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I UNITED STATES OF AMERICA

2 NUCLEAR REGULATORYiCOMMISSION

3 ATOMIC SAFETY AND LICENSING BOARD

O 4 _______________x
:

y 5 In the matter of: :

O :
$ 0 UNION ELECTRIC COMPANY : Docket No. STN 50-403 OL
R :
b 7 (Callaway Unit No. 1) :

:
] 8 _______________x
d -

6 9
i
c
y 10 Tiara Room
$ Chase Park Plaza Hotel
5 II St. Louis, Missouri
3

g 12 Saturday, December 5, 1981
t =

13
i The hearing in the above-entitled natter was recon-

| 14 vened, pursuant to recess, at 9:03 a.m.
$

{ 15 BEFORE:
=

d I6 JAMES GLEASON, Chairman
i Atomic Safety and Licensing Board
b 17
w
5 GLENN O. BRIGHT, Member
w 18 Atomic Safety and Licensing Board
P
"

19g JERRY R. KLINE, Member
" Atomic Safety

20
- and Licensing Board

21

22

]
23 ;,

.

24
(2)

25 '
!.
$
I
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1 APPEARANCES:

() 2 THOfiAS BAXTER, Esq.
Shaw, Pittnan, Potts & Trowbridge

3 1300 11 Street, N.W.

O Washington, D. C.
4

and
e 5
M
9 JOSEPH E. BIRK, Esq.
j 6 General Counsel's Office
R Union Electric Company
$ 7 1901 Gratiot Street
A St. Louis, Missouri
j 8

d Appearing on behalf of Applicant,
d 9

$ KENNETH M. CHACKES, Esq. and KAY DREY
g 10 Chackes and Hoare
$ 314 I) orth Broadway
j 11 St. Louis, Missouri
3

y 12 Appearing on behalf of the Joint Intervenors

()3
Coalition for the Environment, Missourians

13 for Safe Energy, Crawdad Alliance.

m
g 14 ROY LESSY, Esq.
$ Office of the Executive Legal Director
{ 15 Nuclear Regulatory Commission
= Washington, D. C. 20555

. J 16 -

| 9 Appearing on behalf of the Staff.i

b 17i

E
M 18
=

a

| 20

21

|

22

|

23 |

'

(~)
25jj

f

f
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I
_P _R O C _E _E _D _I _N _G _S__

() 2
(9:03 a.m .)

3 JUDGE GLEASON: Could we get started, please?

4
For those of you who have not had an opportunity,

5y there is a sheet of paper on the table to the side of the
9

@ 6 room for those who want to make a limited appearance statement.
R '

*
S 7 You can put your name down.
A
i 8n This is an opportunity set aside by the Licensing
d
" 9~. Board under the rules of the Regulatory Commission for thosez
O
5 10
g who desire to make a limited appearance statement regarding
=

5 II
the application of the Union Electric Company to operate a

B

f I2 nuclear facility in Callaway County.

( 13
I might say there are no constraints on what you

m

fI might say. It doesn't even have to be relevant.
=
0 15
h (Laughter.)
=

f
16

We like to keep it what I classify as genteel. As
s =

* 17$- you know, we are all -- I hope you know we are all trying to
E
$ carry out our responsibilities, but we do have a kind of
s
"

19
g requirement that your remarks be limited to a five-minute

20
period. If you have a lengthy statement and you have it

21
written out, why we can include it in the record, if you

22
desire -- you know, if it goes beyond five minutes.

23
! I should also say that your remarks that you make

24 i
(]) are considered by the Board. They are considered not in terms

25
i of something that Board can base its decision on but in terms
t

|
! ALDERSON REPORTING COMPANY, INC. |
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1 of areas the Board might be looking at that perhaps it may

O 2 have overlook in the process and in the hearings of this

3 application.

4 I would like to say one further thing before we

5g start, that this Board is composed of three members and you
e
@ 6 see only two of us here today. Dr. Kline has been with us up
R
$ 7 until the end of yesterday's proceedings and had to return to
s
j 8 Washington because he is embarking on another training course,
d
c; 9 starting, I think, tomorrow. But he will be reading your
z
o
y 10 remarks in the record and all of the remarks are taken down
!

@ 11 by the reporter and they are reviewed again as the Board goes
it

g 12 about making its decision.
c

13 So with that brief preliminary statement, calling

m

5 14 them in the way they have signed up, the first person is
5

{ 15 Eldora Spiegelberg. Would you please come forward?
::
~
- 16XXXX gg This is.the table h~ere. You can just sit right~down

us

h
17 and if you'll just give your nar.e and your location -- you don't

|
l

18'

have to give your address for the reporter.
P

h l9 LIMITED APPEARANCE STATEMENT OF ELDORA SPIEGELBERG
=

20 MS. SPIEGELBERG: I am Eldora Spiegelberg and I

2I live in University City. I am President of the Women's

22 International League for Peace and Freedom, the St. Louis

| 23 Branch,

24 The Women's International League for Peace and

25) Freedom opposes the construction of the Callaway nuclear plant
|

|

! ALDERSON REPORTING COMPANY. INC.
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13

I for many reasons. We know that the price of uranium fuel has

(,_)
.

2 skyrocketed, as has the price of construction.and maintenance

3 of the Callaway plant, so that the cost to us, the consumers

C)
k/ 4 of electricity, will be extremely high.

2 5 But fear of exhorbitant prices is minor compared to
N
4
2 6 our fear for our health and safety. Our study of these
R
*
S 7 factors for p'revious testimony at public hearings has convinced
s
j 8 us that: one, the nuclear waste from this plant will be with
d
=} 9 us for generations to come; two, the risk of nuclear accidents
z
O

h
10 which are potentially catastrophic is always high; three,

=
$ II the construction of each additional plant adds to the need for
3

f I2 maximum security since it produces the raw materials for

)=
--

13 nuclear bombs with the risk of terrorism, thus threatening,

m

-3 I4 our civil liberties. .

$
9_ 15 Four, radiation from the plant itself contaminates
=

g 16 the atmosphere and the water, enters the food chain and
s

h
I7 ultimately affects the health of all those living in its

E
IO

$ proximity. It always seems when we weigh the benefits and
s
"

19
8 risks of nuclear power that we get all the risks and the
n

20 utility gets all the benefits.

21 Our insurance policies exclude nuclear accidents, yet

2

{
the Price-Anderson Act absolves the utility from most of its

23 financial responsibility. We are unalterably opposed to the

24
(]} construction of the Callaway plant for the above reasons and

25
would like to cite the Wall Street Journal statement that

,
e

i ALDERSON REPORTING COMPANY, INC.
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1 "Unreliability is becoming one of their -- i.e., the nuclear

I) 2 plant's -- most dependable features. " When a nuclear plant

3 like Consolidated Edison Indian Point 2 plant in New York

4 was shut down for repairs it took seven months and S1 million

s 5 to complete a series of repairs which the utility's president
8
3 6 admitted would have taken two weeks at a fossil fuel plant and
R
$ 7 over and above unreliability we have seen studies which
~

j 8 indicate that the need for -- the future need for electricity
0
q 9 does not warrant the construction of the Callaway plant in
z
o
y 10 the first place.
_E

$ II JUDGE GLEASON: Thank you, Ms. Spiegelberg.
3

j 12 Pearlie Evans? Just give your name and your location.
5,

X / j 13 LIMITED APPEARANCE STATEMENT OF PEARLIE EVANS
' = ;

m

5 I4 MS. EVANS: My name is Pearlie Evans and I am from
$

{ 15 the office of Congressman William L. Clay. I serve as his
=

E I6 district assistant here in the St. Louis area.
M l

I

U- I7 : I am here because there are a couple of things that
'

E

$ 18 I want to express on behalf of Representative Clay, who has had
c
s

l9 many concerns about the building of the Callaway nuclearg i

|"

20 | power plant and has expressed his opposition to it for many of

2I the reasons that have already been cited.

22(~' But I would like to enter into the record the fact
';

N-s'
23f that Congressman Clay was the sole representative who contacted

24(~ ; !! Dr. Ernest Votenau, who at that time was Director of the
/ ;

20 5 Nuclear Regulatory Commission Office of Inspection and Enforce-

!!
J ALDERSON REPORTING COMPANY, INC.
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1 I ment, asking for an investigation of the Bill Smart firing

i j 2 incident.

3 Now on Monday, December 12, 1977, Bill Smart was

4, demoted from an ironworker foreman to a general foreman with

e 5 a big pay cut. I am told that this was one of the first cases
9
j 6 that was investigated by the NRC, but on Monday, I believe
R
$ 7 this was Tuesday, of ' 78, he was fired.
3j 8 Now the concern here is that the power plant and
d
[ 9 the three organizations that have filed their joint petition

3_
$ 10 have asked for -- asked that Union Electric be denied a
3
_

'j 11 licensing permit. Mr. Clay supports that effort. .These groups
s
d 12 are Coalition for the Environment, the Crawdad Alliance and
E
=

[ ) $ 13 the Missourians for Safe Energy.
~~' =,

z
g 14 I would like to enter into the record Bill Clay --
$j 15 Congressman Clay's rationale for his opposition and this is
=

j 16 a. publication from the Wednesday, December 2, edition of the
a

y 17 ! Post-Dispatch, citing comments from Nunzio J. Palladino, who
E

h 18 is the new NRC Chairman. This is what he says, and he was
c
8

19s speaking, I might add, at the annual conference of the Atomic
* !

20 | Industrial Forum in San Francisco,

21 What he said was this to the industry people

r' 22 || represented there: "There have been lapses of many kinds in

(s
23 ' design analysis resulting in built-in design errors, in poor

(m 24 j construction practices, in falsified documents, in harassment
LJ y

25 of quality control personnel and in inadequate training of.

a

'I

;! ALDERSON REPORTING COMPANY, INC.
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I reactor operators," he said. Quality cannot be inspected

,x

(_) 2 into a plant. It must be built into the plant.

3 And all of you, that is this group, I would say I'm

4 sure you know this, but the practices at some plants do not

e 5 confirm that the importance of this principle is always under-
O

h b stood.
R
$ 7 The Bechtel company is one of the largest nuclear
3
j 8, power plant builders , I am told, in the world. That company
d

N 9 has asked to be connected or hooked into the Union Electric3

z
c
y 10 Callaway County plant. We also oppose that on behalf of that
_5

@
11 group and from his office, that the application should be

3

y 12 denied.
,=-

(/g 13 Thank you.
,=--

x
5 I4 JUDGE GLEASON: Thank you.
$j 15 Marjorie Reilly?

h=

j 16 LIMITED APPEARANCE STATEMENT OF MARJORIE REILLY
A

h
I7 ' MS. REILLY: My name is Marjorie Reilly and I live

e
3 18
-

in University City, Missouri. I want to thank you for making

P I9g ! this time available for limited appearance statements from
|-"

20 | the public.
!!

I I realize that the Board is required to rule only
|

~ 2
( '; on matters in controversy among parties to this hearing, thatt

23|
La

is, the single contention that the failure of the quality
!

24f, assurance program for the construction of the Callaway nuclear |(~' ;
i<s

25 i plant raises the possibility that the operation of the plant

!
0 |

ALDERSON REPORTING COMPANY, INC. i



137 2093

I will endanger the health and safety of the public. However,

() 2 I hope that the Board will also consider, on its own

3 initiative, other matters affecting public health and safety

4
that have been beyond the resources of intervenor groups to

3
% raise. *

a

3 6
3 For example, I hope that the Board will review,
n
R 7
; with the Missouri Public Service Commission, the Applicant's
n
E 8M technical and financial qualifications to operate the Calla-
d
d 9
]. way plant in accordance with 10 CFR Chapter 1.
o
H 10
j The Missouri Public Service Commission is conduct-
=

fII ing an audit of the projected and actual costs incurred by

d 12
Union Electric in building the Callaway plant, including thez

a

recently-cancelled second unit. Last year, the Missouri
0 14
$ Public Service Commission refused to allow Kansas City Power
=
0 15y and Light Company to place in its rate base the newly-
_

- ~
- 16

g constructed and operating Iatan coal-fired plant.'

d 17 ' The Missouri Public Service Commission determineda
=
M 18
= that Kansas City Powar and Light Company had de-rated existing

19j plants in order to justify the need for the new plant.

20
Should Union Electric attempt to justify the need-

21
for the Callaway plant in a similar manner, or should the

1 22
/'N Missouri Public Service Commission determine from its auditk)'

23 '
that Union Electric cannot charge customers for certain costs

24

(]) of the callaway plant, it is possible that Union Electric
'

,

25 |I
!

j would be unable to meet its revenue requirements for the

d
!!

!| ALDERSON REPORTING COMPANY, INC.
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1 Callaway plant.

([,) 2 This, in turn, raises serious questions about the

3 Company's ability to fulfill the financial protection require-

4 ments for liability insurance, indemnity agreements, additional

e 5 safety requirements stemming from the accident at Three
8
j 6 Mile Island and other costs associated with the safe operation,
R
$ 7 shutdown and decommissioning of the Callaway plant, particu-
;

j 8 larly if these costs cannot be recovered from customers and
d
C 9 are assessed to the Company for its management decision to
E,

@ 10 build this nuclear plant.
E
_

11| Thank you.j
S

t

I 12 { JUDGE GLEASON: Thank you, Ms. Reilly.
5 >-

ng' )m 13 |E
x/ i

$ 14bW lb ;

E 15 0
5 !

7 16 |
? .

*
!

@ 17 '
5
-

5 18 !
= !

5
19 jg

a p
.

20 !

i
21 b

:I

O

22 || |,3
! j 4

' ''''

23

24 i] |
s

u,
,
i

25

,

!,
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I Gwen Giles?

XX I 2 LIMITED APPEARAMCE STATEMENT OF GWEN GILES

3 MS. GILES: Thank you very much. My name is Gwen

4 Giles. Until July of this year I was State Senator, repre-

5g senting roughly one-fourth of the city of St. Louis, the
n
j 6 fourth that is in this general area in thich we are presently
R
*
S 7 sitting.
N
2 8s My purpose here today is simply to relate to you
d
$ 9 experience I've had since 1977 in the Misscuri Senate in
z
C
H 10
g responding to concerns of ordinary citizens regarding the Cal-
=

II laway plant. Very briefly, that response to me in the forms

g 12 of letters, personal telephone calls, telegrams, questions at

( j' 3<w
13j public hearings was in almost total opposition to the operation

m

$
I4 of that plant, not just for reasons of physical integrity

=j 15 in terms of what those citizens felt would result as increased
=

f 16 cost to the, but more and overriding as reasons for opposition
z

y" 17 the ordinary citizens' fear -- great fear -- of personal
=
M 18 health and safety, not just for themselves but for future_

c
h I9
8 generations of Missourians.
n

20
! In all honestly, I would say to you that I received

21 two statements of support for that plant. They were both from

22 women who were about to enter a training program -- who had
()'\.

entered training programs and came to me with complaints of,

!

24 f sex discrimination at that plant. So those are the concerns({ , !

25 J
1 I came to express to you.

I
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1 I hope that there will be a denial of the license
,

i

(j 2 for the benefit of plain ordinary citizens who really don't

3 have a chance or the capacity to appear before such a group of

4 citizens.

e 5 Thank you very much.
R

$ 6 JUDGE GLEASON: Thank you, Ms. Giles.
,

'R
s 7 William Vaughn?
A

XXX $ 8 LIMITED APPEARANCE STATEMENT OF WILLIAM VAUGHN
e
k 9 MR. VAUGHN: My name is William Vaughn. I have a
?

E 10 Ph.D. in biophysics. I reside in University City, Missouri.
_E

$ II I am a Union Electric stockholder and I am Vice President of
a

N I2 a consulting firm entitled " Environmental Measurements, Inc."
,=

x

( )@ 13 I wish to address to you a few remarks on Union
x- =

m

5 I4 Electric's application for an operating license for Callaway
$

15 Unit 1. The perspective on my comments is that I was Chairman

E I6 , of the St. Louis Coalition for the Environment's Energy
^

\

U. I7 i Committee in 1974 and 1975 when the construction permit was
E i

} 18 first filed for.
A
"

19g Our group intervened in opposition to that applic-
e i

20 ation. As I reflected back on our preparation for that -- those

21 hearings -- and our presentation for those hearings I am

22 ! somewhat surprised at how well our group of volunteers actually(^;
/ 4

0

23b prepared our research and presented our issues. While we had
1

(~~ more than thirty initial contentions, in the prehearing nego-)
Lj

1

25 j tiations a lot of these contentions were restricted and very

!!
a ALDERSON REPORTING COMPANY, INC.
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1 few actually survived into the hearing.

[) 2 Many of those contentions were ruled out as being

3 generic, which by no means indicates that they were spurious

4 or unresponsible. They were just too general for the Callaway

e 5 plant, as viewed at that time. Other issues were ruled out
N

$ 6 because we could not financially afford the expert witnesses

R
S 7 required to formally present our case, again no reason to
n
j 8 dismiss these contentions as frivolous.
d
[ 9 Among those contentions that did survive, perhaps

E

$ 10 the strongest was the issue of Union Electric's forecast of
E
_

j 11 demand and their financial capability to safely operate the
3

y 12 i Callaway facilities. As I reviewed these Contentions I thought

?!,m
/ i : 13 it would be worthwhile to share some of them with you today
(- @

-

m

5 14 and to demonstrate the continued strength of our argumente

5
2 15 from 1974 and 1975 against the Callaway facility and show that
5
y 16 troublesome generic issues still have not been resolved.
s

@ 17 , First, in 1974, we raised the point that electrical
a ,

'
5

18 | demand would not grow as Union Electric was predicting it, andw
=
5

19g that their financial position was not strong enough to allow
n

20 them to safely build and operate the facility. Now, in 1981,

|

21 Union Electric sites many of the same arguments which we raised

^ 22 in 1974 for the rcasens they were cancelling Unit 2 back in
;

23 october of 19",

24
(~') 1. , c.t . is could see the validity of these issues,

25 i why couldn' t Union Electric see the validity of these issues
'

i

1 ALDERSON REPOPTING COMPANY. INC.
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1 back in '74 and '75? As a matter of fact, Union Electric
,,

( ) 2 cancelled 1200 megawatts of capacity whichvould be less expen-
_

3 sive for them to build, less financially burdensome for them

4 to build, in favor of continuing with the more financially

g 5 risky Callaway nuclear facility.
O
j 6 Second, we raised the issue that Union Electric would
R
$ 7 bear enormous burden from a temporary or long-term shutdown
;

j 8 due to safety considerations at other plants. Since that time
d
5 9 there have been several instances of reduced power operating
z
o
y 10 conditions throughout the industry and imposed by the Nuclear
3
_

11 Regulatory Commission which have imposed financial burdens on@
u

N 12 other utilities.
=

f 13 The problems following Three Mile Island are an
/ \

' i

=-

m

5 I4 example. We do no feel that Union Electric could stand the
$

{ 15 financial ripple of an impact of reduced power considering how
=

j 16 delicate their financial situation is now.
a

d 17 Third, we raised the point that the pressure fatigue
E
5 18 -- the pressure vessel fatigue cracks were a significant issue,
_

e
s I9g even thought it was not resolved at the time. Because it was
n

20 generic, we could not raise it for the Callaway facility. Yet

2I in 1981 the issue of pressure vessel fatigue and safety consi-

22(') derations has sur faced publicly as thermal shock issues were
*

!

23 discussed and Oak Ridge National Laboratory was asked to look

T'4 24 | into this issue which we raised in 1974.
y~-

25 j If Union Electric cannot benefit from the results of

!i i
1 i
;i ALDEF< SON REPORTING COMPANY, INC. I
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1 those findings that Oak Ridge National Lab may come up with,

m
2 may not implement them in the plant, we feel that the pressure

3 veseel integrity is still in question for the Callaway facility.

