 26 and i

12
any reply by the Applicant on July 31st.

[ ') 13
Page limits -- I guess I will solicit any -

,

(m/ '<

'
: I4

recommendations that you might have. Otherwise, we have our
1

15 I own idea. !-

16
'

This would be a page limit for the proposed

17
f indings , solely on City-15. We have already established

18 page limits for the others.

19,

Ms. Bush, what do you have in mind?

*i. MS. BUSH: I think 30 pages should be more than

21
adequate.

22
E nd '.- JUDGE BRENNER: More than more than adequate.
19 . -

23

24

[is') 25

il
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1 MS., BUSH: Thirty pages should be more than

[~
(_,)/

:

2 adequate. ;

3 JUDGE BRENNER: More than more than adequate.

4 That sounds a little long..

5 Applicant?

6 MR. WETTERHAHN: Thirty pages is sufficient.

7 JUDGE BRENNEh: A hundred pages is sufficient. .

!

8 Do you need 30?

9 MR. WETTERHAHN: Well, from our experience with

:

10 our first drafts of the other findings, it would probably |

i

11 run 20 pages. So in order to give us a little leesay, I
-

!12 asked for 30 and I think it-is reasonable.

[~ 13 JUDGE BRENNER: Okay. ;V)
14 MR. VOGLER: The staff will go along with the

15 30 pages.

16 JUDGE BRENNER: All right. We had 25 in mind,

'

17 but we will give you 30.

18 (Laughter.)-

'
19 - JUDGE BRENNER: Thirty will be it then and 15

N for the reply. You don't have to use the maximum as we

21 have said before.

'

Z2 MR. WETTERHAHN: I notice that July 5th is the

Z3 ; day after Independence Day, and it may be impossible to t

4

24 get a delivery ssrvice.,,
.

A ,) .' M ' JUDGE BRENNER: Well, I can make it July 3rd'~

__ _ . . _ _ . _ _ _ . _ _ - __ . _ _ . -_ ___ - _ _ . . _ . - ._ ,_ , . . .
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; 1 then because the due date would have been July 4th.

. o
(/ 2 MR. WETTERHAHN: Well, then we would have gotten i

3 the 5th anyhow. We will take the July 5th. If there is a ;

4 problem on delivery, we will let the Board know.
4

5 JUDGE BRENNER: Okay. Do you want the 6th?

6 MR. WETTERHAHN: The 6th would be helpful.
:

7 JUDGE BRENNER: We will make it the 6th for the

8 applicant, and all the other dates stay the same anyway

9 because the reason it is the 16th for the intervenors, for |

10 .the City, is because that was a Monday. So they get some

11~ extra days anyway. But give it your best efforts to get

12 it to them on the 5th if you can, but we will make the 6th ,

,

'

/''T 13 the due date so you don't have to come back to us for a
NJ

14 request.
. i

- - 16 We have two miscellaneous matters, one of which

- 16 relatesito emergency planning, although not the main subject

17 of emergency planning and then we will get into the main

'
18 subject.

19 'The first miscellaneous matter is we want to ;

20 receive on or about the 1st of each month, starting with
t

21 July 1st, an affidavit from a cognizant high Official of

22 the applicant giving us the estimated date for fuel load, t

.

'23 not completion of construction, but fuel load, they are ;.

24 sometimes different, and just a brief explanation of the i.

\"-) 25 bases. If there is a change in the estimate, we don't want j

. . ., . .. . . . - . . -..-..-. . . , . . . . , , , . . . . . . . - - .
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.Sim 20-3 to wait until the 1st of the following month, but we want
3

,,

to receive the change right away, and I say on or about thev); 2

1st. It not an absolute due date, but give or take a few3

days,' depending on weekends and so on, that is the date.
4

On that score, we had seen some correspondence5

6 going back several months that the staff's panel, and I forget

the exact title, forecast review panel, or something like7

that, that does these estimates was going to be out there8

l
doing an estimate by this time, and if they have made a9

report we haven't seen it.
10

Does staff counsel know what the status of that13

is?12

MR. VOGLER: That is the caseload forecast panel.('' 13

O
14 I hate to predict, but they have had meetings this past week,

. 15 and to my knowledge there was nothing out when we left.

16 JUDGE BRENNER: All right. As soon as there.is

17 something issued ---

18 MR. VOGLER: We will advise the Board.

19 JUDGE BRENNER: And make sure the parties of course

20 get copies. Now I realize we would be getting the routine

21 correspondence anyway, but I don't want that treated as

22 routine correspondence. I want it highlighted and for us

23 to get it on a rapid basis.

'n. 24 MR. VOGLER: Okay.
/ 6

Y JUDGE BRENNER: There is a nine-month difference,\_s 3



_
12,287

m

Sim 20-4 1 seven-month difference in the estimates between the staff
,-

f

2( /: .and the applicant. That is why we are interested in it.

3 On the subject of emergency planning, we have

4 heard nothing about the status of the Greaterford Plan. .

-5 parties know how we lef t that. Is the status still the

6 same, uncertain status?

7 MS. FERE:N: The status is still the same and

8 i.t is still uncertain. We are waiting on Department of

9 Defense input on the plan. I have spoken to counsel for the

10 prisoners and he is aware of the delay.