4 Fourth, we raised the issue of qual'ity assurance,

e 5 whether or not Union Electric would be able to implement
0
@ 6 adequately a quality assurance program that would assure safety
R
$ 7 for the public. I believe in your hearings recently you have
3j 8 had several questions raised about that point, which we also
d
c} 9 raised in 1974 and 1975. There has been inadequate implemen-
z
o
g 10 tation of that concern.
E

@ II We question the ability of Union Electric to design
3

I 12 and implement an adequate emergency evacuation plan. Such

()5 13 emergency evacuation plans depend heavily on dispersion models

=
5 14 of air pollutants. Union Electric's models, in turn, depend
$j 15 heavily on the calcine assumption that there will be long-term
=
j 16 statistical behavior of the plume of pollutants, of radiation.
A

d 17 ! That is well known. That is not going to be the case in the
$

{ 18 event of an accident that requires an emergency evacuation.
P
"

19g There need to be different nodeling considerations.
n

20 For an adequate protection of the public, models must be able

21 to take into account reasonably well the short-term dispersion

22 conditions from such facilities. Union Electric's models, as

23 ' far as we can determine, still do not take into account the

24
[]} latest research on any diffusion from such low structures.

25 There are many other issues which were raised in 1974
,

I
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2:6 j 2100

l and 1975 which we feel are still very germane to the Callaway

(, 2 plant. We still question very strongly the safety and the

3 wisdom of having the plant operating with so many unresolved
,-

[ 4 questions and I ask you to think in tenns of the public safetys_,

e 5 rather than the enormous number of dollars that have been
s
T 6 poured into the holes out at Callaway building that facility.
R
$ 7 Think of the public safety rather than dollars at the
s
j 8 moment as you come up with your decision. We think that they
d
N 9| have not adequately addressed all of these long-standing
z
o
g 10 issues.
5
$ II Thank you.
3

N I2 JUDGE GLEASON: Thank you, Mr. Vaughn.
=

m n() g 13 Louis Green, please?
~

t
'n i

5 I4 LIMITED APPFARANCE STATEICHT OF LOUIS GREEN
N

{ 15 MR. GREEN: My name is Louis Green. I'm a lawyer
=

j 16 practicing here in St. Louis. I have been, all of my adult
*

I

h
I7 ' life, as were my father and grandfather before me, my family

=
5 18 and I have roots in this community and we are concerned about
P
"

19 | the potential impact on this community of the decision thatg
|"

20| you will make.

2I We are concerned about many aspects of it, of course,
i

22 but the one I want to address here is the one of construction

23| defects. I know you've heard a lot about construction defects.

(~} 24) I assume that substantial construction defects may or do give
~j 1

25j rise to potential safety hazards. I'm not an engineer. I don't

n |
ALDERSON REPORTING COMPANY. INC. I:
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1 know enough about the consequences of construction defects, as

) 2 you do, and I am not here to talk about the conseqbences of

3 them.
-

,~

4 The one thing that I do know about construction

e 5 defects that you don't know is what I want to tell you. That
$
@ 6 relates to the complaints that have been made, if you want to
R
$ 7 call them complaints, the statements and allegations that
s
j 8 have been made about deficiencies in construction by Bill
d
C 9 Smart.
i
e
$ 10 Unlike you, I have known Bill Smart personally for
3

h 11 a number of years. I have known him pretty well', and I want
3

g 12 you to understand that in my opinion he is an extraordinarily
5

( ) 13 truthful person. I think there can be no serious questionaabout

m

$ 14 his competence to judge whether a plant is being built, at
E

{ 15 least the things he has pointed out, whether they are being
=
y 16 done correctly or not.
e

d 17 ! His performance demonstrates that he is perfectly
5
y 18 capable of knowing whether something is being done right or
p

h I9 not within the range of his experience. What I am here to tell
M i

20! you is that he is a very credible, truthful person. He will

21 tell the truth, in my experience, even when the truth is very,

22 very harmful to him. He will come forward and volunteer it.

S
23 So I urge that you give very great consideration to

I

(', 24) the allegations he has made about construction defects. They
/ 9

'

t

25 : are not to be dismissed lightly. Whatever he has complained I

|

!i
.i ALDERSON REPORTING COMPANY, INC.
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I about that has not been investigated in the field should be )
,

O 2 checked out. If necessery to teer something down to get at the
!

3 construction and find out what is in there, that should be

4 done because I am confident that yeu will find that most of

5g what he has said will turn out to be accurate.
a

j 6 Thank you.
R
*
" 7 JUDGE GLEASON: Thank you, Mr. Green.
A

| 8 Thomas -- I really can't make that name out --
d
" 9~. Perril? Your writing is as bad as mine.*

2
o

10o LIMITED APPEARANCE STATEMENT OF THOMAS THIRLKAL
E

$ II MR. THIRLKAL: My name is Tom Thirlkal and I am a
3

g 12 resident of University City. I am here today as a representative
5

f13 of Missouri Energy Action and the Missourians for Safe Energy,

y 14 which is an intervenor in this hearina,
i $

~

end 2 { 15
=

j 16
us

6 17

5
5 18

i5
E 19
s

20

21

22
!

23 '

24 ',

O I
'

25,

.

:
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I Intervenors have clearly shown that construction

() 2 defects are a great hazard to the citizens of Missouri. These
i

3 defects only increase the likelihood of a temporary shutdown
m,

4 of the Callaway plant. There are serious questions as to how

g 5 the costs of such a shutdown would be handled.
E

@ 6 This issue was addressed at the last shareholders'
R
C
S 7 meeting of Union Electric, where a group of shareholders intro-
3
j 8 duced a resolution requiring the Board of Directors to include
d
q 9 in their annual report the projected cost of a shutdown of the
z
o
g 10 Callaway plant for a period of six months or more. Regrettably,
_E

! II the Board of Directors refused to be responsible on this issue
a
p 12 and recommended that it be rejected.
=

() 13 This is not an idle question. Three Mile Island was

14 the grossest example of how ratepayers have been made to bear
ej 15 the brunt of a shutdown of a nuclear plant. The Wall Street
=

E I0 Journal noted that so far ratepayers of Pennsylvania, through
w

-h
I7 an 13 percent rate hike, and state and federal subsidies have

=

{ 18 paid $1 billion for the cost incurred by the plant's closing.
c
h I92 The consideration of economic issues is of particular
5

20 importance in the time of this recession. According to the

21 Electric Power Monthly and Industry Journal, when the Callaway

plant .goes on line Missouri Electric rates will be increased

23 by thirty percent. When this happens, Missourians' electrical,

24
(]) rates will be the sixth highest in the nation.I

25 The irony of this is that Missouri is one of the:

d
a

al

il ALDERSON REPORTING COMPANY,INC.
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1 most economically depressed states 2.n the nation. Our unemploy-

) 2 ment rate is almost twice the national average of 8.4 percent.

3 We believe that these extreme increases in rates are not
,,

(j 4 justified because of the huge cost overruns that have occurred

0 5 since the plant's inception.
O
j 6 The estimated price of Callaway is now $2.1 billion.
R
*
E 7 This is up from $550 million in 1971. In short, the ratepayers
s
j 8 are now being punished for Union Electric's inability to
d
" 9~. effectively plan for the Callaway plant. We think it is
3
g 10 unfortunate that the NRC does not consider the economic impact
3
_

5 II of a nuclear power plant when it issues an operating license.
2

N I2 A study by the Commission on Environmental Quality
3-s

( ) j 13 shows that the implementation of solar power would create
~

~- =
m I4
% twice as many local jobs as would nuclear power. Clearly, in
E

15 the long run, solar would be more beneficial. The above

g 16 | arguments are clearly demonstrating the need to deny Callaway
^

|
..

U 7 its operating license on all levels -- health, safety and

I8 economics. The operation of the Callaway plant is a mistake.
c
s I9g Simply put, to allow the Callaway plant to operate
n

20 turns both the physical and economic concerns, both the safety

21 and health of Missourians.

22] Thank you.#
23 JUDGE GLEASON: Thank you, Mr. Thirlkal.

!

-

24 | Mr. Rudolph Kaufman?

25 ,

1
ALDERSON REPORTING COMPANY,INC. |a
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1 LIMITED APPEARANCE STATEMENT OF RUDOLPH KAUFMAN
^

.

V 2 MR. KAUFMAN: Good morning. My name is Rudolph

3 Kaufman. I live in University City. I am not here as a repre-
%

4 sentative of any organization that has been involved in thesej

e 5 proceedings. I come here as a concerned and interested citizen.
$
@ 6 I was able to attend parts of the four hearings and
R
*
E 7 I read part of the transcripts. What I have heard and seen
M
j 8 during these days has been enough to give me great concern
d
d 9

3.
about the safety of the Callaway plant and, therefore, of the

$ 10 safety of all of us in this area. I was astonished to find
E
_

g 11 out that Union Electric and its contractors are almost entirely
M

j' 12 responsible for the monitoring of construction and the reporting
=

y 3i

13! > j of safety violations.
_

z I4
@ He seem to be operating on some kind of honor system
u

{ 15 called self-regulation where we, the citizens of this area,
=,

-
. . , _ _

16( are utterly dependent on the reliability, efficiency and
z
" 17'

d honesty of the representatives of companies which have a vested
,

5
$ I0 interest in producing a plant as fast as possible at the lowest
C
"

192 cost possible.
=

20{ Even so, enough has come out of the testimony pre-

21 sented here by these company representative to cause serious

22
doubts about the safety of Callaway. We have heard about

23 ' defects in concrete, defects in welds and embeds, defects in

-' 24
pipes, but we have been assured that all is well, even though

|

25
many areas have so far progressed in construction that they arei'

e !l Ij ALDERSON REPORTING COMPANY,INC. I
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{} 1 not accessible and can no longer be inspected.
,

2 One of the most shocking things, to me, was that a

A 3 def ect in pipes was discovered not by the quality assurance
\

4 inspectors on the site but by a report from Wolf Creek,

5 where a worker had discovered similar defects in similar

6 pipes and had reported it to his superiors.

7 Can we count on the workers at Callaway to help

8 monitor the safety of construction work? I don't think so.

9 The nane of Bill Smart has been mentioned a number of times

10 here and I think af ter the Bill Smart incident the word must

11 have gone out to the workers at Callaway to hear no evil,

12 see no evil, speak no evil. Don't rock the boat or you will

131ose your job.

14 So I don't think we can rely on the work force at

15 Callaway to contribute to the safety and quality assurance

16 people and if contractors and Union Electric don't do their

17 jobs they have to get word from some other plant abcut

18 something that's already being installed in theirs, then I

19 think we 're all in trouble.

20 I was going to quote Mr. Nunzio Palladino's speech

21 that's already been quoted. So I don't want to repeat it,

22 but I do want to repeat this one sentence, when he said,

23 " Quality cannot be inspected into a plants it must be built

( 241nto the plants."

25 Mr. Chairman, you and your conmittee of experts

O

ALDERSON REPORTING COMPANY,INC,
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(]) 1 will have to make a judgment as to whether quality has-been-

2 and is being built into this plant. I have heard and read

rs 3 enough testimony to think that it isn't, even thouah I am
\ $

4 not. an expert. You will have to weigh the financial f a te of

5 Union Electric against the potentie.1 for disaster of the

6 population of a vast area.

7 You are asked to put on the line an enormous time

8 bomb which even its cwn builders have found to be full of

9 flaws. Can the NRC gamble with our lives to license such a

10 pla nt which even industry sources rececnize we probably

11 don 't even need because of the diminished quote and demands

12 for power.

13 Shutting down construction now will be cheaper f or

14 Union Electric than another Three Mile Island and a lot

! 15 better f or our health and welfare.

16 Interestingly enough, there was an article in th e

17 paper yesterday about the operators of Three Mile Island who

18 are now suing the NRC for billions of dolla rs. The suit

19 says negligence and omissions by the Nuclea r Regulatory

20 Commission in th e performance of its duties and

21 responsibilities were causes of the TMI accident and the

22 resultant damages to GPU. So now the NBC is being blames

23 f or th e failures that occurred on the Three Mile Island..

( 24 And on the principle that if we d on 't learn from
,

25 the mistakes of the past, we are bound to repeat it, I would

O
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1 like you to accept into your record a two part article from

2 the New Yorker tha t relates to what happened at Three Mile

3 Island tha t ma y not directly pertain to these hearings buty,

(_.)_

4 certainly directly pertains to the problems of nuclear power.

5 I have a set of these documents here, if you will

6 accept them.

7 JUDGE GLEASON: 'Je 'll have it appended to the

8 record, so it would be there, but we would like to see it

9 ourselves.

10 MR. KAUFMANs I h a ve about six or eight copies

11 here.

12 JUDGE GLEASON: All righ t, if you could just give

13 them to the reporter.

(s)v 14 (The documents referred to follow:)

15

16

17

18

19

20

21

22

23

24

25

)
~
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A I\EPORTER AT LARGE
THREE MILE ISLAND

l-CLASS NINE ACCIDENT

previous decade, was entitled " Report speech-in which, it must be noted,

A CARDINAL rule for the de-signers of commercial nuclear on Three hiile Island Nuclear Station he did not discuss Dr. Hanauer's report

8 essential to safety must be installed in
power plants is that all systems Unit 2." of July,1969, or any of the other

Dedicrtion ceremonies for Three documents in the government's inter-
duplicate, at least, so that even if some hiile Island Ur.it 2, some ten miles nal files which pertained to potential
of the apparatus fails there will always southeast of Harrisburg, Pennsylvania, safety problems affecting Three h!ile
be enough extra equipment to keep the were held on September 19, 1978. Island Unit 2. Nor did he make any
plant under control. Federal regula- Deputy Secretary of Energy John F. mention of a candid and much more
tions governing the industry mandate O' Leary, a leading spokesman for the general private memo, dated Novem-
strict conformity to this prudent design Carter Administration's nuclear-pow- ber 1,1976, that he himself had
philosophy. Still, there is a type of er policies, described the new plant on prepared at the request of the pol-
accident that can jeopardize the safety that occasion as an " aggregation of icy-planning staff for the incom-
of a nuclear plant despite the fact that capital and patience and skill and tech- ing Carter Administration. In that
it may be equipped with several levels nology" that was " sort of a miracle memo, which focussed on some of the
of carefully engineered safety devices. in many ways." According to Dr. weaknesses in the federal govern-
This type of accident involves what is O' Leary, who served as the director of ment's handling of what he re-
known as a common-mnh Wre- licensing at the Atomic Energy Com- ferred to as "the massive safety issues
a single event or condition that can mission from 1972 to 1974, the plant associated with the commercialization

~

cause simultaneous multirle malfunc- was "a scintillating success," and he of nuclear power," O' Leary said that
tions and create a widespread failure in added that from this achievement "it "the frecuency of serious nnd noten-
Eplant's safety system. Dr. Stephen is fair to conclude . . . that nuclear tially catastrophic nuclear incidents
H. Hanauer, who is an engineer with [ power] is a bright and shining option supports the conclusion that sooner or
the Nuclear Regulatory Commission for this country." Dr. O' Leary re- later a major disaster will occur at a
and has been one of the federal gov- turned to Washington, D.C., after the nuclear generating facility," and that
ernment's chief nuclear-safety experts ceremony, taking back with him a sou- "the N.R.O., as was the case with its
for the last fifteen years, has written venir Three ' Alile Island Unit 2 predecessor, the Atomic Energy Com-

8 on the " disastrous effect" that com-
an extended series of official reports paperweight, and for months after- mission, has been unwilling to face up

ward he kept on his desk a photo- to the policy consequences of assigning
mon-mode failures could have on graph of himself taken during that high probability to a serious nuclear
the reliability of key safety systems
in nuclear plants. On Tuly 17, 1969, .==:- _
while Dr. Hanauer was the head of . - -

_ _ ___

the Atomic Energy Commission's Ad-
~

-- -

visory Committee on Reactor Safe- -

guards, he sent a memo on behalf of
the committee to Dr. Glenn T. Sea-
borg, the chairman of the commission.
Hanauer said that he and his col- [_ g- I=-leagues, in reviewing th'e design of a g-
proposed nuclear power plant, had ob- U l'served that it would incorporate cer-
tain devices " vital to the public health -

and safety" which could be disabled by
common-mode failures. Hanauer's ~

memo urged that the problem be cor- .-

rected while the plant was under con- [, '

9struction, but the recommendation was
never carried out. On hiarch 28, c.k
1979 barelv three months after the s

O plant started commercial operation-it
( / was struck by common-mode failures h*

that contributed to what is now l )
regarded as the worst accident in the
history of commercial nuclear power.

- 1

Hanauer's memorandum, which was
flg,$Ljust one of the unheeded warnings per-

|

taining to the plant that federal safe- j

ty authorities had received over the-
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A moreover, had also
'

" -.
received only ' super-'

-

,

A ficial training on how
, , , . .

'- b %. to respond to complicat-s ed plant malfunctions.N ,_
- '

cy [ - s
;; ~'N ,

Craig Faust and Ed--

ward Frederick, both
i n-. 1 <

.
: a

''

f ,
sch ra u tes h' '

-

j ."
'

! d , N *.; e - 4. cf had fo.merly operated

p - submarme reactors for, '~ ,.y 9 . , , -

h.M / - ': A i the Navy end were,' *

'

|
licensed by the N.R.C.. '

@' -
-

-

to operate the newi
-

reactor at Three h!ile
i _, 4 f

- Island, were on duty\
,

in the Unit 2 control

[ . ) room. The shift super--

.

; visor, William Zewe,s<' '

another high-school
) graduate who had been
[, through the Navy's nu-I. ..| - ,

7~ '

g
";-

-
:== ,p , clear program and was

,

N a licensed senior reac-
. , , ,

.

- ' tor operator, was do-*

in.- ing paperwork in his..
<e-

g GM"' office, next to the con-
trol room. Zewe was

"I thought they responded to these college afflications by letter." in charge of the plant
during that r.ig ht's
graveyard shift-11* *

r.u. to 7 A.M. Two
t

accident." The day after the accident, the Union of Concerned Scientists, I technicians on Zewe's sixteen-person
an aide noted that Dr. O' Leary's have carried out for the last ten years. overnight crew were in the basement
memorabilia from the Three hiile Is- Results of this research had, in fact, carrying out routine maintenance on
land dedication ceremonies had been prompted the U.C.S., in a report pub- part of the main feedwater system,
removed from his desk lished on January 26,1979, to recom- which provided the reactor with one of

Given the regulatory lapses leading mend that sixteen plants, including two vital rupplies of cooling water.
up to the accident, and the extensive Three hiile Island Unit 2, be shut The plumbing arrangements in a nu-
warnings about the plant's safety down for repairs. clear plant-unlike the pipes in, say, a

weaknesses which had long been avail- house-are built to exacting standards
able to federal officials, there is some TN the early-morning hours of and require exceedingly careful main-
question whether the event at Three .L Wednesday, htarch 28, 1979, tenance. In addition, the water carried
hiile Island should, in a strict sense, Three Afile Island Unit 2 was func- by these pipes must be continuously
be called an " accident" at all. Indeed, tioning normally, under full automatic curified to p_revent foreien matter from
gos ernment records indicate that in control. (The adjacent Three hiile circulatine throuch the system and
most respects what happened was a Island Unit 1, its sister nuclear plant, damacine any of the couipment.The maintenance workers, who
predictable outcome of known defi- had been shut down six weeks earlier
ciencies in the type of nuclear equip- for refuelling and was undergoing were r ot required to have federal
ment installed there. This regulatory tests before it was to resame opera- licenses or to go through any federally
failure raises unsettling questions about tion,later that day.) No one on duty at approved training programs, were try-
the safety of the tens of millia.is of the plant was a qualified nuclear ing to cope with a problem common
people living near the other commer- engineer, or even a college graduate, to any type of plumbing system-a
cial nuclear power stations-seventy- nor had ar.yone there ever received clogged pipe. The pipe in question was
one in all-that are now operating in adequate technical training on how a small one coming from one of eight
this country under the auspices of the to handle complex reretor emergen- tanks, known as polishers, that

re-

Nuclear Re ulatory Commission, cies. Such training was not required by moved impurities from the main feed-
sy" m. The polishers them-which in 197 , by act of Congress, re- the N.R.C. and was not customarily water

placed the A.E.C. The questions given in the standard one-year opera- selves had to be cleaned out periodi-
about nuclear risks are not new ones: tor-training programs conducted cally, so that the sludge accumulating
they have figured prominently in the by the utility companies and de- inside them could be disposed of and
continuing public controversy over signed primarily to instruct the opera- fresh filters-einy re u h hd
nuclear power, and they have been the tors on how to go about their routine the conuencv of coarse sand-could
focus of research that, as a member of duties. Plant supervisory personnel, be installed. The work had been going
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cn f:r tbout alev:n h:urs, and the-

I !.

fsmall transfer pipe, which was sup- 4

posed to allow sludge from Polisher [No. 'l to be flushed into a receiving /
Itank, had\become blocked. Donald j i

'

Miller, one of the technicians on duty,
{! f

,

had been trying to clear the line for ,

{} -
N(jm~about an hour by shootme m water

and bursts of compressed air.
~ Shortly before 4 A.bi., Frederick % (

Scheimann, the Unit 2 shift foreman, t/) l
.

'' ~

,

went to the basement to see how work I g, ( _.]
G

on the pipe was progressing. He dis- 1

cussed the problem with Miller and f #with Harold Farst, the other techni- - r 3
' < .i Mf

(
clan on duty. Scheimann climbed up ']| r' ,'

5*
on top of a larger pipe so that he could j j g

t,"
j '

Q4 [ j
look into the polisher through a glass

-

.

window. "All of a sudden, I stan ced
hearing loud, thunderous noises, like g:- i

, s -'ha couple of freight trains," he said ,
, a

later. He jumped down from the pipe,
heard the words " Turbine trip, reactor = \

trip" over a loudspeaker, and rushed | fs 7 ,

to the control room. The maintenance i /
crew working on the polisher had j i

.

~ accidentally chnked otT the flow in the
mai_n feedwater system, forcing Unit "And now it is my pleasure to introduce
Es generating equipment-its turbine His Honor the State Bird."
and reactor, which had been operat-
ing at ninety-seven per cent of full e e

power-to shut down. The equipment
suddenly tripped at thirty-seven sec- the main feedwater system. The cres- had created a common-mode failure-

9 onds past 4 A.bf.
_sure of the C'ooling water in the reactor a multiple safety-system failurg-of

Routine emergency procedures were had increased ranidly, since it was still the sort that, because of its supposedly
initiated automatically. Unit 2 had being heated by the hot uranium fuel, remote probability, had been officially

,

been equipped with multiple automatic and the pressure surce had r,opped regarded as an " incredible" event.
devices, supposedly fail-safe, that were open a relief valve. All this activity During the first few minutes of the
designed to respond immediately in the was predictable, but what happened accident, conditions at the plant were
event of a serious plant malfunction. then had not been predicted or allowed grave but not desperate, since there
These devices were linked to an elec- for: the relief valve, which should was a remaining set of safety devices
tronic alert system that constantly have reclosed after a few seconds, available to help cool the reactor. This
monitored all major aspects of plant jammed open. Cooling water started to equipment consisted of three additional
performance and triggered remedial drain cut of the reactor at a rat of up pumps-part of the hich-pressure in-
action if it detected an abnormal to a hundred and ten thousand pounds lection system, which was ennnected in
condition or any signs of impending an hour, or about two hundred and a special reservoir of emergency cool-
trouble-including, certainly, the twentv &&ns a minute-a hemor- ind water-that were canable of~
failure of the plant's main feedwater 'rhaging that seriously threatened the r'esupplying the reactor with .ainu-

~

minute, orsystem. To deal with this particular safety of the plant. Second, the crisis sand callons of wate- 2

problem, the plant had been equipped was compounded by one of those in- more than enough to compensate for
with three emergency feedwater stances of carelessness that easily es- what was being lost through the stuck
gugg{that were desicned to operate cape detection in a complicated ma- relief valve. Two minutes after the
_ automatically if the main feedwater chine like a nuclear power plant. accident began, two of these emer-
system malfunctioned. Within seconds Somebody, most likely during routine gency pumps automatically went on,
after the equipment was shut down, tests two days before, had shet two but to no avail, for the reactor opera-
the three emergency feedwater pumps valves in the system that eined water 3,s monitoring the accident on instru-
went into operation, just as the reac- from the emergency feedwater cumos ments in the control room decided in
tor's designers had planned. The in- into the parts of the cooling system shut t hern off. They throttled the'

j

cident should have ended there. A few where cooling water was urgently pumps so that practically no emer-
seconds into the shutdown, however, n'eeded. The three pumps that were gency water could be delivered to the ,

*

all the careful plans for insuring the expected to cool the reactor-a single reactor. This ahnen r ncentred somee

safety of Unit 2 were upset. The crisis steam-driven emergency feedwater four minute 2fter the accidene becan,'
had two immediate causes. First, the pump and two emergency feedwater and represented a further common-'
nuclear reactor-the steel tank that pumps powered by electric motors- mode failure-in this case, a deliberate
holds the plant's uranium fuel-had were rendered completely ineffective. n.aneuver by the operators to override
responded violently to the shutdowETf In other words, a testing procedure the plant's automated safety equip-

- - - - - - - --
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*

ment. The operators then inadver- reactor's primary cooling system. The effective cooling. A series of further
tently worsened the accident still fur- pressurizer, which was partly filled instrument problems, equipment mal-

'

ther. They opened a drain line_ to with hot water, helped control the pres- functior's, computer-system break-
,

remove even more water from the sure of the reactor's primary cooling downs, and numerous other difficulties ;

reactor-an action that effectively dou- water. The operators had been in- beset the Unit 2 operators and a grow- )
bled the severity of the coolant loss. structed, in the absence of a reactor- ing number of plant officials who were

'
|

Faust, Frederick, Zewe, and Schei- water-level indicator, to infer the coming to their aid. "It seemed to go
mann, who were trying to cope with amount of water in the reactor from - on and on, surnriw sfeer surprise,"
the accident as best they could and the amount in this auxiliary tank. Ac- Thomas Mulleavy, a radiation-pro-

# were performing in accordance with cordingly, since the pressurizer instru- tection supervisor at the plant, has re-
their limited training, had interpreted ments indicated that the pressurizer called. "The quipment that we had to
control-room instrument readings to was full, the operators assumed that the use did indeed malfunction, as most
mean that the reactor had too much ' reactor was full, too. This particular equipment will do on occasion, and
water in it rather than too little. They way of interpreting their instruments, always seems to when you need it
were unaware of the onen relief valve. Frederick later explained, was "what most." At 7:24 A.M., shortly after '

The control room at Unit 2 had everybody punches into you" during Gary Miller, the station manager, ar-
no indicator that directly reported the operator-training program. rived in the Unit 2 control room, a

;
whether or not the relief valve was Within five minutes after Unit 2's " general emergency" was declared-j
open, and so it remained open, unknown main feedwater system failed, the reac- the first ever to arise at a commercial j
to the operators, for some two hours tor, deprived of both normal and etaer- nuclear power plant in the United
and twenty minut_es. (Brian Mehler, gency sources of cooling water, and no States. Plant personnel tried to tele-
the supervisor of the incoming shift, longer able to use its enormous ener- phone this news to the N.R.C.'s re-
arrived early that morning and discov- gy to generate electricity, gradually gional office, outside Philadelphia, but
cred the open relief valve during his started to tear itself apart. The pres- they were unable to reach anyone there

'

review of plant conditions.)g-odd sure of the water inside, which had at that hour and had to leave a mes-
as it may seem-was the control room increased suddenly in the few seconds sage with the N.R.C.'s answerine ser- /
equipped with any instrument that di- after the accident began, now kept de- vice.
rectly told the operators how rnuch creasing, uncontrollably and at times " The net result of a long chain of
cooling water was inside the reactor. precipitately. The water remainine in- human and mechanical failures was

klnstead, the operators had been trMned side the reactor beran to flash into that for some sixteen hours the hot,
to monitor the water level in another steam, which in the next few hours uraniu'm-fuelled core in the Unit
; tank-a separate one, called t,h,,,emst- expanded and blanketed m' ch of the reactor was not adeouately cooled, Alle u
suri7er-which was connected to the reactor's uranium fuel, preventine the uranium fuel rods overheate .

9
~

~

.
_ swelled. and ruptured, according to, . , ,,

7- post-accident N.R.C. estimates, withy "O-
,

about a third of the core redocad enW w
go ,

7 rubble. The severe!y damaged fuel1:2 y,, ,.

g Sf p4 4i rods released large amounts of radio-
$, NQ$ active material into the rest of the

s . - MM5 j reactor, and, heause of the open re-9 W .,-
.y lief valve, much of this material es-

,

b- caped into the containment building'

|
Ii housing the reactor. The atmospherer '

j

M $ there became " murderously radio-e

4 / active," as one N.R.C. officist later
E described it, and thousands of gallons-

d. h ) of r2dinactive water from the reactor
.

were accidentally pumped from the'

contai'nment buildine into a less secureREADER m ADvtSOR .f[ auxiliary buildine. Plant officials, how-
I .

,y
J

pp Mr.MBER or THE

| M.W YORK STbcg EXCHANGE / ever, say that they were unaware of
;

- the extensive fuel damage-beh,ev ne,
because of the readings from the pres-m W

7'di surizer tank, t_ hat the fuel in the reac-

- -

' 5 .

i H ',,,,,%. 't i,,,
''

tor was adequately covered with cool--w
-

~"
mg water-and they assured the pub-

,

lic throughout the day that there was|
~

|

'

3

i r ~h , no threat of a radiation release. (Some
,

<s<w congressional investigators have con-G
i

D cluded that the managers of the plant
- knew about, but did not disclose to the

' dc . - N.R.C., certain data that would have
,

indicated the true peril the plant faced |
,

h.

3 V-@ p,mr, .y g - 6. that Wednesday.) Like the plant offi-
cials, the N.R.C. concluded from the''' * V. ': -* , ,

data it received from the plant that'

i

{,
-_ _-_____ _ _ _ _ _ ___ _ _ _ _ ._- _ _
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end-somt in response to- - s.

' g tdvice issued by Penn-
,

~~ -- - ;7 g/, ,H
'

sylvanis's Governor Rich--" P - ~i
ard Thornburgh to preg-r -

,

nant women and to,

/;
'

,

N a m -

j I w' families with preschool' '
.

,
,

'

I-

I Yb[
children, but most throughl t' e

their own good sense.
~

L
'

'
|1 W By the evening of Sun-

# .

'I f [n !c}iA
\; d, day, April 1st, the atmo-

j*
/

f :
sphere of crisis had begunb ;
to abate, for the N.R.C.', jj -| ;i %gf

( ) _{
.

,{,-
d , a% ,.-- p - had found that its fears of

a hydrogen explosion were
based on spurious techm, cal

h ! 4
1

-

p i

. analysis. There was never
__

he any possibility at all of ay t- _ ,,

/
ge hydrogen explosion, the

-%
~ 5 agency learned, to its em-

i

, "\ s]Td w barrassment, because the'

4 x
[ j * amount of oxycen needed

N - , , }r
- |p -_ -% to combine with the hy-( \ ~

7

=

drogen to make an explo-
save mixture su dmnh-

j [ -; _m 4 .

nnt nreu nt in the revenr.gf} }b
,

-

Moreover, what hydrogen

( there was could be removed
by relatively straightfor-
ward techniques. This en-

"Of course, Barnaby Tadpole is just my pen name." couraging news still left
N.R.C. and Unit 2 offi-

I cials facing several press-. .

ing problems, however,

.

the reactor had been kept in a stable sample of cooline water taken from the most important of which was

|
condition, and in very carefully the reactor late Thursday afternoon trying to keep the fuel in the reactor
worded public statements agency offi- was found to contain so much radio- adequately cooled. To aid in this ef-
cials went to great lengths to play active material that it became clear fort, industry experts from around the
down the seriousness of the accident. an appreciable fraction of the reactor's country converged on Three Mile Is-
(According to tape recordings that fuel had been grossly damaged. land and formed advisory groups,
were made of some of the conversa- N.R.C. analysts admitted to being which developed plans for providing
tions that day at the N.R.C.'s emer- dumbfounded by " failure modes" that long-term cooling of the reactor and

J gency headquarters, senior N.R.C. had "never been studied," and they for preventing further leakage of radio-

f public-relations co5rdinators said that concluded that the fuel damage active materials from the containment
"we ouwbt en he re,1 crey"in report . might make it extremely difficult to and auxiliary buildings.On April 27th,j
ing what the N.R.C. knew about keep the reactor safely under control. after weeks of delicate maneuvering,I

y conditions at the plant.) Joseph Hen- As the officials pondered the difficul- the plant was finally stabilized and put
drie, chairman of the N.R.C., briefing ties, they received word from the into controlled shutdown. Nn aere-
members of Congress the next day- plant that unevnected bursts of radio- ciable amnth nf r,*netive mere

|
March 29th-said that there might active gases had been released from had escared'f' rom the plant during the
have been some minor " cracks" in- Unit 2 and were being blown by the accident, according to the subsequent
"perhaps about one per cent" of the wind toward some of the neighbor- official investigations; they did find,

j reactor's uranium fuel rods, but he ing towns. Furthermore, N.R.C. of- however, that it had been a very close
emphatically assured them that there ficials, relying on hasty consultations call. %d E=.

was no serious " ongoing problem" at with expert advisers, concluded that a Two years after the accident, Unit

the plant. Instrument readings from large, growing, and potentially explo- 2 remains shut down. Its uranium fuel
the plant by then showed extremely sive "hydrn7en bubble" might bue has by now been much cooled off, but

A high radiation levels in the contain . formed inside the reactor-a develop- its containment building and auxiliary
V ment building, but Hendrie dismissed rnent that conjured up the spectre of a tanks are flooded with more than

a

these readings as an " oddball" in- possible large-scale release of radioae- million callons of radioactive water.
tive material from the plant. Federal and its status as a showpiece for thestrument error.

Not until early on the morning of and state officials began preparing con- country's " bright and shining" nu-
Friday, March 30th-two days af- tingency plans for an evacuation of the clear-powered future is greatly dimin-
ter the start of the accident-did the region, and announced to the public ished. Unit I also remains idle, pend-
magnitude of the problem begin to that evacuation might be necessary. An ing an N.R.C. decision on whether it

. be understood by plant and N.R.C. estimated hundred and forty thousand may safely resume operation. The only
officials. _A three-and-a-third-ounce people fled the area during that week- work in progress at the plant is a clean-

_ _ _ _ . . - - _ _ - . - _ - - _ _
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up effort aimed at disposing of the generating station can supply all the
.

-

radioactive debris left from the ac- electricity needed by hundreds of thou-
cident. hietropolitan Edison, the com- sands of consumers. A concerted effort

. pany that operates the plant, has been over the last century by private
trying to recruit a work force for this corporations and, more recently, the k*
grim chore, which is expected to go on federal government has carried for- U
for years and to cost at least a hillion ward the development of technology 9
dollars-an expense that the owners of for central generating stations.
the plant would like to see covered by Among the important innovators m

boiler technology was a Rhode Island ( /.8# some type of federal bailout. The com-
pany's employment advertisements, engineer named Stephen Wilcox, who jyf'

<C k' (
0such as one placed in the Timn in late in 1856 proposed a new type of water- E 1f a

1979, have promised prospective re- tube boiler, capable of producing steam d g {cruits for the cleanup work "g- more efficiently than existing boilers
precedented onnnrtunities for new and with less risk of a boiler explosion. *Nh

*
scientific experience" and "immediate Joining forces a decade later with a

| ,_ round_ f_loor _ opportunities for dedi- New York inventor named George ,

^ -

-

-

'
cate scieEtists and engineering per- Herman Babcock, Wilcox founded a

-

*
#

sonnel who want to be in the forefront company, which patented its first ,

of emercine technoloeies." boiler in 1867 and continued to de- | ,( y
|w3^velop boilers of advanced design. The t

Babcock & Wilcox Company, which is 2

UNIT 2, before its operation was now a subsidiary of hicDermott, Inc.,
'

IK g .
'"

interrupted on hfarch 28,1979,
was performing a routine task that has has become a major multinational

,f g,.

~pE 75 J-
been of growing importance to society enterprise, and is one of the four prin-

't
- ). 'ksince the early eighteenth century: it cipal American manufacturers of

? [g [% 6was boiling water to produce steam. nuclear reactors. (The others are the
Since 1712, when an ironmonger Westinghouse Electric Corporation,' .t ,

,

named Thomas Newcomer introduced Combustion Engineering, and Gea- . JWhI'into the coal mines of the English eral Electric.) Two of the ni ne :

hiidlands a steam engine he had Babcock & Wilcox reactors currergt- .. fV '

t

&.;

devised, steam power has been a deci- ly licensed for commercial operation D'f,- g
in the United States are on Three '4J[5 - @ |8 sive factor in the world's economic

-

progress. Newcomen's primitive device hiile Island, and Babcock & Wilcox / fj [was one of the most significant tech- reactors are on order for ten more ' ' ~ ?nical innovations in history, for it al- nuclear plants, in the United States
lowed water to be pumped out of the and abroad. ,y ,g
coal mines more efficiently, and so In contrast to the brewer's copper ,{ | p' "

N
.

made more readily available the major kettle that was used as a boiler in
_ { .: . ~

/

fuel supply that helped bring about the Thomas Newcomen's revolutionary j g3 r

f' M
Industrial Revolution. Several im- steam engine, a nuclear steam-supply (*4

.

|provements on Newcomen's simple system, comparable though it is in ba- f f; .

pumping equipment which were made sic purpose, is a machine of great com- O f'g4 j

later in the eighteenth century by plexity. At the center of the system is _ 1

James Watt, an instrument-maker a reactor vessel that is connected to OUR KIMONO COAT
|

from Glasgow, led to the eventual in- one of the most elaborate plumbing

|
troduction of a rotative engine pow- systems ever devised. The typical Bab-
ered by the expansion of steam. Watt's cock & Wilcox reactor, to use a specif- goes from breakfast to beach

!

steam engine became the source of ic example, is a steel bottle that stands and on to happy hostess-ing.

power for new techniques of spinning some forty feet high, measures fifteen
it's from Chiha byJaconelliin

and weaving cotton which were in- feet across, and weighs more than four
white with cheery

troduced in the late eighteenth cen- hundred tons. Inside the reactor's bright-colored seashells.

tury. These separate technical innova- walls-eight and a half to twelve
Cotton / polyester. P-S-M-L

tions combined to produce the textile inches of steel-is the uranium core,
sizes. $44. Short length $38.

i

factories that transformed agrarian itself weighing a hundred tons or At all Salons. By mail, please

England into an industrialized nation. more, where controlled chain reactions
add correct tax; $3.00

Steam subsequently became the motive provide the heat that, as in a conven-
handling outside NY area.

power for railroads and shipping, and tional electric plant, is used to turn
by the end of the nineteenth century it water into steam to drive a turbine. ,

had begun to spin turbines invented The reactor's core is impressively
for the generation of electricity. compact: it is only twelve feet wide THE SALO

In this century, steam boilers of in- and twelve feet high. 691 Fifth Avenue. NYC 10022
creasing size and sophistication- In a controlled nuclear reaction,

(212)486-7990fired, successively, by wood, coal, oil, uranium nuclei fission-split apart-
natural gas, and nuclear energy-have with a consequent release of therm ' Ngg"p,ZOY,$',*gcw
been developed. Today, a single large energy, which can be t. sed to convert i

-- . - - -- - __ ___ ____ _ _ _ _
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- A water into stram to power a turbine. It cooled by a gas, such as carbon diox-