II JUDGE BRENNER: Okay. Our previous orders still

12
apply and you know what they are.

,m
3

( ) MS. FERKIN: Yes, I understand.
%)

JUDGE BRENNER: The present subject is the

15
proposed issues of the City of Philadelphia for off-site

16
emergency planning and let me comment very briefly that we

17
certainly appreciate the efforts of all of the parties. The

18
predictions that if we gave the parties more time for good

I'
faith negotiations it would be time well spent have proven

0
to be correct. The issues have been substantially narrowed

21
and it is obvious that there was a lot of effort on the

22
part of the City and the Commonwealth, particularly, and

23

| to some extent apparently by the other parties and we

24
(''y appreciate that.very much.

N-] y
iWhat we have before us now, based on the City's

*
..

-, - - . . - , . - - _ , .- , -. ,. .y- - , , -
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1 reply to the answers of the other parties, which is dated

; .

T '/ - 2 June 12th, are relatively narrow issues being proposed.
-~-

3 However, Mr. Small in the City's reply did not

4 neatly say this is still pending, and by elimination we can

5 make some' inferences, but I don.'t want to rely on just our

6 in ferences , and that is the main reason for having to have

7 an oral session.

8 In addition, we perceived redundancies in what

9 we think is still remaining, and the parties did, too, in

10 thier answers, and your reply did not address that.

11 As we informed other counsel for the City

12 yesterday, we are-hoping you can start out by giving us the

('"'] 13 precise wording of what your issue is now, or what your proposed
V

14 issue is.

.

15 MR. SMOLEN: Basically we are down to two issues,

16 one dealing with an alternate water supply and one dealing

17 |with a decontamination plan.

18 Insofar as the alternate water supply is concerned,

19 we think that the issue can properly be stated by saying

2) that there is no adequate implementable plan for providing

21 an alternate source of water for the City of Philadelphia

22 which is appropriate to the locale of Philadelphia and which

23 _gives consideration to the PAG guidelines, namely, substitution

24 of other drinkign water sources, importation of water,
/ w'

'

25 rationing ---
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Sia 20-5- 1- JUDGE BRENNER: Okay. Wait a minute. We are

j 2. doing this orally, if we can, and maybe I am not taking notes

3 as far as other people. I have got you as far as which

4 gives consideration'for PAG guidelines. Could you go

-5 on from there.

6 MR. SMOLEN: Including substitution of other

7 drinking water sources, importation of water, rationing,

8 substitution of other beverages and, finally, designation

9 of critical users.

10 JUDGE BRENNER: Okay.

11 MR. SMOLEN: I do want to emphasize the word

12 " implementable" plan, which as I have stated, includes

[~' 13 consideration of ability to implement and in which is
- V)

14 included resources available.

15 With respect to the second issue of concern,

16 I think it can be phrased that there is no adequate imple-

17 mentable plan or implementable alternatives and methods

18 for decontamination of the City's water supply and water

19 supply system.

20 Now I will repeat it. There is no adequate

21 implementable plan or implementable alternatives and methods

22 for decontamination of the City's water supply and water

23 supply system, again with an emphasis on implementability

24 and consideration of alternative methods.~3

25 JUDGE BRENNER: Okay. Did that complete your''
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1 statement of the issues?

-

. ,

2 MR. SMOLEN: Yes, it does, Your Honor.;

,.

.

3 JUDGE BRENNER: That helps. We can see certainly

4 where that is derived from, and let me get the numbers right.

5 It is derived from City 3, Part 7 and 8, and also from

6 City 7, and you have taken care of the redundancies now.

7 MR. SMOLEN: Exactly, Your Honor.

8 JUDGE BRENNER: All right. Let me ask you this

9 if you can answer it. In putting forth these issues which

to you would like us to admit as issues for litigation at this

II time, . is it the City 's hard and f ast position that these
.

12 issues are true, that is they would be much the same as

,
13

( ) contentions and certainly you have stated them in contention
wt

I4 language, or are you seeking further efforts and work and
15 examination by all parties on it?.

"I
,

MR. SMOLEN: The latter is always a proper
,

14

17 consideration I believe, further work on it by the parties.

"I However, they are genuine concerns of the City of Philadelphia .

18 There has been a lot of testimony, not necessarily in.

20 emergency planning, but I have heard today about Belmont

21 High Service and the need for an alternate water source

22 under certain circumstances. Decontamination has been all

23 afternoon. There simply are no plans. Without restating

24
r~'s the issues, there are genuine concerns of the City.
6 1

\ s' 3 JUDGE BRENNER: Okay. I think you have gotten
m

.
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to the next point I was going to ask you about, and one