I/ s I was not until the end of 1938,.when ide, and same use liquid metal as a
- Otto Hahn, Fritz Strassmann, Lise coolant. A Babcock & Wilcox reactor

'

Meitner, and Otto Frisch discovered is generically identified as a pres-
- \ ev omoN how the uranium nucleus could be surized-water reactor-a type of reae-

'

fissioned, that any method for tapping tor that was developed to power nu-
the energy inside the atomic nucleus clear submarines for the Navy and has
was even theoretically available. The become the world's most widely used
successful theoretical and experimen- commercial power reactor. There are

# tal work carried out during the Sec- now forty-three pressurized-water re-
u and World War under the Manhat- actors licensed to operate in the United# ',

tan Project led to the development States, and sixty-four more are operat-
of methods for fissioning a relatively ing around the world. In a pressur-

.2, M rare form of uranium- ized-water reactor, thes

M U-235. The knowledge water is kept under,.

f
i 4 ' gained about how to extremely high pres-N

.

split the nucleus of U- sure-approximately
_. i 235 was used-as all twenev-two hundred

the world is aware-to - aounds_per square
/ | y{develop weapons of un- j gh-so that it can,

8

/fJA
, precedented destructive absorb the heat from"

p _3 ability. After the war, n' . the nuclear reaction
\ atomic-bomb scientists

'

and yet not turn to
s ._

'/ g Wj g advocated the commer- steam. The water
,

W { I,' cial production of electric power by a must be kept moving through thei

{ [ ,j domesticated version of the process reactor-or else it would soon over-
) ,7 that had devastated Hiroshima and heat-and large, nine-t h ousa nd-h orse-
g [ Nagasaki. For some thirty-five years, power oumos are provided to keep iti -

! J g the United States government, several flowing upward through the hot ura-,

,

i r
4

- major private companies, and cadres of nium-fuelled core. After it emerges
; technical specialists have worked to from the core, the heated water flows-

., exploit nuclear energy as a means of through pipes three fare 6 mmeter
'

powering electric-generating stations. into steel tanks-the steam renera-

0 h, moters of the program, the American supplied by the plant's main feedwater
,f Over most of this period, the pro- eqts-that are partly filled with watere s

3

[ E J scientific establishment, and many gum s. The water that goes through
'

it , O members of the general public have the reactor is known as the primary
} ,1 looked upon uranium as the basic fuel cooling water, and the water supplied

(h ,
~

that the nation will depend on for its by the main feedwater pumps is desig-
future material prosperity. nated the secondary cooling water.-

. In most modern power reactors, the The heated water from the reactor
d uranium fuel is in the form of millions does not mix with the water supplied
y of ceramic uranium-dioxide pellets, to the steam generators by the feed-

'

each about the size of the tip of one's water pumps; instead, the water from
7 little finger, which are stacked inside the reactor flows through thousands of
b slim tubes made of an alloy called Zir- small tubes inside each steam genera-
I caloy. These fuel rods-there are tor. These tubes are surrounded by the

about forty thousand of them in a water-the secondary cooling water-
typical Babcock & Wilcox reactor- that is supplied by the feedwater
stand upright inside the reactor, as if pumps. Much as a conventional radia-8

Y( '
someone had created a forest of pre- tor for home heating passes hot water
cisely spaced metal trees. Putting the through its coils to warm the sur-
uranium fuel in large numbers of rounding air, heated water from the
metal tubes rather than in one clump reactor, moving through the tiny
increases the surface area, so that the steam-generator tubes, heats the colder
water f!owing through the reactor can secondary cooling water surrounding

hen in the eness renen blend.O more effectively carry off the heat gen- the tubes. Like a relay race, in which
h makers of hmes Henrob. erated by fission. This is important for one runner passes a baton to another,

o$"[*d dMory$ both safety and economic reasons: the the reactor-cooling system is designed
'"

arrangement helps prevent the reactor so that the heat added to the primary .

: We fuel from overheating, and allows the cooling water as it passes through the
recommend most efficient use of a given quantity of core is subsequently transferred-
N00lilB fuel. inside the steam generators-to the

'

co d water There are several types of commer- secondary cooling water.
cial power reactors. Some use ordinary The water in the secondary cooling.

- water to cool their fuel, some are system, which is kept at much lower
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pressure than the primary cooling cooling process can arise from mal--

water, boils and turns into steam, and functions in the secondary cooling sys-
this steam, as in a conventional power tem, such as a failure in the main feed-
plant, is piped into a turbine, where it water pumps that sunniv t he -steam
expands and, in so doing, spins the yencrators. In that circumstance, with
large turbine blades, the way wind the steam generators no longer func-
turns a windmill. The shaft of the tional, there would be no method for
turbine is connected to a giant electric removing the heat generated by the
generator, and the turning of the shaft uranium fuel, and the fuel would over-
spins the generator. The net result heat. Furthermore, the relationship
of all this motion is an dectric cur- between the primary and secondary
rent that can be sent through trans- cooling systems is so complex that
mission lines to the power station's there are circumstances in which too

much cooling water from the maincustomers.

If all goes well, the reactor and the feedwater pumps would be as much o' LAPHROAIG
steam generators in a nuclear power a threat as too little. An excessive
plant of the pressurized-water variety supply of secondary cooling water to
maintain a stable, businesslike rela- the steam generators could drain so ISI.AY mal,T SCOTCH WHISKY

tionship such as might obtah between much heat out of the reactor that the
two complementary monopolies. The pressure of the primary cooling water
reactor can be thought of as selling might suddenly decrease. If that
heat to the steam generators. The occurred, some of the primary cooling

|
various water-circuMng systems in water could flash into steam, and the 4
the plant provide the transportation resulting steam pockets in the reactor YEARS {

OLD
i

|
for this commodity: the primary cool- could prevent needed cooling water

( ing water delivers heat from the reac- from reaching the uranium fuel
tor to the steam generators, and the and keeping it adequately cooled.
secondary-cooling-water system deliv- Increases and decreases-large ones,
ers the heat-in the form of high- especially-in the temperature and the
pressure steam-from the steam gen- pressure of reactor-cooling water must Mcrators to the turbine. In terms of the be carefully avoided in order to N
conventional-power-plant goal of us- maintain steady power production as

well as safe and stable cooling of the re-

8
ing steam to rotate a turbine genera-
tor, the power-producing achievement actor's fuel. This requirement must be

~

N iof the primary and secondary cooling given priority attention by both plant
systems in a typical Babcock & Wilcox designer and plant operators.
nuclear plant would surely astonish
James Watt. Every hour, the steady TO keep a nuclear reactor operat-
working relationship between the re- 1 ing smoothly and under control,
actor and the steam generators in one a number of systems, subsystems, com-
of these plants creates more than ponents, structures, and people have to zap 6roatg. pronounced

eleven million pounds of high-pressure work together in a co5rdinated and t.o rroys, is a singte martscord

|
steam. This steam, which causes a reliable way. The task is customarily u*idy/ rom ee remose

| giant turbine-generator to make accomplished by an operating crew of
islandqrtstayin ee nind suvpt

erstern /stes qrscotland.
eighteen hundred revolutions a min- a few dozen people with the aid of-at niis scord u6tdy
ute, produces about nine hundred current prices-up to a billion dollars, '",*""y'#'j""#['[""#thousand kilowatt-hours of electric worth of hardware. The focus of the , ,

power. plant operators, and the purpose of ,,,,,,,,,,,,,,,,,,,,f,,,j,,,

For a nuclear plant incorporating much of the elaborate machmery they g,,, ,,,, ,, g,,, ,,#

a pressurized-water reactor to fune- work with, is the absolutely essential ,njoy.,nt, taparo,,, ,,1,st
tion satisfactorily, its internal ener- task of keeping the power levels, pres- sanored ncat or n se

gy supply and demand must neatly sures, and temperatures inside the a tierte coot uwter.

balance: the output of heat by the nuclear reactor completely under
reactor has to match the uptake of heat control. To this end, the plant is
by the steam generators. If this equipped with intricate systems linked '

delicate equilibrium is upset, the by miles of electrical cables-the cen-

O temperatures and pressures inside the tral nervous system of the plant. Data
reactor can increase or decrease from electronic monitors are fed into

| suddenly and create an accident in computers and ranks of automated
-

3

which the uranium fuel can overheat, protection systems that, in theory, will

| perhaps uncontrollably. One obvious respond swiftly and appropriately to
direct threat to normal cooling is the any contingency that might com- 90 Proof tmportedbyfulius mleSons G Co,

take success,w
rupture of any of the pipes that deliver promise the reactor's steady operation.
ririmarv enn% ntn en the reactor. Federal safety regulations, rules, and 2
A more indirect but no less threat- standards set forth-sometimes pre- hlf

| ening interference with the reactor- cisely but sometimes only in a gen- D=d

- - ~ _ - _ _ _ _ , _ _ _ _ _ _ _ _ _ . _ ___
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eral fashion-the precautions required
of each commercial nuclear generating
P ant. (These official safety require-l

Advice for the Wealthy: ments were mitially promulgated by
,

.

How to keep inflation from eroding your assets. the Atomic Energy Commission,
which in 1954 was empowered by
Congress to oversee the development
of commercial nuclear power. Con-
gress abolished the A.E.C. twenty.~In todgs world, inflation con- years later, as a result of the A.E.C.'s# .

tinues to erode income and -

~.% overzealous promotion of r.uclear
'

some assets. Our suggested de- .- , , .# power, and replaced it in 1975 with'

fense is total asset management. .

the Nuclear Regulatory Commission.Accordingly, we advise clients to g:1
. . :-

The N.R.C., as its first order of busi-consider a wide ran of imest- ,: ' " '

\u in stocks a nds
-

- 'p- ness, adopted all the safety rules and

but opportunities in oil and sr n 'ew Polic2es that had been established by itst ,

predecessor.) All components, systems,gas drilling. real estate, equip.
-- % and structures important to safety and_
*

ment leasing, precious metals
and international securities. z'( all operator actions and procedures

that could affect the health and safety" - '

You are imited to call or write ,e

Joseph J. Verbaro, Jr.. r p -. of the public are supposed to be
United States Trust Company of y'c.e.es Covered b; the web of federal regula-
New York. 45 Wall Street. New g ., v. ,. 2 ,

York. N.Y. 10005.(2121425-4500. 337d ng tions. '] he plants must be outfitted
with vast arrays of safety equipment.
This apparatus must be highly reli-,

i

{f %gp able-conservatively designed, rou-
ve e .E.1 tac L tinely test'ed, carefully maintained, and.

When you do sognething very well almost always installed at least in du-

you simply cannot do it for everyone, plicate, so that redundant equipment
will compensate for the failure of a

. | single system or component. Control-
ling the power level of the reactor, for
example, is a critically important safe-

8 ~ ' m%, i
for rapidly inserting control rods to
ty priority, and dependable methods

. . .

p
,% x dd shut off the nuclear reaction are man--

-* . 'jd dated. Sixtv-nine control rods are in-'

.

7d stalled in the typical Babcock & Wil-.#

4c Tk _c,ox reactor or this purpose. The con-f
,

.$ trol rods act as blotters that ahor_b
_SQ neuernne-the subatomic particles that'

>

h * a ', f/.fdpdi are given off when U-235 nuclei-

fission and that then hit the nuclei ofZ 3-
"gy,'y:Q other U-235 atoms and cause sub-"

(
1 -

g:/jg sequent fissions. By capturing neu-
y trons, and so curtailmg the fission0%g- p _ g

4 chain reactions, these rods controlL
NMR the reactor's power output. Canimg

| 'j
__

; 71gany's exclusive , ~s ., d the reactor is another major focus

crystal decantericith d. ~; : of the regulatory framework. Plants,

faceted ballstopper \ are required to have several net-'

and starscut base. j <I works of devices that can propel

[ J OH" high, s 90. 1 , copious supplies of cooling water
j through the reactor during all the

p j
- different types of cooling difficulties'

.g; that can arise. -! Ja _ _ ~ ^f =
,

,*

5M To generate power and comply with-

O y
.. , : aG the safety guidelines, a nuclear power

;,[,7 . .. - , ' , ' .. station typically requires some fifty
''f W -

,

Z - sh , , miles of eit,ine, held together by -4

f wenty-five thousand welds;eight hun-t
dred and fifty miles of electrical cables;

_

eleven thousand five hundred tons of
structural steel; and a hundred and
4eventv thnmnd cubic v,rd< nf con-

| lggg, Countless electric motors, con-i

- - - - -- . _ _ . _
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duits. batteries. rel a y s . switches,

j switchboards, condensers. trans-
l formers. and fuses are needed. Plumb-
i

,

,
. ing reautremen- m the various cool-

ing systems call for inngmerable vahes,
; seals. drains, vents, uaces. fit tin es,j 4,

eine hangers. hydraulic snubbers. nut,~.

[ p
and bolts. Structural sunnorts, radia-

> J

i .

tion shields, ductwork, fi r e walls
_ equipment hatches. cable nenetrations,,

'.j
f k it emergency diesel generators, bulk-'

'
' heads, walls and floors must be in-

f [
' 4

stalled. Instruments _rrust be pros ided,

?I
, to monitor tempe r at u res, pressu res

| I'

I ( ,$'
' |

chain-reaction power levels. radiation
levels, flow rates, cool;ng-water c hem-

! }
yj g ,r < istry, couinment vibration and the

?

-9 ' pe r f o rm , n ce nf all key nb n * comno-'

'
' 'n,gns, Written proced u res must be

| ; ,

3 provided to cover normal operations,
'

'
' ,

e- -y

|
' ' equipment installation, periodic main-

-

tenance, comoonent and system test-
I

| - - % . \ ine, plant security. and ,nnm ,inte
.

" operator actions during reactor stan-
: 4 ".y -T, g

45 'e i' / up, reactor shutdown. and an amki--

7 'W pated emercencies.
,

'l All nuclear-power-plant systems,
Kilgour, French & Stanbury translates its Bntish hacking jacket into a st ruc t u ra, components, procedures,

relaxed vested suit Silk and wool blend. $375. English Roorn. and personnel are potential sources of

1 i n 3 failures and malfunctions. Probtems

KljagOur, Frencn &eotanoury at carrieys can arise f,em w.m in de,ign, man.
.

Sesenth Avenue and Seventeen'h Street Ogn 9 K to 9 M Free brLng ufacturing, installation, and construc-
'

tion; from testing, operational, and

' 8 maintenance eJIgIL from explosions
| "d fire'>fr * **c'"i" c " 'io">'i-A PI AMP RI WMT E M AMM UbMGwuU wbbuuBE u Us BEMRua bration, stress, heating, cooling, ra-

diation damage, and other physical
T.. ' :: 4 ;- 4 6. e - ' . , ,.t , ~'i"iVwnVD1 ,l; P enomena; from deterioration due to

-

h
~.' |Whgg=h:.- j J y, ". r.e, '/- component agmg; and from external9go g - .1. . . . . . gg,.

' as flood s, earthquakes,
| , ggggg- i ' g [ . s ' , _ }- D.'.n,t s., s u c h

tornadoes, and sabatage. The pos-
I

' - -

3 y. .

O. sibilities of such fadures and their con-
J.[x., ," P

.

,

<s - j. sequences are supposed to be studiedM4,, _.

p |f. .: .[ carefully before nuclear plantsI' are;'

. , = - licensed to ope r at e, and appropriate

[h. ,g}[, Y L - h[ steps are supposed to be taken to pre-
.w Y =

. .e.

k Lf *
any failures that would lead to.'y '. A: vent,'- ..- '' .i j . major _n u cle a r- r a d i a t io n accidents..q ,.['} . 7 /y'

' ca A r- Y Over the years, eos ernment safen
:'

c r .'s
.

. . ( 1.

~/.,
'' e -% 2; h . f"[ M N a_!1a h sn hne looked into a larn

% SV . . , M9 4 number of possible a ciden's that couM'

' 't . ,^

~.' _. A g' G$a.;.y arise at nuclear pl: as, and they bas e.. q.- .

;- <
,

made judgments ahe t w hich types of
' " $N:;. r,#p"Npossible accidents have a high enoughw,4 *

'3.- - ". ' .- A . -

* *12'

' ' . ' .j 'c .'J
' - xp ;

? " jMW.C d probabilitt of occurring to pose' aC
.

;i... % ' e..
~ ty+ credible" threat to nb n * A n. To

[ . ~,
. [- . . f ik[S,f)f. Y

[. . ; ' Q, y; ..
.

- ' f.ry, - streamline the saf ety -rev ie w process,

[-4[% ': J . - ' '

- .g^gq'g t.{$c,
.

g. . ,idyky,
-

t accidents presumed to be "c redib!e'', M .; c
- ,a .jp. hase been divided into cieht cater ,i+

'

;(;;:j - . - - . .

rm ranging from trisial m is h .. ps .

. p{ . 7. ~ ' M:.h. .E, g|Q !:/s g.b.[ h hEO ~y/f '
.- ". - nl4p (,: . ' F. , '

'QQ Gey known as Class One an idems. all the;NM ,. " h - <

w ay up to major disruptions of theM *. b <
. ~#~ *

w M d C :m.m. P AIh g d j.W hj' d^ %.w % t rf W i f o' Y plant-Class Eight acc id e n t s, whnhg hn ia .c t.1 . @ i. w ould require the emergeno eperation
,

s
of pb sahty systems. A.F.C. and

r--,- - ~t,,,~.,-, sw c-a. e smo_,s. si o23,
._

N.R.C. safety res iew ers base ton

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _
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p cluded that cv:n in the w:rst Class normal cperrtion, this so-called decav-

g* y Eight acidents, pl'nt safetv systems hr.i Icuivalent to six or seven per.

would satisfactorily prevent any seri- cent o' the full oower of the reactor.*

ORFEVRES A PARIS ous damage to the reactor's core and The radinactive nrn-eue< re<nn n * N e
Atallablefvorn France any serious release of radioactive ma- fAr the eersistent decav heatine cannot
at these,#n t stores: terials into the environment. It is pos- be controlled, as the chain reaction

sible, they admit, that there are " hypo- San, Thus, even when the fissioning ofmg3
maphacts, Mobuc thetical" circumstances in which the the uranium fuel is halted-which oc-
CAUFORNIA safety apparatus could fail, thereby set- curs when the control rods are inserted

8 jewels by Edwac Beverly Hi!!s ting the stage for a huge release of in the reactor's core-the reacter con-
La in et L Magmn, t Hms radioactive debris into the neighboring tinue to generate heat. The heat

e, e ,

Saks Fifth Avenue, Beverty Hills region. Still, these potentially cata- produced by the rad,oactive decay doesi

s.dney Mobeufeweiers san Fancisco strophic accidents have been assurred diminish with time-rapidly at first,
Z'",$'*[,'*";,1Qf,''' to be so unlikely that they pose no then more slowly-but for months
crant s ibbacco, san Francaco " credible" safety problem. All such after a rese*.or is shut down it remains
Shreve, San Francisco possible but " incredible" accidents- at levels that recuire continuous cool-
The Tobacconist, woodland Hills . .me-water circuhtinn-accidents that supposedly could never

.