1
_

gj) reason for asking you to restate the issues was now we could-|
2

get the carefully studied language, and you have had time

to prepare that language of the concise issues. Your

language appears to me to be very careful that there is no

adequate implementable plan. That is not the same as saying

no adequate implementable measures could never be feasible

if Proper planning is undertaken. Am I hitting on a possible
8

distinction correctly?
g

M. M : e I used implementable plan,

10

or alternatives and methods in City 7 under decontamination.g

I am not sure that it is necessary to use that when we discuss
12

an alternative source of water since I have listed the PAGg
Q

alternatives within the framework of the contention. So theg

alternatives are there really in both. One is fully spelled
15

ut and the other is not spelled, but just subsumed under
16

the term alternatives or_ methods.g

JUDGE BRENNER: Okay. We had essentially the
18

positions of the parties in the the written filings before
3,

us and we have been through them quite carefully. But given
20

the further focusing of the language just now and the fact
21

that we received the last City written reply after written22

filings, I will give each party an opportunity just to very23 -

24 briefly give us their position and why, but don't repeat all
p
(- of y ur other arguments because we have them.25
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Sim 20-8 Let me ask the Commonwealth first. We are talking
1

. (~s, about the position on admissibility of these two issues and
's._,) 2

we will give them numbers 'at some point if we need to.
3

MS. FERKIN: Just a procedural point. Are you
4

certain you would like our position first being that the
5

applicant is the party with the burden of proof?
6

JUDGE BRENNER: Yes.
7

MS. FERKIN: Okay.
8

JUDGE BRENNER: Unless you don't want to give
9

it to us.
10

MS. FERKIN: No, I am ready to give it to you.
11

I would also like to ask a clarifying question of the City,
12

or I would like the Board to ask a clarifying question of
,_

V- the-City.
14

JUDGE BRENNER: We will let you ask it directly.
15

MS. FERKIN: Thank you.
16

With regard to what was City 7, the decontamination
17

issue, the original statement of the issue was in the context
18

of actions for recovery and re-entry. Is that still the
19

City's intent?
20

14R. SMOLEN: I am not sure that that was our
21

original position. Demineralization is listed in the PAG's

as a protective action, page 1.30 of the PAG's. It is also
23

listed in the PAG's as a restorative action under processing
24

(O) 'at pages 1.48 through.1.50 of the PAG's. So that it is really

-
-
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1 not limited to either. It is both a protective action,

.j~n

(x_/) 2 which is required under 10 CFR 50.47 as well as NUREG 0654,

-3 and a restorative action which is, required under both of
.

4 those citations.

5 JUDGE BRENNER: Okay.

6 Ms. Ferkins, let me give you our view and maybe
7 this will moot the point. We say a possible distinction,

8 and that is the one you just raised in your question. We

8 saw it as a distinction without a difference for purposes
10 of deciding on the admissibility of getting to the essence

11 of the contention and that is what led to my comment the
12 other day and presumably some of the comments by the parties

['')N
13 - .in'~the written answer that these appear to be redundant

u
14 as raised by the City, and the City has cured any possible
15 problem in that regard.

16 MS. FERKIN: So then I am to understand the

17 City is arguing |that planning for decontamination should be

18 undertaken as both a protective action and as part of a

18 recovery action?

N JUDGE BRENNER: That is what he said.

21 MS. FERKIN: Okay.

22 JUDGE BRENNER: Right, Ms. Smolen?

23 MR. SMOLEN: That is what I said. It can be

24
j,-s an and/orf but we are looking for the and.
t 1

25--
JUDGE BRENNER: We wanted to get to the essence
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Sim 20-10 of what the technical issue was, and the City has now done ;
3

, .

( i that for us.% I- 2
,

.

MR. SMOLEN: But I might say, Your Honor, that
3

the regulations requires the development of general plans
4

5 for recovery and re-entry as well. So that we are certainly

6 not limited to a protective action under the guidelines. ,

JUDGE BRENNER: I don't know if the substance7

8 of any proof, depending on our action on admissibility of

this would matter either way, and we can wait for another_9

10
day, if there is going to be-another day, which we will !

determine shortly.
11

12 Applicant, why don't you give your position on
,

the contentions as restated.(''} 13 .

\~s/
14 MS. FERKIN: Excuse me, Mr. Chairman, I thought

15 you wanted the Commonwealth's position.

16 JUDGE BRENNER: Yes, I do.

17 MS. FERKIN: The Commonwealth would stick with

18 its position on admissibility as set forth in its response.

1g We don't believe either issue of concern is admissible in

20 this proceeding, and I would like to add a couple of points.
-

,

i

21 JUDGE BRENNER: Because it seeks more detail than i

-

22 that required by the planning process.

^

23 - MS. FERKIN: Than is required in emergency planninc ,

24 and-I would like to make a couple of extra points.
/~s. .

i i
'

\2 2 The first point I would like to make is a point

i
i

- . - , - , , , - - . . . , - ,a,-- ,.-- ,---v -r, n,. . .v- , . . . - - ,- , . . , , , ~ . ,, e--- - n,,-n.,
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Sim 20-11 that I believe the applicant has raised, that the PAG's per

n

;v) se are not an emergency plan. They are, as we stated earlier
2

today, philosophical guidance. They are guidelines and

dose estimates to be used in implementing emergency plans.