Tinder Box, Century City \ happen-are lumped together, for bu- ~ Inadequate core cooling can give
CONNECT 1CLTT
Francoa Dupont, westpon reaucratic convenience, in one catch- rise to what is termed a meltdown
temx Jewelen, Fair 6cid all category. In the official shorthand, accident. If, for example, the reactor

they are simply referred to as ,Qan suddenly lost its primary cooling waterDISTRICT OF COLUMBLA a

D'' nNe7eY.rs, washington Nine accidents. through a large pipe rupture and was$
Experience with acc, dents m com- not quickly supplied with emergency

,

i

Eifth Avenue,BalHarbour plex systems shows that maior mishans cooling water, the temperature of the
1burneau, Bd Harbour often have humble becinnings, easily fuel rods would rise within a minute,
Bsoups. Coral cabies overlooked even by diligent safety re- or perhaps even sooner, from the gr-
""'',[*7e*,"le.uden.staetenburg viewers: a moment of inattention or mal sidun_d_ red dsgrsn to more thanJ c
Mony s, Miami carelessness by an operator; the failure thirty-three b_undred degrees, at which
GEORGIA of some small, seemingly inconsequen- Doint the Zircalov tubes that hold the
Saks Fifth Avenue, Atlanta ejal componenti an elementary design _ uranium would becin to melt. The
twNOIS deficiency that was not detected. Sim- reactor core, with its hundred tons, of
Henry KayJewelers, water lbwer Place, ple malfunctions in a system as subtle uranitru fuel, would 'sta'rt to' sl'u'mp,

! Is'*Ecs. Chicago and intricate as that of a nuclear reac- and lose its precisely arranged geome-
tor can combine with unsuspected try. The uranium itself, heated by the

,,,3,33
Coleman Adler a Sons, New Orleans flaws or induce other malfunctions in radioactive waste materials that had

some vulnerable piece of equipment. been generated during reactor opera-M ACHLS N
David P Ehrlich, Boston As the chain of malfunctions proceeds, tion, would in turn becin to melt when
shreve Crump a t.ow, Boston circumstances may require the emer- the temperature climbed above about
MICHIG AN gency operation of one or more of the five thousand decrees-and in the ab-
Jg',Zy",$,', tNaNrn nuclear P ant's safety systems. Such a sence of cooling the temperature wouldl

scenario presupposes, of course, that do just that. In short order, the core
be^yfBanks a Biddle,12s wgas the contingency is one for which plant would turn into a white-hot blob of
Tinder Box,12s Wgas designers have provided appropriate molten radioactive metal. Pouring to
NEwjERSEY safety apparatus. If not-if the ac- the bottom of the reactor, the fuel
12 WkeJewelen Princeton cident unfolds in a way against which could melt its wav throuch the stee!

QC"a']tmiE#IHaTr$ck
#' protection has been provided-the reactor veuel in knN nn hour, andnn

nopianojewelers, somerville accident may cause the plant to go out would then drop onto the thick con-
NEw YoRx of control. Safety systems, even if they erete floor of the containment build-

| Anhur Brown a Bro., Inc., New York are incorporated into the plant design, ing. The containment building is not
g mi" Q [ ** Y 'k may or may not perform as intended. designed to withstand a meltdown; it8

Gubelin, New York The accident may be terminated safely has no special features to stop the mol-
tard a Dylor, New York or it may develop in ways that can set ten fuel from penetrating the concrete

cnn "En" Lres the stage for a terrible nuclear ^ adia- and continuing downward into theNata ru uA
g,,onnt(The assumption in designing)lburneau. New York tion calamity. r'

[p y,gYmk The most widely feared type of re- containment buildings has been thate
,

actor accident is one that involves the meltdown accidents have a negligible)p
(") $iNa Comp $y$Chariotte verheating and melting of the reac- probability.) The sequence of events in

tor's uranium fuel. As a reactor op- a meltdown accident has been called,
crates, the fissioning of the uranium as long as anyone in the business cana Biddle, Philadelphia

J E. Caldwell, Philadelphia r.uclei results in the accumulation of remember, the China Syndrome-a
Appeljewelers, Allentown radioactive waste-nuclear ashes, so to facetious reference to the general di-
1TxAs speak-inside the reactor core. These rection in which the molten core
Ic*mY"D*Irl sNs Principally the fracments of would be travelling. If a meltdown ac-*85teS

Camhrs, Houston the split uranium nuclei. give off an cident took place, the containment
amount of radiation that itself consti- building could undergo several formsVIRGINtA

Schutzschild Bros., Richmond tutes a significant source of heat. In of collateral damage. The buildup of

. _ - _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ -
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- 'g v .

w, - ) pressure, the formation of hs drogenu

,. , ,. ; 1. . r m .r -
and carbon-dioxide cases, explosh e

' - ' '' - - 3 ..

i" reactions between molten metal and
I7 'M

' " .

.

1.. , i .L | ' , E , ( , ,f 1. - %. 4,'~,[,('-1 . residual water _in the building, and4
'

s

e
.

, ,g - other phenomena could damage the'

g (.y 1. .

, Y ' (f + { = '#

- . . . .--

S.k -
- ' containment building and allow radio-,

' #
active contaminants to escape into theg , 5- ,.,

" , f y ). '[ % ' g ; .' / > .

* < ' surrounding area.e g
, Lp;* , '~J.e n

.

- Q;; . =| The radioactive material in a typic a!
_;:

;

8 ;,''. "'.
4.6 : ,. .

*c .- .-.
, s

* 7( 3, . . .- h y j commercial reactor represents an
.

- .

-

* 1M
*

) ,
' , . kM * .\ o ,: | almost unimaginably large quantity ofi .; |

')k ['' I
4- |

,f ' ' .' -.
_biolocically hazardous materid. Using'

L (, .g (' T 1 'I'
4 . .

- ' t - .

the unit of measurement named af te r"'
'

Marie Curie, a leading pioneer in nu-'

1 - '.g' 9J clear physics, scientists describe they

- , 9. [ '.3-
.,qg;; typical nuclear plant's normal at -

; [$i >e., '- .

cumulation of radioactive materials as:

, ,h[j4 (. . |
*: . . - single

. .m .
. . . . ,. . . , . . .. . . . .. . abou t fif teen billion curies, a+..

{ .' > - - - - n - K ( h. ,* g6 |; m. g * .
"y | curie is thirty-seven biHion radiortiu

-

^
r

.

,
,,q* - , .

x L ner sec omi . In te rms" ; disintecrations.

:+ 7 .

? d" W ,*: ' qd. Q ,.-xE ' '. that may better illustr ate the potentia!.- f .:
. R . , .g . ,; 2

4

:.ki',?jf 4 ' E ' - ^' - - * * '
" hazard,'it can be said that the long-' i 'W:. _ '

.'. ~ A

M. k-'f I g;per .; ! lived radioactive material in a moder'
x

.

would be about, commercid reactory
-- _;5.{ | cg, - %36

.

% M; , [ ( equal to the lonc-lived radioactis e f an-y ,- .

Y,
-

,c.; k,c ;. . , , .[, / y;!ga @ d8 % ~ [: , ' ' ' j . 's ]",? i. - . $5 F' the detonatif of. . .

. . - y ..

more than a thousand Hiroshima-sel
..,-

| Casual elegance. Unmistakably Brown Jordan! i,uclear weapons. Though there is no
I possibility of a nuclear explosion at

| Tarruami . .The beaav of onginal design The quahty of handcrafted f t day's c mmenial eaaon, aany
aluminum with our new UltraFuse finish To be adrmred . .and uwd. For years. simple leak of any appreciable portion

s m, io, . em sco< ss. o. .,a s i fo, . n 34, <. .w .na es, as of a plant,s radioactise materials .is aHAr % - .a reo, se
m ~ we a e,e% tv Azm r o u s*1 %e cx o that is necessary to set the stage for a8

-

g
Perienced. Some of the accumulated

peacetime catastrophe that could ex-
ceed anything the nation has es er ex-se- ,r ,-"* v 4

h, fU { . p1 tile in form; this material, whic h is

'
radioactive material is caseous or s on_-,

|I|- [K;
, o

- p. ..

4
' , .( 5

normally locked inside the uranium--
.

t 7 k b- fuel pellets, would be released in a
0 V T

| y y out of ameltdown. Various paths
.. _

damaged nuclear plant could aHow ane--~,g { Q\ ins isible, lethal cloud of radioaake
- -

E_ mg L gases to be blown across the neighbor-b~a~. ~ ~ ' -

e ing countryside.{bg
3- _

| Several estimates base been made
,

, 1

I,.
j i 7, - K- b, concerning the con sequ e n c es of;

"

32 K M me!tdown ac cide nts. These conse-
T4 T-| k; quences depend on population density"

1

2 -
F[p

.
s

i - I near the plant, pres aling w eather
2 | conduions, and th efe' *k eness of any

( F
i J es ac uation that c. 3 be arranced, as

| >
| g well as on the circ umstanses'of the

-

: w accident itself In " fortunate" cases-
,

7
f -

a seaside reactor and just the right
' , wind dire < tion-the neighboring

A y"' ( population might be spared immediatt
.' -

injury, theup the m4en fud embed-cg ded in the cround under the pla m

grANFOIQ COUIQO muia iesa i ry nuan,- a . .
Hhel on San Franuses*%b lull actae contaminams intm tbc n #

w ater and neig hboring bedi,' a w ,

For people who undentand the subtle differences. for decades in less fortunate < a s -
for instance, a large release of rab a -.s.n,,, y . m

M-. , .- ,,4., ,m,t,+, ,

tise gases upwmd of a populated area4 4. () *.4W F ,, . 6,, m t a a % . .n r . J ,,, , w e; | y - .
.

Ir Nr F r a n, m a

n u c ~ < ,n, % < n . w os,. a r,+,,,a n,,,i, % , -
under ads erse weather conditions, sm F

. - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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aset:mperr.tureinversion,whichwould scritus accident occurring wtre ex.'

i
.

keep the radioactive cloud. trapped tremely rem:te . . . has, in my view
' - close to the ground-widespread in- and the view of others, been essentially

juries could result. These would in- ' knocked into a cocked hat.'"
clude both short-term, life-threatening
injuries from acute radiation exposure Tuart Mitr ISLAND is a flat area
and long-term increases in cancer and .L of some four hundred acres, with

genetic defects induced in the exposed rich, sandy silt underlaid by Gettys-
population by the punishing radiation burg shale. It lies about nine hundred8 that would emanate from the pass- feet from the east bank of the Susque-
ing radioactive cloud. Ingestion and hanna River and ten miles southeast of1 inhalation of radioactive materials Harrisburg, Pennsylvania's capital.-g would also contribute to the expoxd The west bank of the river is just over
population's radiation dose. According a mile away, and about a mile and sp

- to the estimates published in an official half south of the island is the York
government study of reactor safety Haven Dam. Some Mey miles beinw
completed in 1975, a major nuclear the island, the Susquehanna feeds into
accident could result in thirty-three the head of Chesapeake Bay. Three
hundred immediate fatalities, forty- Mile Island is in Dauphin County *, in
five thousand cases of acute radiation the middle of the heavily indus-

~ injury, and fourteen billion dollars in trialized region of south-central Penn-
,

i

property damage. Longer-term health sylvania. The cc,unty has a population
;; y

eff cts from the same hypothetical ac- density of four hundred and thirty-oney

@ EE cident were estimated to include forty- ocr soumre mne-seven times the na-
five thousand latent-cancer fatalities, tional averace-with the highest con-m M

gg two hundred and forty thousand cases centrations northwest of the island
of thyroid tumors (caused by exposure along the east bank of the river, in-
to radioactive iodine, which would be cluding Harrisburg and such smaller

II released from the damaged reactor and municipalities as Steelton, Highspire,
concentrated in the thyroid after it was Middletown, and Royalton. There has

| inhaled or ingested by the exposed always been vague official recognition
FOUR ESCORTED TOURS...all dif-

Population), andhe 4 and genetic of the fact that prudence requires the
'

ainrker8 gects m the first eneration after the_ s,iting of nuclear plants at reasonableole ,f edn g ,

2ccRent. Another government study, distances from populated areas, to min-small group.
GRAND BRITISH ISLES. 22 da s.

Ou"rgNda e's'. andYng'tand fe th;
which was completed in 1965 by the imize the number of people who might'" * n

takes. Warwick Castle. Stratford, Atomic Energy Comm,ssion but never be mjured by potential accidents, yeti

Stonehenge and London. published, concluded that a major numerical criteria specifying the maxi-
reactor meltdown accident could mum allowable population density in

ljELAND SC T AQEN LkN|
e, m e ' area of . . . disaster that the vicimty of a proposed plant site

,

create anval Theatre. Stratford Blenheim
Palace, London. "might be equal to that of the State of have never been issued by federal nu-

* # S- Pennsylvania." The hypothetical re- clear-safety authorities. In the late six-
hannon Nahne$ k',$iarneN

Castfe, Abbey Theatre, Waterford actor that could produce such an acci .t.in, when the Atomic Energy Com-
,

Galway Bay. dent was a pressurized-water reactor mission approved the construction of
URG FESTIVA 8d only slightly larger than the one at the Three Mile Island plant, there

(D Three Mile Island Unit 2. On March were six hundred anA twentv-onedon for theatre.
= 28, 1979, during the critical early thousand ticople livine within twenty

SEMD THIS COUPON to Maupintour phase of the Three Mile Island acci- miles of the site,
for the brochures checked. dent, Unit 2-according to engineer- Until recent years, Three Mile Is-

O Alaska O Africa OCanada OUSA ing estEm~at[s prepared by a special land was actively farmed,like much of

bNa'do IriEna* NeNe*xfc*o
N.R.C. study group-came within the land in Dauphin County and in

i O Bntishistes O Mexico D Festivals
thirty to sixty minutes of a meltdown. neighboring York and Lanenster

P The near-meltdown of Unit 2 rep- Counties. Some' land in those counties
$1Foagef S n afc resented a Class Nme accident-a is still used for da,ry farming andi
O Australia OScandinavia OGreece supposedly " incredible" event that poultry farming and for growing to-

, ghg, g prompted Dr. Hanauer, a few days bacco, vegetables, fruit, alfalfa, corn,,

.:=:==. r later, to issue a memo to top N.R.C. and wheat. A farmer who leased two

O" off cials in which he announced certain hundred and seventy acres of Three
Maupintour 408E.50th3t.,NewYork' " changes in my thinkine." He wrote. Mile Island in the nineteen-fifties andN Y.10022. Telephone 212/6884106

_" Core damace is credible." This new sixties used the land primarily to grow
outlook on Class Nine accidents was corn and tomatoes, and since there was
also noted a few months later in a no bridge to the island he transported

a.=.

speech by Harold Collins, the N.R.C.'s his equipment and produce by barge., , , , , , ,

** assistant director for emergency pre- Seventy vacation cabins were built on
paredness. He remarked that as a re- the island, nestled in among its wood-
sult of the accident the " cherished" lands. As in many a near-paradise,.r.re w

"#" ' official riotion that "the chances of a there was luxuriant poison ivy and no

_ _ _ _ _ _ . _ _ _ . _ _ _ _ ._. . _ - _.
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electricity. Most game animals of in- suring official conclusion about the . #-

terest to hunters could be found on plant's prospective safety. In truth, the X--

Three Mile Island. The Susquehanna A.E.C. regulatory staff, accordir gao. .
s

i
River southwest of the island and just its standard practice, never reviewed-

,

-4

|
above York Haven Dam was a popular or even saw-the detailed desiens for k
spot for sportfishing, these or other proposed nuclear plants'

Since early in this century, Three before issuine the official safety-eval.
Mile Island has been owned by utility untion reoorts that anoroved their .

construction. Under established

8 companies-the General Public Utili- ,

ties Corporation and its predecessors- A.E.C. licensing procedures, utility _

which leased portions of it for farming companies seeking federal approval to
and recreational use. G.P.U., the build a nuclear power plant faced min- .

|
nation's seventeenth-largest investor- imal requirements; they were merely

-

owned electric utility, is a hold- asked to submit a generalized
|

ing company based in Parsip- " summary" description of the
pany, New Jersey. Three G.P.U. proposed facility (which instead
. operating subsidiaries-Met- of detailed drawings of safety- g g- )
ropolitan Edison. the Penn- system design included what ,~ 4 : ,

_sylvama Electric Comoanv. and- some A.E.C. safety experts - ? - |

_the Iersey Central Power & Licht _ referred to as " cartoons") and to 1

Company-serve a total of more than make a commitment (which A.E.C.of- |.

|one and a half million customers in ficials privately called a " bunch ,

Pennsylvania and New Jersey. In of promises") that the plant would be |
1966, G.P.U. announced that it built according to federal safety stan- ;

wanted to use Three Mile Island to dards. On this basis, the A.E.C., g_ely.-
further a regional power-development ing on the cood sense and good faith
plan by making it the site of a com- of what it regarded as "self-regulat-
mercial nuclear power station. The ap- ine" companies rather than on thor-
plication to construct Three Mile Is- ough independent checking and de- g {{
land Unit I was filed with the Atomic tailed federal safety instructions, had
Energy Commission on May 1,1967. issued dozens of nuclear-plant-con- gg
The proposed plant was to be operated struction permits before those for

1b b bhblbbe
,

Three Mile Island. When these two8 by Metropolitan Edison. The com-
pany also decided that it would add plants were proposed, the A.E.C.,
a second unit to its Oyster Creek without much pause for reflection, fol- The Sheraron Town House is far more than a

Nuclear Generating Station, in Toms lowed its usual procedure and awarded staciou5. 5erene hotel = the heart or mid tos

| River, New Jersey, which would be its official safety imprimatur almost $8 '*Ns*m"n'E" by$er Nr*N# Es.
'

us

operated by the Jersey Central Power automatically. After all, the A.E.C. olympic heated rool. outdoor dinins and

& Light Company. A construction- had set up such co6 perative licensing ",u;nga marum sardens and two fine

permit application for this plant was arrangements with the emergmg nu- 300 tavishly renovated traditional and gar.

filed on April 29,1968. In January of clear industry because, under the terms den sanai rooms. Meetins and banques faciti-

1969, however, because of labor prob- of the Atomic Energy Act of 1954,the $,',7t omiEyeitNaI.E*te$ r"rd*m#"# '

lems affecting the New Jersey site, agency's function was to promote as downtown 1ms Angeles. convention eenter.

G.P.U. announced that the additional well as to regulate nuclear energy. Beverry mis and rme.nys.

plant intended for Oyster Creek would This dual and conflicting mandate, if ,y",$5"
'
jg1

iinstead be built as Three Mile Island adhered to scrupulously, might have douw Rmes

Unit 2. It would be owned jointly by created a continuing struggle between '"$'O'", @"8' |i N2
I"""

the three G.P.U. subsidiaries and the A.E.C.'s ambitions and its conswerinphe

operated by Metropolitan Edison. The prudence. Things hardly came to that, [*f' ;"gy"'"
A.E.C. processed the applications for however, because from its earliest days shermon-bn |

"

the two Three Mile Island nuclear the promotional role dominated all 7,," ,'Y'" (( f
g=*[="= deal is \pplants expeditiously, held brief public other A.E.C. interests and obligations.

,

'

hearings, and issued the appropriate The A.E.C. became so steadfastly g g, \
construction permits. The permit for devoted to an enlarged nuclear-power can ton-rm

a00/ 325 3535Unit I was issued on May 18, 1968, program that nuclear-plant-construc- u u
tion permits flowed from the agency to [*,

O
and the one for Unit 2 on November 4,
1969. The A.E.C.'s regulatory staff the industry with almost no close in-
wrote an official " Safety-Evaluation dividual scrutiny or extensive delibera- @
Report" for each plant, stating that tion. It was easy to approve the Three c ,

.

there was " reasonable assurance" that Mile Island Nuclear Station, because Q
the proposed plant could operate this facility could be treated as just one O bb N"
"without undue risk to the health and of a batch of Babcock & Wilcox nu- p

v
safety of the public." clear plants, whose construction, ap-

SHERATON HO EL & WO D DE
There was nothing about the de- proved by the A.E.C., had already

sign of either Unit 1 or Unit 2 that begun. LoS ANGELES.CA 9o010 213c382 7171

specially prompted a broad and reas- When Unit I was completed, in

|
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1974, the A.E.C. issued a federal

>
operating license for the facility.