The protective actions outlined in the EPA's manua L

g are not planning requirements. They are suggested protective

actions to be taken once a dose is reached per se.
7

The second point I would like to make is that

overall it is the Commonwealth's position that its emergency

plan is aimed at protecting the City as well as the rest

of the State's water supply in terms of protective actions

by recommeding curtailment of intake should there be any
2

p question of contamination of permissible limits, and we believa

N) that satisfies the thrust of both the NRC's regulations and

NUREG 0654.
15

I w uld also like to make two subsidiary points.
16

The Commonwealth's plan is not an untested plan.
17

It has been reviewed with regard to other nuclear plants
18

in the State, specifically Susquehanna and Three Mile
3,

Island. It has been tested in emergency exercises. Thisg

aspect of planning has never been questioned, and I sight
21

add that with regard to Limerick FEMA recently issued at
22

least its first crack at the evaluation of the state and
23

1 cal plans and came up with quite a few detailed
24

V deficiencies, but did not cite either area that the City
25
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Sim 20-12 cites as a possible deficiency.
g

I''') JUDGE BRENNER: We" are not limited to what FEMA.

2t
v-

might find as deficiencies though, are we, particularly3

at a first crack, as you say?
,4

MS. FERKIN: I would not argue that. I am simply5

6 stating it as a point.

JUDGE BRENNER: Okay. The Commonwealth hasn't7

8 always agreed with the FEMA findings on other subjects, has

it?g

MS. FERKIN: That is very true.10

JUDGE BRENNER: Applicant.33

MR. RADER: Since there has been considerable12
.

7s 33 testimony today regarding these matters in general, it is
e f
QJ

14 important to recognize of course at the outset the ob'iousv

that the issues as regards the NEPA review for the purposes.15

16 here in-the-hearing today and the emergency planning are

17 certainly not congruent, and the fact that certain items

'18 like this may have been discussed in the hearing certainly

19 does not indicate that they are appropriate for discussion
.

m or consideration in emergency planning.

~21 I agree with Ms. Ferkins in that this goes beyond '

22 really a level of detail type issue for emergency planning.

.n I think it goes to the scope of the issues which are necessary

24 for-emergency planning. .

(̂
25 The City has pointed to basically two provisions~

_ - . _ _ _ . .__ _.. ._ _ -. __ _ _ __.
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1 of the NUREG 0654 which it relies upon to say that this is
raf%
k

( ) 2 required. It cites Criterion J.9, which in the first placex /.
(

3 purports to deal only with ar,eas within the plume exposure [

4 EPZ and not the ingestion pathway. Protective pathways for

5 the ingestion pathway, on the other hand, are covered

6 exclusively ~under J.ll.

7 Although it has underlined certain words under !

8 J.11 which deal with decontamination as an option for food

9 and water supplies and so forth, there is certainly nothing

,

10 in that criterion nor anything else in the regulations under

11 50.47 or any other regulatory requirement which the City

12 -has pointed to which requires the planners to consider in

f'')g 13 advance ~the availability of-alernative water supplies or the
\s- i

14 decontamination of existing reservoirs. <

-15 The only_other point I would mention in that

16 context is that in terms of the PAG's that the City has cited,
,

17 .they cite decontamination as an' option. I would point out

18
| that with regard to decontamination, the PAG's at page 1.48

I'
. discuss decontamination in terms of the natural functions

of the filtration plant, and it says at that point that many

21 t

reservoirs supply water to municipal systems through a
-

2
filtration plant, and such a plant would Eend to decontaminate

;

the water supply.

24-
'i

f^x So I see it in that context. I dn't see anything
)e

\/ 2
in the PAG's and certainly nothing in the regulatory guidance

t

,

w

- , - .- - - - . ,-,-w - - - . - - - - ,.
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.1 furnished by the-Commission or FEMA which requires planners
y

q ): 2 to make advance plans for decontamination of existing water

3- ; supplies.' Certainly that is a long-range option, but it is
,

4 not required for emergency planning at this stage.

5 The only point I would make is that these options

6 which the City has discussed certainly would be available
,

7 to them. .As Ms. Ferkin has said, the State plan is intended

8 to cover all affected areas within the State and if the

9 . City believes that actions should be taken in advance to

10 - plan to truck water from one area to another, say in the

11 Belmont High Service area, . if that is required, there is no

'

12 reason why you can't do so, but-that is not a deficiency in the

f(~\ '13 State plan.
,

14 .That is all for the applicant.

R 151 JUDGE BRENNER: On your last p6 int, - Mr. Rader,

16 if we admitted the-issues as. phrased, that wouldn't necessarily

17 preclude the testimony and a finding by us -that the City can

18 readily take care of itself if'it wished to, and that would

19 be our findings on the merits, correct.

20 MR. RADER: That is correct, but it would also

21 be a basis for. finding that the contention itself lacks basis.
.

22 JUDGE BRENNCR: If we knew that was the basis

23 now.

- 24 ' MR. RADER: Well, whether-nor not it is the case
.

4 s-[ n might depend upon'the City's efforts, but my point is simply
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that is beyond the scope of emergency planning. If theI
(~

) Cityi; believes it is necessary, the City obviously willg.
, 2

put whatever resources or considerations are necessary to3

achieve that result, but simply for the City to throw up its4

hands and say this is a problem and to attempt to make a5

6 contention out of it doesn' t justify in terms of the

regulatory content which the Board must consider.7

JUDGE BRENNER: All right. I have the references8-

for J.9 and J.ll from the written testimony, but I have mis-g

placed them momentarily. I know J.ll is on page 64 of
10

NUREG 06 54.11

12 MR. RAGER: That is correct.

JUDGE BREMNER: Where is J.9?[ 't 13

p/
MR. WETTERHAHN: 61.14

JUDGE BRENNER: 61.15

16 (Paus e. )

17 All right. Trank you.

18 MR. RADER: If I may just briefly add in that

gg context, for example, pointing to J.ll, the only reference

there to reservoirs and watersheds deals with the requirement20

21 that maps for recording services and monitoring data he

22 maintained.

23 MR. SMOLEN: For what purpose?

24 JUDGE BRENNER: Well, let's not have a dialogue.

' /-~)
We can read the whole thing when we have the written papers.'"

- 25 '
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MR. SMOLEN: I would like to refer the panel to
1

7,

1] page 59 where it discusses protective actions for the
2

ingestion exposure pathway EPZ appropriate to the locale
3

having been developed. So that the J, the subsection J,4

pr tective response is not limited to the plume area. It5

encompasses both, and particdlarly J.9 talks about that each'6

7 state and local organization establishing a capability for

implementing protective measures based upon protective action8

guides and other criteria. And it goes on and talks aboutg

contamination of human food. That is certainly within the10

ingestion pathway.
11

JUDGE BRENNER: All right. You made that point in12

O 13 ' ur written filings.

x ')''

MR. SMOLEN: J.ll of course really speaks forg4

i tself. May I make some response at this point?15

JUDGE BRENNER: I think I have got the arguments16

17 really. I want to get the staff's postiion.

18 MR. SMOLEN: Oh, I am sorry.

MR. VOGLER: I would like to state at the outset39

a that there is nothing here that has caused the staf f to

.21 change its position from its previous filing. With regard to

22 City 3 ---

23 JUDGE BRENNER: Well, Ret me say we didn't find the

24 staff's position fully consistent because you had a different

25 position on City 3 as compared to City 7 and we have already
'

.
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Sim 20-17 discussed that.
3

MR. VOGLSR: I was attempting to address that, I) 2

think. What was your complaint?
3

JUDGE BRENNER: We thought your position was
4

5 inconsistent and you started out by saying that you weren't

6 going to change it. So I wanted you to have the benefit

of that view.7

?!R . VOGLER: With regard to City issue 3 the8

9 staf f was of the opinion that A, B and C were admissible.

I think A and B ---10

JUDGE BRENNER: You are going to have to be
11

12 accurate, tir. Vogler, because the designations were changed.

' '' s 13 MR. VOGLER: All right. Well, I will talk about

\ ] ,

; alternative sources of water.14

15 JUDGE BENNER: Okay.

I
!!R . VOGLER: For the reasons just ctated by

I|
16

17 ! Mr. Smolen, the staff feels that that should be explored
:

18 and, therefore, we' haven't changed our position.
;

19 With regard to Issue 7, decontamination,

20 we believe that there is no basis for that issue.

21 JUDGE BRENNER: Why not?

22 MR. VOGLEn: That is basically ---

23 JUDGE BREMMER: You said that you don't think

24 there is a basis, and my questioniis why not?
,r x
\j 25 MR. VOGLER: Because we are unable to find any
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in ur review of NUREG 0654.

1

') JUDGE BRENNER: What about J.ll*, unless you don't2j

3 consider water as a food stuff fcr ingestion.

MR. VOGLER: No are talking about naps and plans4

to identify for detecting contamination, but they are not5

g saying anything there about decontaminating it.

7 JUDGE BRENNER: All right. What is your basis

in NUREG 0645 for alternative sources of water?8

MR VOGLER: The ones that Mr. Smolen cited, theg

10 beginning of planning standard on page 59 of NUREG 0654. We

11
think that is basically where the staf f comes out and we

feel that there is an issue there. We don't know the bottom12

line. We feel that there is enough basis there to admit'~'

13

'"'

g4 that issue to see what the City of Philadelphia has to say.

15 JUDGE BRENNER: Well, we will see what you have

to to say, too, if we admit it.

g7 j MR. VOGLER: And we will.

18 . JUDGE BRENNER: All right.
!

gg JUDGE MORRIS: Mr. Smolen, you muy not be able

20 to answer this question, but it is a question that bothers

21 me not only in this context, but in the phraseology of many

22 contentions which allege that there is inadequate planning

23 or inadequate action, and I never quito know what inadequate

24 means and I wondet if you would be able to tell me what kind
-

;>

'
'/ 25 of actions or f acts or whatever would Icad to an adequate

*
.

_ . _ _ . _ - _ _ _ _ _ _ _ _ _ _ -
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Sim 20- 19 response to your contention?g

: ,m

( ) .MR. SMOLEN: If Your Honor please, in this
2-J

3 particular case there '.s no plan. Therefore, there is no

adquate plan and therefore there is no adequate implementable4

5 plan. There simply is no plan within the context of the

6 state emergency plans relating to an alternate water supply

7 and relating to a decontamination. We used the terminology

a " adequate" because we haven't see any plan yet.
+

So what we would like to have is a plan and ang

10 adequate plan, and I might add in response to counsel for

11 applicant, the NUREG does say thati it is a state responsibility j

12 to plan in the ingestion exposure, pathway. It is not merely

/9 13 a city function. The NUREG itself is clear on that. \
!t.g

14 I might also add to another argument proposed ,

t

15 or submitted here, the FElm submission regarding emergency. ;

iti planning when I read it didn' t deal with the ingestior.
/

17 exposure pathway. It dealt only with the plume, and it may i

is be that is the reason that no objection was raised in the i

:
,

FEMA report to a lac)h of an alternate water supply or a lack ;
to

20 of a decontamination plan.