1 Then,in 1978, when work on Unit 2 i

;
' was finished, the Nuclear Regulatory |

Commission, having replaced the t

; A.E.C. as the federal nuclear-licens-
,

~#
|

ing authority, issued the formal cer-
tificates permitting Unit 2 to go into'

commercial service. N.R.C. officials

8 . were aware of still unresolved ques-,

tions-noted in private A.E.C. files,
. .;

which contained such documents as
a Dr. Hanauer's memorandum of July 7

17,1969, on the problem of potential :yh . ,3s -. . ..
,s j g.2-p.~. D ,. j i common-mode failures-that mate-

-

N.. - %.'

rially affected the safety of this plant3 e*
I and others authorized for construction

. .

. y' '
- by its predecessor agency. (The

.

.
,

N.R.C. couldn't help knowing of
these matters, because practically every t

'

A.E.C. regulatory official, including
| Dr. Hanauer himself, had gone to
I work for the N.R.C. when the new
I

agency was formed.) Before licensing
Unit 2, N.R.C. experts had flagged (

Two quartz designs trorn a distinguished ,,,, q,, ,,,,, u,,, , ,, q,, , ; , ,, , _C r
*

,

# sports collechonIn 18K gold, stoel. p7,y3,,, ,,,3;,g gg,,y,, ,,,y,;c,3
'

andgoldandsteel. evaluation-mcluding one that dealt. .- -

' with the ability of the plant's safety

||
_

.,=.====: apparatus to control small loss-of- ;

-

-====

- a-. - + - coolant accidents (such as can be ;

created bY stuck-oPen reliei valves)- tN.ew Yo.=rk at 695 Fifth Ave,nue (212c)>751-4884
' ' But the N.R.C., carried forward by ;

'

vw a, ==a t o cau .as v

8 "- #" ~~

i commitment of su ce vA in stra
tions to nuclear expansion, licensed

g
- Three Mile Island Unit 2 anyway.

W I COTTON OXFORD CLOTH According to Governor Bruce Babbitt,'

f Ariz na, who heads a new Presiden-
IN A SUMMER WEIGHT

,

'
/' tial Nuclear Safety Overnght Com-

,T, Cool and comfortable on hot mittee, which reviews the N.R.C.'s
gk y days the shirts we make in performance, Unit 2 was licer. sed on'

..4
'

our own workrooms, cele- the basis of the " unquestioned assump.

)k
"

y brated for generous cut and k tion by the N.R.C. . . . thu any utility
' good workmanship, now in a that wanted to produce nuclear power''

lighter weight cotton oxford could do so-a policy that no matter

(i '

collar.Long sleeves,(32 to 36) 3.Y, it was eventually entitled to wrap

I O for Summer. Button-down how small or unsophisticated the util-"

I i

| ---

its arms around a nuclear reactor."
+ ,

| J
! white or blue, $23. Short There had been little local opposi-' N

. sleeves, white, blue, yellow, .

ti n t the proposal to convert Threeu s
| }

| I!

'

$20. Sizes 14% to 17. Mile Island mto a nuclear generating ;
'

I complex. The Metropolitan EdisonN d

| Company had adopted a course that
{______-.------I

~ ~ '

- -
-- - - - - - - - - = has become customary for American |------- -

,

utility companies entering the nuclear-" * " ' ' " ' " " ' " (*' ""

| O [s ML Power business: it had pursued a low-
o key but aggressive public-relations

1 Aoo = Ace.m na si sa w ww.no ca,
I strategy. Local officials were taken once.g.io canx eroc c Am em so. 3 '

,t_unof the site and provided with datac o s.no e.twoou. o s.noce-o.AaxusAa*g %,a vm
k emphasizing the economic advantwes ,

,,

that would accrue to the region as a f'g,,,,,,,,,,,, M M N' result of the project. Iecal newmaners
sp,,,, 346 MADISON AVENUE, Dept.X1048 were provided with the same informa-. O money orose sar s

("Endos.o m o ch.ca
.

cr.cuc.,eco.iom.meer somseco NEW YORK. N.Y 10017
""~'""'""*' ~ "'"'"*3 tion, and it was approvingly passed on1 -

-

to their readers. One strong selling

_ . _ _ _ __ _ _ _ _ _ _ _ _ _ __ _ _ _ _ . _ - _ _ _ _ _ - _ _ _ __
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point was the boost that the plant-con-'

f ', struction activities would give localb ,;* market, and even
business, the housinke construction, it

| [| the school system; t;

was said, would help the area recover' I

,- from the closing, in 1964, of the

j I,, ,

nearby Olmsted Air Force Base,
f / which had been one of the largest em.u

| players in the region. And. Indeed, in
J - Q'.1 1972, at the peak of construction on.,

'
~

1
-

'

J Three Afile Island, the project em-
| J

ployed a work force of thirty-one hun-,

| dred and twenty. The local Chamber

|''. Our new of Commerce was persuaded without
dithculty of the merits of the r.ucicar

I full skirted shirtdress plant, and local unione provided fur-| .j

ther support for the project, which was
b) J* G* && entirely a union job. Met Ed oblig-.

'
Omford cloth, detailed wiih tucking, ingly relocated the existing Three; .

| ,- .

Pole blue cotton-polyester, Mile Island summer cottages on otherl~

j
'

6 to I4, 68.00 islands in the river, and proposed an
[

'

f '.
* e .

.

Lord & Taylor, Fifth Avenue of extensive recreation complex on Three.-
i ''

| ,? 39th Street-end of oil Mile Island itstlf as a' further spur to,
'

'

ih Lord & Taylor stores. Shop by local acceptance. People in the com-
i C k

l U telephone 24 hours o day including munities abutting Three Mile Island

!- f' 9 d / - ffi Sunday-coll us foll-free anywhere expressed little concern about their, .

} ,' h ;t j in the Continental United States e, safety, and over the years they receivedi

' - b li'' 800-223 7440 escluding mostly comforting news on the subject

. . k / h f, New Yoa spore, from the local newspapers, whose( ,

800-442 8102 in New Yod 5 fore reporters had ber.efitted from in-''

./ p~ N|

E,M ,, 7 escluding New Yod City, formation supplied by Metropolitan
.

'
' ' '*

3 ' ' (212) 391 3300 within New Yod City. Edison. (A feature article that ap-

. 8
peared in the Harrisburg Esening
Ncus on January 14,1969, for exam-

'

* . . . . . - - r .- . ,- 'f ,; ,g. j - ,( plc, had the headline "ON TilREI', ,

- - y ': - - .. - - ' * + M MILE ISLAND: NUCLEAR REACTOR 15

g'-/ ^ , . f'. -
'

f...

'
' NOTilENG TO GET ' STEAMED UP'- '

e . -
. [ ; OVER." Such articles were highly ef-

.
.

-

-

| ,gi.*
-

-

-

.

fective in reassurir.g the local popula-;
4 . '

j .j.y p . . Lshyke. . Mk , ^ . . . tion; this one, by Alec Green. pointed
| ' ,. ,MC@ - :-

'

: i ' ]$.[.'
out that one of the main materials used' Us , .~ ., .[ I .I $ .I.) 7

q, ;. in the plant was boric acid, which, it
'.

'
,

-

,
.

.

-

more than "iwsaid, was nothine
|

t+ . b #:j -( ~

-j y' _ . - p i, ,;j olain cre-ash.") The few citizens
.,

. , ;.g. . f.4 who worried about the plant-about,,

'
' 1 -

4 e
. . . ,

, .. . %. for example, psible aircraft accidents
?. x.?ti 1.: . , |. J , a

'ga
- - j ; ; +2 y , = .N.,.,ec.;. caused by the proximity of the plant's

..

;.; e ,

s . . .P- a v-
- C large cooling towers to Harrisburg, , .

-

3 s ., . , . p, International Airport (formerly Olm-.
-

h; f ,..
-

.f.* [, ?. . O sted Air Force Base), about the e6ccts
.; - ..

.,.y.a . .m
,

. s
2.g'p %; '< ; ,. of low-level radiatinn from the plant,e > .. . . - - .. .x . 6 y. i

.

.

#.# , and about the lack of adequate e,ma-
,.

' . - .:. . .. * , . .- . a. . . , .1.
, q ; gi

; '[- -

-k.f;.; j tion
,- . 4 pla ns in the event of an ac-- -

cident-were unable to muster the~

~,

" 1. $
1

A, # .

. + .W financial resources or the political>
.

! ' - f.[..
- 'i g ; clout needed to mount an edective'

yy. challenge to the company. EHorts by.
*

t ( . k.' - : . ..'E through legal action did not succeed in

" " . -
!

. '.E #
these citizens to press their concerns

- i
-

| -i'. .. .- .,so
L.- " ' j.. i ' J i M. .'M <

; . M, - . q 4, f.,Q y - ||M #
* - y *

j/. preventing the construction and opera- g..e'JLDC ,,..,,q..- 1,-

, JgQQQ . tion of the facilities, nor was commu-
|

'

G- ~p ~,,.,p.e
,

O *-_

N
.

.;

' ~s . .: . &. .

. ..
. . ( ' 7,6'9/i ',g nity sentiment in favor of the plant

| ~ .$h . D<- [ h ).
' ' ' ' *

8 the--
. | ? y. b greatly altered by the eHorts c

]
.

4. .r n... .- 3. .- p 3 ,c ,3 ,c,; ,;,,,,c.

- or d.fficulties slow.mgi
.

.
in the New Yoruew Jersey s'ea can SELBY Fifth Avenue (212) 725-0HT) for a free catalcove The on,y maj.'

outsoe inis ares can (sis) a41-423e for the store nearest you.
Pnces shown are rnanufaClurer's suggested reted prices Actual prices rnay very frorn deaer to dealer.

construction of the plant arose from
)
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I

- Adom M&es&y 4MB 3brief strikes; from Hurricane Aenes 7,

ana c.n.eement ,ieedin,. in ie72; and r-

! from financing problems that the com- NnfTiGina'

j pany experienced as it tried to meet the
increasing costs of the project. Unit 1, atJQg,m,]ggh.and]9th.(gnfyyyfyynjfyyyand

e'which had been expected to cost DCCOnllionS, Clods, Silver; Ptiinhngs and Rugs.a

hundred and ten million dollars, was

|. completed at a cost of nearly four
~ ~ ~ " " * * *- "

hundred million. Unit 2, whose com- f
pletion was delayed several times by

'

lack of funds, was supposed to cost a
hundred and thirty million dollars, but!

by the time it went into commercial
operation, on December 30,1978, its
total cost was estimated to be rnore

,

;

than seven hundred million. The
combined bill for the project was thus t

one billion one hundred million dol- !

! lars. Cost escalation of this magnitude
; has been a recurring problem for the

I|
commercial nucleanpower industry in

-

the United States.i

| THE high cost of building large ,
|*

1 nuclear power stations such as ~-
, '

| Three Mile Island Unit 2 has had a
! subtle but pervasive impact on the

,

! safety of these facilities, and it played .

influential background role in '

!! an
I bringing about the events of March

8

28,1979. With their high fixed costs,
-

I the only way nuclear plants can pro-
duce power economically is by operat-

-

8 ing as close to a hundred per cent of
'

their capacity as they can for as much ;

of the year as possible. On-again, off- , ..

'4'again operation that left a billion-dol-
lar nuclear plant idle much of the time '

s

# _ 1 5 N .#would vastly increase the cost of the
',electricity it generated: the fixed costs, s. .would have to be spread over a smaller

- >

'

;' '
output of electricity. Accordingly, ytjil- |
itv comnanies want to have their nu- (

clear plants onerating at hich cmvity i
'

,

;

to provide enn+inunus " base load" '

electric production for their customers;
the companies rely on less expensive |

i

conventional power plants to meet , '

daily and seasonal periods of peak
demand. ##

In the effort to keep their nuclear
units at full power day in and day out, ,

M 7 .m. I'
.

,except for an annual rgfuelling shut- P
,

down of a few weeks, unlity companies
frequently find themselves under in- WalC1f0MI4nd

.

|:9

tense pressure t3 comnromise on safety. Shorebird Decoys
To acknowledge safety problemsO might be to expose themselves to man- (.

datory equipment changes or renairs k ,._ _-
that could mean extensive plant shut- ,,,,,,,, % a ,,,, w ,,,,,s ,m.n e.. - w in

==a * '^ 8'a"" a*r '. a . gari- ,=

Ldowne their tendency, therefore, is to a
discount evidence of possible safety a a

|

problems and to keep their nuclear g gq A7 q g C
units on line. Even when equipment { JQ y Q { J 1

) ;defects or safety difficulties are ac--

175 East 87th Street. New York. New York 10028 Telephone (212)427-2730 f
knowledged, there is a strong finan .

. - _ . _ - _ - -
,_---___-_---._-------.L___

___ - - _ -._ . - -- ---
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cial incentive for the companies to try

,.

; to delay necessary repairs that would

i require the plant to cease operation
even temporarily.The established pracI

j { g,',,4 .

j . ,

4 | p',, f,' g tice is to seek to put off maior re 3 airs?
i

~, until the r ext scheduled refue hnej '* 9.

\. # >n- shutdown, which might be several'

| months away-or, if federal officials'
_ _ , , . _

, ' ' ' ' permit, to postpone the repairs still

8 .

.e
longer. The solutions to newly dis-

,

)
covered safety problems are not alwaysqe ,

j j '. panies are naturally unwilling to keep
r immediately obvious, and the com-

~

(
_

their expensive nuclear plants out of! ,

service for an indefinite period-it
._

q,- might stretch into years-while re-j
*D. / j

,_,

'

search and testing are undertaken toc;.t|
<

[, .[
- find answers to intricate safety ques-'

,

,: 2 ". tions. When such research is complet- |
.

.

|

| |. $
' N ed, moreover,the nuclear utility com-> ,

^ * $:. ~ panies strongly resist proposals to im- |; y ; f3 .

i g J. .'i g ~.$'s Prove the plants with new safety j
equipment, however useful or neces-

j
-, _ . c h' '?- .M sary. Although the state of the art of

-
' cme

[zj "
@%f

nuclear safety has changed very rapid-
.

N'-
A ly in the last decade, there has been anL

.

underlying financial obstacle to the in-
) Showing your style was never so simple. troduction of improved safety tech-

nology: not only the direct costs of,

,' new devices but also the costs thatg would arise from what might be a (|

- ,.1
,. . w. v . .w a22C ,.r . . ... .u . . .m.a u. , prolonged shutdown while the new

equipment was installed or some part ;

of the plant rebuilt. Utility companies

j.yL;.MN [p ' l..l..j.j [ % A;s/{ %e 1.y.w;f;y'1V"
upgrade their nuclear plants on a

.

' ', 9. Jl !# have thus steadfastly opposed any gen-E
,.

. . h; j'*-.

eral policy that would require them to3
- *f

. ;g- n, .g M ,. Jy%s.
- with the best available safety tech- ;

*3s- .

regular basis to keep them 3upplied !

e
,

.?.. ' O f' :.~+ 'N

< J 4.T 4%h s ,. . . ,

h-
.

w 4 'p !

. a[f . ? N A 8 = ,.M. F 7 :. 4, nology. The Atomic Energy Commis-
~

( (M. P.y e r 4. . % ; . ;. ? ' . [i sion, in the interests of protecting the ;..q @.; gm.
. . . . . , . .

. , ' economic viability of nuclear electric- |5 ~ . ; -

", - -

, F ,e (-[g..$ ~ g ...' '
'

h.
' power production, routinely exempted- .' ,

..4
- , s. A ' nuclear plants already built from meet-,A 1

,
; $ q. <. 3. .;

ing subsequently developed federalL'* y5 .. _Z .. .c 4
~

. j $.NJ 1.g y ;. safety standards, and the Nuclear.., s
~ . ~ ~ pM4 Regulatory Commission retained this< r

. . ..) p. ff Q forgiving attitude toward the safety

* M-pff*Q problems of nuclear plants already.

'
, ;-.

.

W m f.y 4 operating. As a result, new federal-

i
-

.7 regulations almost always contain ag,., cy y~ ,

? - grandfather clause that allows existing| * . . ..

plants to continue in operation without,p(; the safety design changes or im-
-. " .c k g e4 ,

' "
>.y

-

. @* i provements mandated for new plants.,A q . .. .. I^
|

%. .; .. . -;}L ' This policy,in the view of some of the;c.- =.t - <:. . ,

O.
government's senior safety analysts, j'

. .c .

fh , , , D. ' - 44. . $j k,%' ^
. , .

: has led to the accumulation of increas- |j
.. y-. ing numbers of operating nuclear^ i'

,y. .t 9 ,

' ', J.M;
. ..e

.J: f plants with pronounced safety defects. !

7 . ,p, , A ' ,'. '' i- J the Metropolitan Edison Company :
.

Wyf . The safety compromises made by'' ' /,'
'i . ' ''yk .g|g. 0W

..t ," . ~iMMN%
%- ;; d. % - ? p ', - - 1. hg ' and permitted by federal safety policies

. . . . 3 e:. . formulated to encourage tne expansion
p , . ; %+ gt >

.

'

}.. .$.,H .], of the commercial nuclear industry :'
t. - i

'

were very much in evidence on the- --

e .. . . < . . -
,

.

._ .._ . , , , - % y__-.__.-__ _ _ - - - . ,. -__ .-
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mormng of March 28,1979. One eight polishers held a twentv-cicht-
standard cost-minimizing shortcut _dav sucolv of the resin bead < used to
that the company had adopted was filter out impurities from the cooling

_

a program for carrying out much of water. The system had been designed
the required routine testine and main- so that only seven polishers would be
tenance on the plant while it was in needed while the plant was operating,
operation rather than when the reactor and one could be out of service for
Tvas safely shut down. No one would maintenance. But even though it was
think of performing mapr equipment intended that maintenance on the pol-0 _- .

checks or maintenance on an airplane ishers would take place when the reac--

in flight-disassembling and cleaning tor was running at full power, the
> . Its landing gear, for example-but safety problems that might arise from

s
utility companies commonly do some- this practice were not carefully inves-A- -a

thing very much like that to avoid tigated when the plant was designed. j
frequent, costly shutdowns of their nu- % hat now appears to be a serious over-

U clear units. This effort to keep plants sight was officially permitted under
running during testing and mainte- N.R.C. regulations, because the nnlish-

_

M0L n> ace h== *t le>>t two =>nifest riska- us, like much of the other equipment

J B /U First, such work micht inadvertently in Unit 2-including such items as the
interfere with the e-sment that is main feedwater system, the relief

CUIS keeping the plant in steady cocration. valve, and the pressuri7er-level in-
and so cause a serious acadent. Sec- struments, all of which figured so
ond, standby safety equipment that is prominently in the March 20th acci-
deliberately taken out of service for dent-were classified as "no_n-5de_ty-
tests or maintenance would not be related" _ components. (The ' N.R' C.

C E available (or its operation might be permitted this classification in order to
delayed) if rn accident that necessi- spare utility companies the extra costs

5 TSa tated the use of this equipment oc- of complying with the elaborate
curred while the work was under way. requirements imposed on " safety-re-
(There are some requirements aimed lated" equipment.) Consequently, -

ACLEVER at insuring that only a limited amount there were no detailed federal safety
of a plant's basic safety apparatus will requirements governing the je igp ofl

CU S TS3 be intentionally disabled at any one the polishers, there were no routine
time, but these requirements have been federal safety reviews of them during,

plant licensing, and their perfnmweneither comprehensively set out nor'

diligently followed.) There is a third was not examined during the N.R.C.'}s'
-- risk posed by maintenance and testing, standard plant inspections. By classify

regardless of whether it is performed ing the polishers as non-safety-related,
We give you a meaningfulin. while the plant is operating or while it the N.R.C. had effectively waived all

Centive to buy a whole set of is shut down, and that is the possible regulatorv recoirements over them.
Cuisinarts Coobvare: you save a failure en remen p m + en service Since the polishers were exempted
considerable amount of money or to restore the plant to its normd from federal safety rules, they were
We, on the other hand, sell the condition after these tasks are com- bought from an outside manufacturer,

,

P eted-for example, a failure to re- L.A. Water Treatment, and were in-
| whole set. We both are happy l

I Our 5 piece. set (shown above) OPen valves that were closed or to re- stalled in Unit 2 without the standard
includes 2 qt. Deep Saucepan store electrical power that was shut scrutiny that Metropolitan Edison's'

ff. The first of these r,sks mate- designers gave to safety-related equip-i
with cover, 9% in. Skillet and rialized as the immediate cause of the ment. Indeed, when investigators went.

5% qt. Deep Stockpot with cover. Three Mile Island accident (the m_ajn- to Unit 2 after the accident they
Savings up to 31%. tenance being performed on the tml- found that the plant ofEcials did not

-

Our 8 piece set (shown in h which led to the failure of the g g acrurate enginectie d_rm-
smi cicture on opposite page) main feedwater system), and the third mes and schema'iics for the Unit 2

~'

incWs SW qt. Dutch Saute with category of maintenance-related safety ' polisher system; the drawings that
cover,3% qt. Deep Saucepan risks was evidenced in the two closed were available shed valves in the

f
with cowr,2 qt. Deep Saucepan valves (apparently shut during emer- wrong places, identaed components

gency-feedwater-cumn teus two days improperly, and ha t sir-line positionswith cover and 10 qt. MarmiteO with cover. Savings up to 26%. before the accident, and not reopened) and interconnect!ons incorrectly dis-[
,

that disabled the entire emergency played. Also missine were other tvnea
Call (800) 243-8540 for names indwatu system. f useful drawmgs-showing, for ex-

oflocal participating Cuisinarts ample, how the polishers related to
dealers. THE maintenance that had to be other plant systems and equipment. J

A performed on the polishers at The periodic removal of snent resins

Unit 2 was a necessary, unglamorous from the polishers had been a chronic
*" "

Chh hh ,

chore--one of the numberless small problem at Unit 2. The detritus inside
tasks connected with the day-to-day the polishers had to be flushed intog receiv ng tank through a small, operation of the plant. Each of the a

- _ _ _ . _ _ _ - _ _ _ _ _ _ _ _ . __ _ __- . - _ - - - - - _ _ - __ ,_
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N P; M.+3 ' transfer line that frequently c.lggerd

s .

. MQ) up. Maintenance logs indicate that |'

g - -

3 y there was a problem with about one of i
every twelve transfers. 'l,he recurrent |.s--

-

kyou. . ..^ ' wide-awake m%@h
difficulties had been reported to ther ayy of the'

. '' l_lM d plant's management, but satisf ac tor 5- -

. M apparelji f corrective action-such as installing* 2i -
" NtuMlay | alternative filtration procuses or mod--

ifying the transfer pipe-had not been

8
__

aner k_ . undertaken, Maintenant c workers werep% |
,

h simply instructed enG e n- to ove rc ome .a

,k /./ . ihr_&4rege by injecting water and

-

{ /j ..rs aM compressed air into the transfer line-'O W,
M 22b2468 a seemingly straightforward procedure,-

k b M %te that actually had serious potential
'

-

e ( call ToILFree complications, becau,e cf ieakv vahes,-
' ' * '*n . .. 1-800 412-8422 in the compressed-air system, which'

\
" . In New York Gty cad sometimes allowed water to seep intoI

E D', .95M170 TE Since other equipment in the
I

^ Y _ Or RTile htime. [ ant-such as instruments that
'

con-
y

l *3 , idBrsTutone Studio. trolled valves directing the Bow of1
' L # u N t.N3 water to the main feedwater system-

'a hor 1 Arenue- depended on this compressed-air sup-N
-- - YOds N;Y )0173 ply, water in the air lines could

# ~

~ d*p ' precipitate a series of malfunctions ing.P** J w

*
'

JK. the plant. This tie-in meant that a
,

%j clogged transfer line in the polish e r.- ,
,,,

could create more than a lcicalized in-*

| 4
A

' convenience that delayed routine main-'
*

9
d tenance; it could escalate into real' . ,

. s.v-

trouble-a f act that had been know nf.D'*-

for at least seventeen months before

8
"

, g^ g^ g,. ;
the accident at Unit 2.

On October 19, 1977, a mainte-

,

nance worker removing spent resins
. . f rom Polisher No. 2 noticed that some'

- af the air-operated equipment on the
~ polish e r's control panel had water

. j *j }
-

"

running out of it. The technician had
been using the standard water-plus-

- t ompressed-air method of Bushing out
r

- motits o in oua cz the polisher's transfer line. Then, sud-
-

|
* =' '

. .

) .

y denly, a set of 2lves on the polisher-

*
- system unexpectedly closed, cutting .,""

.

the Bow of cooling water through -=,'

-

, .

. [, polishers and causing the ma:n feed,,
.

-

;
. ,{p g y g" w ater system to fail completeh . For-

% / tunatelv, the lnit . reactor was not
'

.4
.

'

("" ' running, since Unit 2 was sti!! in its3
pre-operational testing phase. But the

'
**

,

-

"
,

serious implications of this mainte-
r; ,

nance-related failure were clear. As the
'

J . event was summarized in an interna!
Morna ' memorandum by John arummer an 4

!
| /,5 Michael Ross, two senior members of

t he plant's technical staff, whic h w as
d dated November 14, 1977, the main-

I
tenance work had inadsertent'y creat-

,

|
.. %not i .. W ed "a total loss of feedwater," so that

I
- :f the reactor had been operating "the.;

unit would hase been placed in a
. severe transient"-abnormal "condi-

. :on.' The memo m~ + m
# .

,

orrectise actions, but they were re-
| *

-

.

jected in a crypti< memo, dated No-
I s ember 17,1977, f rom R. J. Toole, the

m, .- .--...s., ..,

1
1
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- director of G.P.U.'s start-up og, era- were listed as the cause of eighteen per g

tions; he wrote,"No further action re. cent of all the serious nuclear-plant =
,

quired." malfunctions reported to the N.R.C.'

The problem did not go away, how- in 1978, according to the agency's sta- |
ever. On May 12, 1978, while spent tistics. To see the Three Mile Island <

resins were being transferred out of accident as part of this persistent pat-
Polisher No. 7, key valves on the tern of nuclear-plant safety deficiencies
polisher once again unexpectedly is to understand more fully not only
slammed shut, disabling the entire how the accident came about but also
feedwater system. Since the reactor what t!2.. accident implies about thei

was not running at the time, the prob- 2eneral state of safety in the other nu_- j
'

lem was once again passed over by clear niants row operatine in the ,

'
plant management-this time despite a United States.
sharply worded memorandum from To find documentation of how
the shift supervisor, William Zewe, human error can cause plant accidents,
dated May 15, 1978. Zewe's memo, one need dig no further in the govern-
concerning water in the air and in- ment records than the accident that up
strument !!nes, said, "It's time to re- until the events at Three Mile Island
ally do sorrething on this problem be- had been regarded as the most serious

| fore a ve:7 serious accident occurs. If in the nuclear program's history. This
; the polishers take themselves offline at accident, which occurred at the

any high level of power, resultant Browm Ferry Nuclear Plant, neari

| damage could be very significant." Decatur, Alabama, on March 22,
A

|
Zewe recommended, as Brummer and 1975, involved a fire in the plant's

'
I Ross had after the earlier loss-of-feed- electrical system which wu started by

water incident, that a " bypass" system a workman's candle. The plant, -

i be installed. If the cooling-water flow which, like Three Mile Island, had c .

-@shrough the polishers was accidentally been in commercial operation for only
' * . , .% "

; cut off by the maintenance crew, a a few months, was undergoing a post- g
fast-acti.g, automatic bypass that kept construction modificatior, and this b'l
the water flowing around the polishers work required technicians to check for @,
could prevent an abrupt disruption of air leaks in a section of the electrical gn

system where some cables passed d'8 the normal reactor-cocling process, all
three plant officials said. This recom- through the reactor-building wall. ?%*

mendation was never acted upon. The plant had three nuclear reactors, $'#
Unit 2, in sum, had been operating two of which were operating at & , ,

'

with a documented history of mainte- full power. An electrician's aide,
- ZI

nance-caused failures in its main feed- twenty years old and untrained, who @- ', ?
water system-a sitration that had had been on the job only two days, was
been reported to, but tolerated by, holding a liped candle and watching 8-Q '
plant management. The accident that its flame flick:t as an indication of pos- r7 ' E
occurred on March 28,1979, initiated sible air leaks he found a leak, and in .i * ~_.,

by routine work on the polisher sys- the process accidentally set a fire that # iP
',

of the episodes of October 19, 1977, seven and a half hmrs and badly dam-
, ;%tem, was in essential respects a replay burned uncontrolled in Unit I for i,

< 2.

and May 12,1978-with, of course, ageTixteen hundred electrical cables, hg M,
the major difference that the Unit 2 includine * hMed and eichteen aK gg,

| reactor, instead of being safely shut cables th2e were connected to plant J y- ; ,

. ,'
j .Cdown, was operating at ninety-seven safety systems. The fire burned 7
~

gg[g..;
i c ,

per cent of full power. through the cables and swiftly crippled . |
the plant-and especially its emer- fg :,, .

THE types of human error that gency cooling apparatus. The error ? 4 ^
ej

j
caused and then exacerbated the resulted in a common-mode failure ". #.g s ; i .

I
Three Mile Island accident were not that simultaneously incapacitated mul- ,i,.4 .p, -

freak occurrences that can be dismissed tiple safety systems. The plant's super- g h a'E-
as the bad luck of a particular main- intendent, Harry J. Green, has com- Azmg ~a IL

'

tenance crew at one individual power mented,"We had lost redundant com- U f.'@ W V
randomly selected d.y. ponents that we didn't think you could . [- ^

h |plant on a
Governmera records show that main- lose." Six years later, the debate about ' '

tenance-caused accidents-and safety- how narrowly the Browns Ferry plant
system failures attributable to improper escaped a meltdown accident is still i

; maintenance procedures-are among going on. d.
-

,

,

the dominant, widespread, and recur- Another accident related to im- "j g i
"'ring safety problems in the American proper testing and maintenance oc- j -

commercial nuclear-power industry. curred at the Zion Nuclear Power Sta- :,

'These and other forms of human error tion, in Zion, Illinois, on July 12, CT & _ . ._.., ,

_ _ _ _ ~ __ _ .__ _ _ _ _ _ _ _ _ _ __ _ _ . _ _ - _ _ - _ _ _ _ - - . - -_
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C Suuirnh tru lui i 1977. Because of what Dr. Hanauer

referred to in an N.R.C. intern,1
memorandum, dated August 18,1977,
as an " obvious gross management
deficiency" that was worsened by an
" u n s. f e " Westinghouse design for
the plant's pressurized-water reactor.
the plant experienced a serious ac-

. cident. What happened, quite simply,
was that technicians, in the process of

8- - checking some of the saf ety-sy stem'

M UiT' circuitry while preparations were be-

, _ {{ ing made for re-starting the plant af ter
a brief shutdown, fed thirty-one

, . , .n
~ to they " dummy" instrument signals

; control room which made it appear,

that the reactor had an adequate cool-
. ing-water supply when in f act it was,

,

losing water through a drain line.
.

The plant safety systems, which would
,

- have automatically supplied the reactor
a

, with more water under normal cir-

9 | cumstances, failed, because they, too,
received the f alse instrument signals.,

In other words, the safety ec; dpment
< . that had been provided to control this|

Since 1830. An important part of doing it right. accident was simuitaneousiv para-
! lyzed-as a result, once again, of a

For your free copy of The Woo |nch Outdoor Hall of Fame booklet, common-mode failure. Forty minutes
wnte

Woolnch. Inc l'ox NY.81. Woolnch, PA 17779
later, af ter several thousand gallons of
cooling water had been drained out of
the reactor, the operators finally recog-
nized the problem - f ort unately , in
time to correct it before the water sup-

,

%. ply had declined to critically lowFV,, .
., j v;- w . aum

4 hs ,4:1,. N 4 /
~

* 4 ,r,y ( " P'S'**>c" %
lesels. Dr. H anaue r's memoran'

-

.- - -;g, ,
,

warned that "next time, some dirierents. y.g s ,_

,

. .w., m w w and not now foreseen sequenc e of>
' g - .-

. , - - - . ,.>

q.Mp . -i| .'. ". ; ;f ' angma s on ir o.ece
; f g .4 '' h y''

' ,f
+

4 ~ f ,- 71.: @gyg% .,, events may start the ball rolling," and^

% ..cogr res.ervsn e as urged a broad review of all plants,
,q, . c. 3 1

.

..a

- r,
-r r+on io o ion " %.estinghouse and non M.est mg-

.

.

+
.

.

< c. e. <s ,
. .,. c - . s.

: + 4 .;. ,. .
- s

.

w w nngt>o p mc,.x2. d.a house,,, to prevent the recurrence c,.u oy.- . :o
y . .+y . s- . ;. y cc,, , , , m,. . ., c-.:

-

~

.;. .) ' N [.cm*,.s D S o. such an inc ide nt . The rniew w asMh;.I , ~ -' * ,. .d.4 ~),'?'" !

- 2';s - 3 _U . ,'. (. J - 't DOCh.'1 CFtd f05'oned bi % :Pver carrkeI tut.

"'[f'- . & '''
.

Mic1>6. e ClO53*C cxyre' CW Despite these examples and others,v.a.

c' g,f f.- ,

, . m , gr n

...l.f.7~
4 . p .c w ..

7 '

( { M j, L. and despite the estimates from thet. m '3' " ' m m ac
N.R.C 's own eight-s olume " Reactor_ ___________ _ __-

- .;.-
- re % inno tw Safety Study, that testing and main-sm

-'. 4'" ' ' * " ' " " ' ' * ' ' ' * * ' ' '
tenance were among the leading ex--r %'" + w -

pected causes of safety-system "unauil-r .. '
*

y ) ,- , : '. ;]. , > .; ~
i .- . g ,

ability" during reactor accidents-**o
,

;' y . ;% : thirty-fn e per cent of the failures in- , ,g . .

* '"7 _

, .[ . [' j
- .g

' 00 o~ o~;|" of o~ ' reactor-protection systems would be
,

c aused by testing or maintenance, ac->

r- . 9' % . , ';??
~ - m,

cording to this study, which was done'M
. '

.
.- ,

in 1975-no satisf actory remedial ac-,
..

.?' (
ri- a.- ,

tion has been taken by the N.R.C. Un-x

% . f ,. f i. . mmu
licensed technicians are still allowed to,,.

. -
* ~ , ..

- 4 ? .MA P - W >

{ carry out work on sensitive plant com-1 - *>i. it

; ' Qfi 7M.* e ,. ' ( 'y'.1 ; ,

1,. ; 7 m 3 ,,,s .. ,e

~ " . y
p. No regulations have been is-:t. .~

-_______ ____ __ _~. ".E {. sued which cequire plants to be modi-w .-1

fied systematically so that their equip-

500t8IDI maintainedment can be t es t e <' or
in ways that w culd reduce the___

new yott. n y 10022 cxrrecticut cruo reuctogrr avioes wasNnge r d e likelihood of accidents. N,o over-a!,a .

3 o,ost SMn stro.',omcvmo ,,g n veea. smo n rie, e pore ccecc.a
J ban has been imposed on ts st in g

'

. . _ _ _ _
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and mamtenance while plants are in
ope rat ion.

Thus, w hile great care is supposed ;-
to be taken in designing the essential
equipment of nuclear plants, testmg I

and maintaining this equipment hase
been lef t a largely unregulated aspect
of plant operation Moreover, despite
federal requirements that each plant be
provided with a broad assortment of ;

sophisticated safety des ices, federal (
'

nuclear-safety authorities sanction in-
dustry practices allowing this equip-

'

-

,

be intentionaHy disableu foi C
ment to

tests and maintenance during plant op- ;
,

eration. The ofE ;al listing of -ac h i |

pla n t 's safety systems is, therefore, g ,

something like a menu that might be g g j
4*ofered by a gifted but erratic chef. it . . .

k ,\ k ,'has impressis e entries, but what is ,p, *
^

[,availaHe on any gisen day-such as 's u

'T/ \ '$ . k '

, Mart h 2b,1979-may be just potluck. ,

Q .) i ( k
NUMBE R of measures, of vary- A g g>g 'T

4'
ing degrees of cost and eEcc-

"
'

x<

k.,
'

[ ,M . p
ttiveness, can be taken to prevent

' . . * ?gw orkers from meddling with equip-
T '. } }me nt , disabling saf ety systems, and

,

q,
Fot he rw ise interfering with the saie 7 - ) '.

operation of a nuclear power plant. '| 5 9
;f,.

3
I

~
nThe preferable approach to the prob- - c.

',lem of human error is for plant de- i

s:g ne rs to proside positiv e physical 3y3
\

| safeguards aimed at protecting all crit- ,
, -

, ,

| ical equipment in the plant from inad- i(4 g
vertent or inappropriate human tam- .p^
pering. Suc h measures could be com- 3- .m.

pared to some of the steps that many . f +yj
iparents take in an cRort to childproof i i ,

house - - c appin g electrical outlets, .f 4 'I
-

'

a

on windows, i .Q.
-

installing spet :al loc ksi

| putting gates on stairc ases. Instead of e

i pros id mg safety features of this type in . 2
i , j;

.

one can, of course,a nus lear plant
simply teH the n ut lea r-pla nt tec h- p'g

>I "i vnic ian, hke the c hild, not to do certain _

f:'fd ] ;!! ,
''

hazardous things While specific, safe-
ty-related instruc tions, careful train- , j; }' }l ,

ing, and repeated exhortations would ,(, { g

i ; f.kj.. g fbe of considerable s alue, there is little

'| [ $
,

'

doubt about the superiority of physical ,

safeg aa rd s.
Comprehensis e automation is obvi-

ously he most f ar-reac hing counter- S $$ S <

g g
measure that can be taken at a nuclear S
power plant to reduce the opportunity
for human error. The specific safety

1 - - procedures stipulated by the destners
can be ie< kea inte the electronic mem- g gYories of the plant,s control devices,

| which will then issue the commands Sweater-skirting circa spring: a blend of silk and acryln ;
| that direct all c ritical operations. Au- delicious shades of cream or blue. .and an easy silhou-

ette The tie-neck sweater and matching elastic-waist skirt.can be ex-tomated control systems
haustis ch tested in an eHort to insure About $70. At fine stores or write: Braemar International,

that they unf ailingly adhere to the de- 24 West 40th Street, New York 10018 for the nearest one.~

sig ners' orders. l' hough no system & ,

|
.
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would be flawless, the technology for

,.

automated control equipment has
progressed to the point where the
machine is vastly more reliable than
human beings-who are sometimes

; capricious, forgetful, distracted, tired,
confused, error-prone, or negligent.'

Unfortuna:ely, the automated systems
required to carry out all the complex" ' '

tasks associated with nuclear-plant

, 8
*.

operation are eggp,jg, so American
nuclear-utility companies are reluctant'

'i N:''M V to use them except for a limited set
of plant functions. The companies' ' '

prefer to rely on relnale inw-salaried
and often unskilled technichns to,

I!

perform what they regard as mundane
|

A
chores. Even under emergency con-' *

ditions, the automated equipment

Commemorating 100 Years that is in general use has a narrow
i function: it is relied upon merely to
| ofAmericanClockMala.ng turn on safety equipment. Once this

Peraton rader dane ans
As a tribute to its Roston Clock division (1880-1980), Chelsea has carefully programmed machines areauthorized a limited edition of 300 handcrafted masterpieces, each

individually numbered. responsible for all remaining aspects
This American-made movement is built to the highest world standards and of crisis management. The current

can be easily viewed through the beveled glass panels. division of labor between man and
The Boston 100. Preserving:he skillof American clock makers. A treasured machine durinE nuclear-power-plant

| addition to any home or office. accidents was allustrated quite precisely
. .

during the accident at Three Mile Is- !Priced at $1,500'
'

land: two minutes after the accidentBoston Clock division of Chelsea,280 Everett Avenue, Chelsea, Mass. 02150
began, automated command signals
turned the plant's emergency core-

-

1 ' w :. e |- e,~
. .