21 It appeared that it only dealt with the plume

22 area. Moreover, the fact that the stato plan has never been !

l ,

23 questioned in other prnceedings is not definitive that it is - |

!

! 24 lacking in an alternate water supply or decontamination
I

26 plan that that may be a requirement. That no one else ever' '

|
'

_ _ _ _ _ _ . _ _ _ _ _ _ _ _ _
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Sim 20-20 raised it, that is not definitive in this case and that isg

not'a issue. I hope I have answered your question on2

\ 3 adequacy and a lot of other things in response to what the

4 other counsel has argued.

5 JUDGE MORRIS: Well, let me follow up briefly on

6 adequacy. Do you believe it possible to develop a paper

7 pl n which could be judged adquate or would you believe thatg

8 it would be necessary to go beyond simply a paper plan to
,

some kind of test or execution'to determine adequacy?L, g
l' %

MR. SMOLEN: Well, I think the key word is;P ,10
=;

gg implementability, and'th'at is a question which is in, or is1
,

'

3-
'

12 covered by 10 CFR that there has to be reasonable assurance,

\

13 that the emergency plans are implementable in order to protect7-
5

} ' the public. So implementability of a plan is an issue, ag4

N
15 major concern of the city and we think it is covered by the

!
regulations and the code of federal regulations, as well as. . . , 16 s

1I the NUREG.7 17 gy ,

i 18 JUDGE MORRIS : I won't ask you what reasonable
> , m i .

,

'

,

gg assurance is because that is our word, or our term.
4 '=

s

20 Thank you.

21) | MR. SMOLEN: Thank you.,

.,i

22 -j JUDGE.BRENNER: .All right. We are going to take

23 a recess of 15 minutes and then see if we can come back and

24 rule on these issues. So we will'be back at 5:20.
m

_ 25 (Recess.)
.

N

. \,

' ,N

1

d
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.T2LLMM/mm1 JUDGE BRENNER: All right, back on the record.
t ,

u,/ 2 We are going to admit both issues of the City of
3 . Philadelphia as issues-for litigation, as they have now

4 been phrased by the City. We will ask the City to check the

5- transcript and to make sure the transcript accurately
6 reflects what the City said. Don't change them. Just that

7 theyLaccurately reflect what you said. And, file a memo with

us stating exactly what they say*in the transcript, if it is

accurate, with the transcript reference or some notification
9

that there is a minor inaccuracy,if that is not the case,
10

just as soon as you can.

11'

We will wait for that before issuing a confirmatory
12

order.

f''}' 13
A sws In essence, we find that the general planning

14

Standard J which has been re fe rred to on page 59, which, of
15

~

course more importantly, is almost an exact statement of the
16

regulation -- namely 10CFR50.47(b)(10), almost verbatim. It
17

may be verbatim. I haven't compared them again. It does

-

gg provide a regulatory basis for consideration of both issues,

-

20 particularly whether or not protective actions for the-

i

21 Ingestion exposure pathway EPZ appropriate to the locale,

t

22 .which the City emphasized, and'we emphasize, too, have been,

23 developed.'

i .. 24 In terms of a factual basis, we have enough of a

g basis in part w'th the litigation of the severe accident
| |

. 1

l
i

,_

l. ,

,. . -- . . . , . - ._ _ . _ . - , , , . ~ - , . . _ _ . . . . - , . . _ , , , , . . . . . . . _ . . . . . - . _ . _ . _ . . - , , , - . . ,
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1

,23 - mm2 contentions, but I think even without them, that in the event
i \

's ! of a severe accident, you have a large city which is largely,

3 if not exclusively dependent on surface water drinking

4 water sources, that protective, mitigative and alternative

5 type measures for supplying of drinking water to the city

6 residents could be necessary.

'7 And that supplies the factual basis for the issues

8 at this time. Of course that is just the admissibility |

9 - stage. As all the Parties know on the merits we could

10 -
c nelude that A, no planning is necessary because every-

thing can be done ad hoc; or B, some further planning that

12 the Parties want to put into evidence has been done,-and

/''' ~ 13 that is sufficient. Or, more planning and measures are ;

i
A-

14' necessary and so on. But that would be for the merits.
T

15 That is the general basis for our ruling. I can

16 give you.a few particulars now.

17 The Applicant and the Commonwealth and the Staff

18 with respect to the decontamination contention are arguing
i-

19 in effect that far-reaching detailed planning -- I think

that phrase comes-out'of one of the Applicants' filings,
20

21 but it seemed to have summarized the views of the other

two parties also -- that that type of far-reaching detailed22

23 planning for the ingestion exposu:e EPZ is not required,
:-

and thatmore generalized planning utilizing ad hoc
24

i-j''T .
-

,

L \m,) responscs during an emergency might be appropriate.
26

,

r w- - - = . . ~ -- e . - - , . . . . -. ~ ,, --, -., -
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4

1
*

- mm3 .And in part the Applicant cited the Southern
-.,A

x_,) 2 California Edison Case of San Onofre, which is ALAB 717,

3- appearing at 17 NRC 346. Particularly cited was page 373. '

4 However, as we read that decision, it talks about ,

. ,

. 5 certain things before it in that case on the merits and has ;

6 not overruled the guidance in 50.47(b)(10) and the general

. guidance of Part J that we alluded to. And we also looked
7

more particularly at J-11. And in applying J-11 we believe

that consumption of contaminated foodstuffs includes water.
9

If it doesn't expressly in the NUREG, the City has provided
10

us sufficient factual basis as to why you should worry about

' 11
water consumption as well as foodstuffs. And to say that the |

t

12 - only thing applicable to water is mapping and surveying is

['''}
'

'13 .just not a very common sense reading of the potential harm
s/ >

14 to which the Cencral Planning Standard A, and more particular1: r 3

15 J-11 is directed.

~16 To some extent J-9 would also support- the City. We
'

. 17 don't necessarily agree with the Applicant that J-9 clearly

18 only applies to the plume exposure pathway EPZ simply

because it re fe rs to plume exposure. It also refers togg

20 contaminated foodstuffs from exposure to the plume. But we

don't have to worry about that, because General Planning.21

22 - Standard J and J-11 provides enough of a basis as we had

23 stated. And San Onofre does not overrule that type of

guidance.
24

}A) In addition, we will evaluate on the merits what.;
-- v 25 q.

-

!

.

p-

,_c-. - , , , , - - .-,...-.r. - . . , - - ~ , ,- ,. - -.n~ , .
-
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1

mm4 kind of planning'is necessary to admit the contention doesn't_,s-

2 necessarily mean a finding that some far-reaching detaileds-

J

3~ planning, or whatever that label might mean, is necessary.

4 And all the Parties will be free to argue during litigation

of the issue that whatever planning is available vill5

Provide reasonable assurance.,
-6

All right. There is an argument made that even7

idea of alternativeif We 3PPly J-11, the alternative --

8

9. sources of wate r supply is beyond anything in J-11.

10 Again, for purposes of admitting the contention, we

11 think there is enough of a factual basis that for the

12 locale involved, that should be explored. And that really

13 the two contentions are part and parcel of the totality of
f''

'

\_s
~ 14 what we have to look at to the extent; A, whether or not

15 anything is needed; B,;if something is needed, you might

16 need more planning for alternative sources if you don't

17 'have decontamination capabilities.

18 And on the other hand, if_you have decontamination

tg capabilities, you might not need more planning for

alternative sources.y

21 If we were going to make a distinction as to

regulatory basis in 0654 between the two issues'in contrast
22

with the Staff's views, there is more of a basis for the

decontamination contention than there is for the alternative
' 24
~A
I(_)' - sources contention. But, nevertheless we don't make that

. .
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1

mm5 Jdistinction because of the General Planning Standard an d,-.s

2
- 50.47(b)(10).

3 More particularly, as the Parties should know,

4~ adherence to the guidance in NUREG 0654 is not expressly

'5 required, it .is not a regulation. 'And, of course, I am

6 addressing these comments now to J-11 and not 50.47(b)(10)

~7 which is the same as the General Planning Standard.

8 It is open to'any Parties to show that adherence

9 to the guidance in NUREG 0654 is either necessary or not

10 sufficient. And Three Mile Island has addressed that at

11 ALAB 698, and this is the Appeal Board Decision, of course,

12 16NRCl290 at 1298 to 1299. There is a little more on it
~

, (~%, 13 in the Licensing Board Decision which the Appeal Board cite
-

l'~'') .I_just gave you was affirming. And the pertinent portion Of,g

the 1981 Licensing Board Decision on that can be found at

14NRC-at page 1460.
16

All right. Again we would emphasize that there is

enough flexibility in the important words appropriate to the
18 -

locale to admit the contention.
19 -

One of the Commonwealth's reasons for opposing the
20

contention differs somewhat from the Applicants', more

precisely is-in addition to the Applicants' ojections, andg

n- the Commonwealth-reemphasized that objection today,

namely that it is not legally obligated to supply the City
. 24

. (m) 25 .with analternative supply of water.\
-

C
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1

fs mm6 However, in admitting these issues we are not
( I
\j 2 - precisely -- we are of course not even close to finding

3
that the Commonwealth should supply an alternative source

4 -o'f water. As we understand the issues, it is that the total

5-
umbrella, if you will, of emergency planning coverage,

6 should contain provisions which reasonably assure'that the

7. City would have an adequate water supply if the normal

8 water sources in some part or in whole would'become unusable

9 in a radiological emergency.

10 - In fact, the Commonwealth has noted in one of the

11 written < answers by the Commonwealth, that it is willing to

12 work"with the City and the Applicant regarding development

/''p 13 fa City-specific alternate water supply plan. The
s ,

x_/
Commonwealth is mainly saying,'however, it is not theg

Commonwealth's responsibility to do it'either by money or

resources, I gather.
16

So, in admitting thecontention and relying on, in

part, Planning Standard J-11 as a basis, we want to emphasize
18

thatLwe are not adopting the marginal note in J-11, which

assigns an X, if you will, in the columns, only to state for
20 -

21 J-11. Part of our reliance was on the General Standard of

M J. And we are not determining who should do the planning.

23 - In fact, it would be open on proof if we were to find, j

24 hypothetically, that measures can be taken by the City. I
7-ss

A\'')
'

i

25 We may find that and thenconclude that since this i

i

4

h

*

- , _ - .. . . - . . - . ~ . . - ... _ - - - _ . . .- _. - , - ,
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. mm7 is within the City' own area of responsibility, authorityfm
f,._, ,f 2

, and capability, it is now up to the City as to whether or not

3
it actually wants to take those planning measures.

4 That 's one possible result.

5 I think that sufficiently discloses our reasons.

6 I want to emphasize that although we took only a brief
7 recess now to consider the further clarification of the
8 arguments, we have indeed spent quite a bit of time considerin g

9- the written filings of the Parties, and they were very

10 helpful to us. I did not want to take the time now, nor is

11 it necessary in disclosing the basis for a decision, to

12. discuss each and every subsidiary argument of the Parties.

But I think we-have hit the main arguments, and we didr'N 13
( )
J

14 appreciate the assistance of the Parties in those filings.

15 I think that concludes our business here today.

UI
Our written order o n- this would simply be a

-17 confirmation referring back to these transcript pages. But

UI
we will await prior confirmation from the City that the

19 issue-is worded correctly in the transcript when we see it.

20
If there is any particular question or clarification,

21 given the fact that we are doing this orally, I will

22 entertain them now. But not reconsideration, just a

23 question if somebody is con fused as to what we have done

here.
24

25 MR. RADER: One point I would raise. In the event

.
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1
mm8 the Applicant were to seek reconsideration of the ruling,n.

k ,) .2 would it be.five days from today or five oays from your

3 confirmatory order?

4 JUDGE BRENNER: From today. You had better come
5 up with some mighty good new reasons, because I emphasized

6
.that we did give' the Parties a lot of opportunity which the

7 Parties properly took, to give us the arguments.

'O We did find the arguments helpful. We did.not find

9 the arguments outrageous. It is just, to the extent we have

10 - indicated, we disagreed with some of the arguments.
.,,

11 MR. RADER: I.wasn't personally offended. I just

12
wanted to know in case the client wanted to take that action.

L
S ^'}

13 JUDGE BRENNER: Well, once in a while if perhaps
Li

14
we made, faces, if not verbally, in' person at some of the

15 argurments -- and the argunents on these issues did not fall

16 in that category, I wanted to emphasize that.

g7 MR. SMOLEN: Having a.last-word syndrome --

18 JUDGE BRENNER: That is our syndrome. Go ahead.

19 MR. SMOLEN: ho'w many days would there be for--

20 a reply to a reconsideration?

21 JUDGE BRENNER: You are not required -- there is

22 no provision for reply to reconsideration unless we ask

23 for a' reply.

24 MR. S!! OLE N : May we request same, should a
'

e s/ 25 reconsideration --
-

*
-
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1
mm9 JUDGE BRENNER: Before we would grant reconsideration, ,

2 we would give any parties who might be adve rsely a f fec ted ,x_, a

3L chance for reply. So, if reconsideration is filed by the

4 -Applicant, and you hear nothing from us, unless and until
5 you do, you are still.in good shape.

6-
Tin a t is, we can summarily deny request for reconsider--

7 ation without seeking answers.
.

8
MR. SMOLEN: Thank you very much, your Honor.

9 JUDGE BRENNER: And we followed both courses as

10 the Parties in this case know. When we wanted more informa-

11 tion we did ask for replies to reconsideration motions, in

.the past.
12

D''N 13 - MR. SMOLEN: Thank you.
( ).
wj

14 JUDGE BRENNER: We 11, , we thank the Parties for

15 their good efforts all this week. In fact, I should take
.

this opportunity to say throughout this hearing. We will16

be in recess for some uncertain period of time and we have

already set the mechanisms in motion for further advice
18

from the Parties who have to get back to us on different
19

points that would lead towards the litigation of offsite.

20
emergency planning matters.

21 But-for now, the record is closed on all the other

22- issues which we have litigated, including the issues this

23 week.

MS. FERKIN: Just one matter. I was hesitantto24

!~)t _j bring this up, but I have to_for personal reasons. I have to

.
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r
t+

I*

mmld do it.n

2 Do you have a ballpark estimate as to when you
!,

~ 3. would like to start Emergency Planning? |
4 .

4 x
,

ii 4 JUDGE BRENNER: No. And there is a lot that has i

5 to happen before we get there, and we don't know when
,

,t

6- .those things will happen. ~

!

7 14 S . FERKIN: 'Okay. Thank you. You said what I i

|| .8 wanted to hear. ;

l' - 9 JUDGE BRENNER: .We are adjourned at this time.
.

10 (Whereupon,:at 5:30 p.m., the hearing in the
!

above-entitled matter was adjourned.)
-

11.
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