.

.. cooling system on; the control-room
..

,

- , . . ..

p%, operators then took command and,,

,

;. pa . f % ', o some two minutes later, decided toc . hg 4*

; .;.
|

.
turn this system off.

.

.f g ip..-5 , .. ff
1 . 6- -. > 7 g .c s

7.; There are steps sho.t of full auto-
9 ' T i ' f * [4, ,. :

.: ..p g77m j g .,7

g. ,' 47QD M ,';.g.g k* mation which can be taken to mitigatei (4
)

- ' ...f
.

v 3.5; . ,g
,

qg- potential human errors. For example,
.

L
9 ..-* .

. .: - -
.

Y 5'-; "J d9 valves that must be kept open or closed*

I ' , ,.
~

pg,X N. to insure that the safety system works
,

Q{4, gE dfa ' properly can simply be locked into the
y7% * y.{ . ', 4 i *

44 4.' *
.

f - > ,s
,
g; 3 ,

m.

;f .; correct position before a plant is !.y f . :(''. *c,, . .?
t||,Er. . s ,1 C- @4started up, and access to the keys can

''

> . N {. ; t y *r . " .j p+ E' %.~ W ' be limited. Or else more sophisticated
,g / ? pm

.. ~ -..gg..
'

1 f yL safeguards can be placed on the. k g' ' i . 2-g..7. k .. -
<:

~ ' y ; gk)e ''|# ; N>

- k switches in the control room which
,

'

.d c.C

g ,$ r 5 0 ; f ,. ' p 'l . .'y / k . . '' ' .[ f. plant operators use to open and close

[ .,N . . . _ / .' ,f ' . , j .
- f ;; , the valves. One such safeguard con-'

'~ "

.

1}# .E 7 . 3

k-
'

'

1
.

y .j .cj- sists of electronic interlocks to link the
if

~

.

. . ..y g '.1 switches that operate equipment with
Wc ..:jgty 'S .

- ..s ; , .

v a 4 ,$ the instruments that monitor plant..*~ " ( (? ' A .1

.., g+ [ % y*
_ M conditions; these interlocks can be set

_7 ,,0
'

q T k.y,+*1
,.

'

.

;..< up to make sure that the opera: ion ofg.
.

,; .g- 4
.. - - .

.

.(~-e .i key components and systems is always
.

.% . -

- ,v..
.

'. . 9 .. 9 reactor. One system of interlocks i

.; .j 1; M matched to the safety needs of the
, . . . '

. '.cp ,
;

.. . , , . - .. f_ .

. , -|
' 7 ..

.;, , . - . .c .-
' .s. 1 might be installed to prevent theI 2 ,,f.

j ..g " b -. j E. ; - ,.[. switches that turn the reactor on from
:

'

.

workmg unless all key valves were m--
.- . .. . . ..

|sue in erl ; o ed no nl n,

2 M M d88H M II" * 5'i'e'dI5"$ b b 9a5| a

- _ _ ___ - . - - _ __. -
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its safety equi,m:nt was in the desired commission,like the A.E.C. before it,

.
*

condition. A nother type cf interlock t:kes little efficial interest in the actual
could be ir etalled so that once the drawing up of the detailed procedures

PICKUP
reactor wa . operating, safety-related that nuclear-plant workers are sap-
valves and other equipment could not posed to follow. It delegates the task of
be switcl'ed off or otherwise inap- writing a'l procedural manuals to the
propriate'y manipulated by a mistaken utility companies, asking them to

ABARG H
comman A from the control room. If follow what are sometimes only cener-
the con rol-room operator tried to exe- stired N R f enidalin't. Moreover,

8 cute a wrong maneuver or pushed the even after the utility has prepared its
incorrect button, the control system procedural manuals-which cover

IN could automatically cancel this action plant start-up, shutdown, mainte-
and prevent a disruption of __ nance, equipment installa-

tion, emergency procedures,1the plant.

EURDPEa
Instead of incorporating in- safety reviews, over-all plant

to the plants permanent design quality assurance, and other
features to prevent human er- activities with major safety
r r$ ^=eric^n n"c'e'r-"ti2ity repercussions-the N.R.C.M M MMW AML companies-with the per- carries out no comprehensive

With the Hertz Affordable mission of the N.R.C.-rely E=52::_ reviews to determine
on one of the weakest of all _- 71 whether the procedures

Europe program you'llget a great
weekly rate on a fuel-efficient Possible systems: ro!nmes of ~~y adopted by the company ac-

~

written pr cedures that sim- cyg tually represent sound prac-subcompact with unlimited free P y tell nuclear-plant employ- p_ - tace and conform with thel
milea9e' ces what they should and

__,
N.R.C. guidelines. The

, Rent a carin Spa.m, for ex- should not do. The members of the agency devotes most of its regulatory
ample, for aslittle as $112, orin work force at a nuclear plant cannot be attention and safety-review efforts to
Germany for as little as $125? expected to remember each step in the overseeine how the hardware in each
And get all the extras you expect formal rules that guide their every nuclear plant is designed; the con-
from #1: safety-related action. Nor, since they struction and coereinn of the plant is
* Over 600 locations through- are generally required to have only to be supervised by its owners. Federal

out Europe. high-school diplomas, can it be hoped nuclear-safety regElators, by their own

e No pre-payment. Hertzis the that they.will always be able to under- estimates, actually insn et only about 4

8 onlymajorTentalCarCompany
stand the te- :ical rationale behind one to two per cent of the safety-relat-
the instructi o given to them. The ed actmnes at a plant.

that doesn't require payment plant management, accordmgly, is The unlity companies themselves
when you book. supposed to set up a systematic "quali- are hardly enthusiastic about the re-
e Rates guaranteedinlocal ty assurance" Program that will super- sponsibilities assigned to them in this

Euro3ean currency vise the performance of plant workers, area. The task of writing procedural
e laertz emergency service net- will check and double-check to see that manuals is detailed, time-consuming,

work on Call all over Europe. procedures are being properly fol- often boring, and, in the companies'
For further details and other lowed, and will maintain careful writ- eyes, unproductive; they regard much

European rates see our travel ten records documenting painstaking of the effort as creating useless
Consultant, or call ertz at 1-800 adherence to all the do's and don'ts paperwork that wraps all aspects of a

that are intended to govern day-to- plant in bureaucratic red tape. The net
654-3001. day nuclear-plant activities. "The result of the N.R.C.'s dependence on a

Hertz also haslow weekly rates a" watchword throughout the nuclear self-regulating nuclear industry
|

larger cars. Cars must be reserved at reactor industry is guality assurance," to develop and follow strict safety pra-
least 14 days in advance. These rates are according to the nuclear pioneer Alvin cedures and of the industry's indiffer-I nd do notinclude gas
[ny e TVeinberg, who directed the A.E.C.'s ence, and even hostility, to these re-

* Rates are guaranteed in local European
Oak Ridge National Laboratory from quirements was evident at the Brownsn

1955 to 1973. In other industries, the Ferry nuclear plant. The investigation
currency from April 1,1981. March 31,
1982 (Germany $125/250 marks, Spain quality of workmanship and the resul- of the Browns Ferry fire disclosed
$112/8,960 pesetas). Dollar equivalents tant product reliability are sometimes that, contrary to a technical sreci6ce
may fiuctuate with changing exchange unev n and unnerdictable, g the nu- tion in the plant's licente, po. detailed
rates. clear-power industry claims to have procedures had been drawn up and put

achieved an unordedented level ,gf in writing to govern the maintenance
) ,'.,_ g - meticulousness. This (by prevailing activities that caused the fire. In addee -

industrial standards) sunerhnmsn M- tion, according to theE.R.C.'s private
j

, p*4 g ^I ,gsng is, according to the govern- files, the government was fully aware
ment's official safety philosophy, the that the Browns Ferry plant did not'

h.
a

i,.f principal guarantor of nuclear-power- have a competent quality-assurance'

MMMNNW Ni $iifo'u$i running nuclear Power $c'ce*p'tahe to NE h s
,

'' t t e

" " " * " * " " * " " " plants by the book is a major part of croduced by TVA"-the Tennessee
the N.R.C.'s approach to safety, the VaTTey Authority, which operates the.o.~-,-.

.
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P
{<4

2 - g ;'~, , 4- y7 4..;" pla nt - br. Hanauer wrote in an

k ' %a . } .M % July 10, 1975. Accident investiga-
+ g ;y sg j -: 3: . internal N.P.C. men.orandum dated. . , , .

-
~

- ( r . M . ' ' .'f h
. fgr: .s ~

, tors, he noted m. this brief memo,
, . y*<"gt g; j.g '* ,y .,.; / , 1

.
. se v which was sent to senior N.R t{ ,-

-

-t 1 f , , , . . officials, " asked very embarrassing..,x , _ .

4 h 'yi e - ' g/ ' g' I'- .j1'.*ii i. questions about how [ Browns Ferr3 JF
- ." ( ,J'% b Units 1 & 2 had operating licenses

, pt . / - - 1- 22 '
Questions of this nature might also be

.
'

.?s without acceptable QA prog rams. "| r s,.; ,, c.
.

.
''

COJ_J[J c -
*

Of ' ,. y, L.4. Y;b. 'L ~

-F p" . x.+ A t addressed to the N.R.C. abo ;t Threer
C k - df Mile Island.

| '. .A *Nb
-

,
-

y e . ;. .-

|
- ' '

_

, e- - - w m-~ n

: ~. y.; - 1 UST how carefully the safetere-
4

' '

[Q , . .~ ; ? - - lated quality-assurance pro (edures| .

at Three Mile Island Unit 2 had been- J i. ' - -
, .'j

' "
.,

"

P| prepared, how closely they were ad-1
i g .,

, ; y - -*

| j ' '

I 'j,W , ,A hered to by plant personnel, and w hat
.,. s . x

role they played in bringing about the. p g% 4 . . "

4, it i e
' ,' ' ' , ,, ,

a
. accident can be seen f rom plant~ '

@pgwp.D
*

,

?# records. At ten on the morning of.. 7 egg7 _ ; . g ;.

~g, M
. , . . March 26,1979-two da.ys before the. . ' ' . '

. . . .4 , accident-technicians
.

hcQ-[ ., g [4 :f.
, . .wg-

.
at Three Mile" '"

, i y A g ~> ~ 'j
'7

' ' - '

[- . Island Unit 2 began what the writter". ,k/ :<

T W:' ' 8 f:. f. 'dh' +/ ' " + u ' s>- .. ' plant procedures described as roatine.

P"..
'.i'M-: .D .. .f- .*.4 surveillance lemag of the p! a n t 's... . . . .. .

emereen'v iced"ater numn * hh hThe most civilized hotelin New York. Maybe the world.
_

I called for the tec hnicians to c h>se tw o
|

^

wanted to run these pumps to check on
" isolation" v ah es. The tec h nic ians

I r- r-

h4 4////U/[ !(//[ their operability, but they did not want
to let water trom the pumps be dis-p. 4 a..~. .% s".e' Ne = %s N V 10021 m2ps9 000

8 charged into the plant's cooling net-
work and so interfere with rea< tor

g operation. The simultaneous closing
Bring the World's Grear Collections into Your Home ~ f these two vah es, howes er, pre-

vented the emergency feedwater pumps.;u w r .esrown .e

j , .
from delisering w.ter to the parts of

4 the pla n t 's c ooling system where it
would be needed during certain acc i-

'

meeting that took pla< edents. At a
seven months before tht act ident, a

,

review committee made up of Metro-
nC p< alit a n Edison employ ees had ap-j'

- proved the closing of the tv o oh es
s

hicmg tw faimchmK d 'k
_

during pump testing. The emp!oyee s'

ORIENTAL CERAMICS SERIES decision had receis ed no independen'
' e v iew r cbecking by Nutlear Regu-uansha heraus the pubwaren of tha magnirarnth pn>dums eleven vuume. cwth-and <aae

Nund wnes whu h reprewnts the finest hddtngs from the one,tal ceramrs mUednons of the latory Comm|ssion inspectors; nor did
- erld , ma n,r rruwums Many objests are pubbshed for the first time The first volume t t he P ant's review committee itself, a-l
appear asadaNr row is Vol 10- Museum of Fine Arts. So. ton, Edited tw Jan Fontem Dtredo,

ir p.ges w 14v im coior piaees w tm ptates s*s ao <ording to plant retords, reviev the
a a + pi,- a ua..pn. .a h.ahns a me * e ar. .a 2se w + .aa ~i safety implications of shutting the twow

, % m sw, w. pw .e .ppw w w. m ew , m.u a-* p.. .* ' valves simultaneously.
ua mh. in.rn. i > ,

um e vouws s ne mas m If the committee and the N.R C
|

Vol I kh Natonal Muwum . Vol 2 N. tonal Muwum of Korea Seoul had adequa'ely rev iew ed the prvie-
Vol 3 Muwum Pusat Jakarta . Vol 4 tran Bastan Muwum. Teheran

'

Vol 5 The Bntish Muwum London. Voih Perava! Davd Foundatu n of Ounew Art London dures for testing the emergem ) feed-

O Vol ' Muse Guimet Pans . Vol 8 Muerum of Far Eastem Antguitws Stu kholm water pumps, they would has e found
Vol9 The Freer Ganers of Art. washington DL

t hat closing the two valses der |ngVolil The Metropohtan Muwum of Art New York
a t n m., r e 4 mas eh. ,w. w e.n i. .n.w ., plant operation w as a diret t s io' mon

sw, . acn -s i, .mer,,a 6. *,thonr ng aurn,. in
+m+, c , r. m. .e.-,at of conditions that are set forth in the I8. nn . + a mr.imum,....c.hw

tethnical specifica ions in< orporated inr % wewr .*uss +pr-* w es to
u, um+,. .ro tureh,r w.mme p.- -n. . t he plant's federal lit ense The te< h ni-

7 KODANSHA c al spec ifications require that t h ree
INT TIONAL emergency feedwater pu m ps and the

a h muERNA ipiping system connes ting them to them s. N,- ws m ux=

Ircst of the plant be oeeraW ' 2H tt

________. . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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10S

| when the reactor is going. (The onhe - . ..
,.7

-

- 53j-c <
,."D''-g - J4 . . ; exception is that one pump at a time;. , [' ''. v.*

(d , = 42 ij. . ,. '[ ,' . , i. : ,. , 4 w. . . , i'.'c..' g
*^;_. ,.

- , L.
-

g | may be taken out of service for mainte-
'' '

7 ,
,.r .y'

.. fNY 7 4 -

' " ' +

. nance provided that it is restored toS ,. - - ,. -y
.; ., .

,; 1. Q . . ., , | operable status within seventy -tw o
*.,;.~ 3 ),y MyM.f, ;,

.+
-

e

" '
~

hours or the plant is shut down within
.. ; ' N

4 -
, the succeeding twehe ho u rs. ) TheM ' yp -;" ;-a,' ~

.,"','g.,~...% d ^f g ( - g~
..

, ; ,' . ** - '
3 . . ,

-

2

complete disabling of the emergency
a

. ",
, ,

c

-;. " L
~ ~ feedwater system is not allowed fori ; .:84- 1 i

,
. ,4.%'.

(x . .

j any purpose during plant ope r ation,*pe . 4 -.. ..

*45 .it f g % e 7 . ~, sj . ' , vet plant records show that the system
,

,. .. ; ,
- ' was shut down for tesr;ng on Januars* -

|
;s % g.. .

. [ ( 1,1979, and February 26, f979, asj L . ;. . M4r ~ ' .
~ . - -

:

~

4 -
well as on the morning of March 26,*

,
. ; * f , * , . .. . ; -- - t% ,

a id to the plant's license ti.e technic al

*
,

' ? f , *. , -
, . ,

1979. And although the N.R.C. did; . .-, , g
,.

. .v Q ; ' m y' .g; T. . - - --
- ~ , g' ,

'

.1g
'

,
.[

' T ., . , specification intended :o insure the
*

,

~.fx
-

g ,. .,x .

' '

.. ! operability of the emergency fo hater,

.'- 7.
- *

.y y - .. o- .

. - ' .. -; .: 4-
. .,1 ..* :mO ! system, the N.R.C. required no phs si-g - .f ,.; *|.- . ' 1. .

5
.

,
-,. .. -

l safeguards to be installed at the.

%jsa. plant-loc ks. + . . . .
*

i 4; & , . ,g. , ,

on the two sab es or
p f.

-

,

-

- . ff , d i .*(4J c.4, ' f g^ y e , e i

T [ " | electronic
r, interlocks on their control_* . ',- -

. , *
,

, ,,

. .L ', .. . .. . .
. i switches-to make sure that the sah es*

-

.

'i

* ,

p ;; f remained open and the emergency,' .
.

t ,

... . w . ! feedwater system operable when the
i

. ' reactor was running.
; . " ' .h . . . . c - ',

, . . 7%p' , Once the testing of the pumps was
.,

.

4..
" , ompleted on March 26th-this took
*

.

. ;) . . 4 .T. . . s .n. - M ." ; % . . .L m ^ .V V- T "
. . , . . - -

ab ut three hours- the two iwlation
A N11DSUNIN1ER NIGHTS DREAM vah es should base been reopered, as

the test procedures gecified. This is
an essential step in restoring the emer-

# ,, .
.

gency feedwater system to operability .
Mar:in Cooper, one of four plant em-
ployees who ware insohed in the test
has sad that he reope ned the tw<

j s ahes at the completion of the test I
i _, , _

actually opened the vahes myself / he' '*

old a Presidential commission that
was appointed to insestiga e the as c i-

. ,, , lent. "I was the control-room o era-n
' *- r

a duty. ' Cooper has also ex-.

,tur on

plained that a checkofi sheet on whi< t
the plant staff recorded its adherer. e
o the proc edures for reonening the

' 's alves was " throw n ;n the trash < an,
and that only the data s heets - the
ecord of how the pumps performed

I iuring the testing-were kept in plin:
J.es. Moreos er, no plant-manager,ent

;.ersonnel reviewed either the ac t u.J
ompletion of the proc edures or t h e-gg . heckoff sheets; senior officiah merely

'ooked at the data on pump perfor-.

rance, and did not certify that they
rmergency feedwater system had been

,

O' d satisfactorily returned to service.
-

'

Roth tSe failure to retain the check-A N11DSUN1N1ER DAYS DREAM
loff sheets and the failure of p ant man

Sunset on a guest ranch Cruises down ocean trads Fishing kidges Hot agement to oversee the testinE art m
spnngs retreats \ ictona s Enghsh mumards and \ ancouver's magic nights direct c on flic t with two f undamem.

r

Espenences that hs e up to pur vistori of a vacation And high exchange
rates on your dollar Summer in Super Natural Bntish Colurrbia Classit plant-safety procedures. ,I'hese require

tha' supers isory personnel res iew no'
can mu..m ,i.a- mone, w nw,8. e ( e N eve;v h .a . m.4

+ . < s e
only the results but alse the doi umen-ur w s s w. enee, u% vw,s .. . ~ . m e,n

tation of tes p roc e d u r es , and tLat
j records of surs ei!!ance of test pr

~~ -

- _ _ _ _ _ _ _ _ _ _ _ _ _
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cedures L re:ained for at least five*

years-requirements that keep these
activities under careful management ,

control and serve as a check on the
manegement's own performance. The QQ .a--

8,
-

efailure to adhere to these two proce-
./ itsdures, it has b4 en discovered, was not [ p }gggs

'

rlimited to the parucular testing pro- .

4 '

26,1979. Plant-8 cedure on March ,

~gmanagement personnel have admitted _' ~. ,

* -

to N.R.C. investigators that, as a de. ** M N '

facto rule, completed test procedures at
;c; iCby

,

f .
/'

Three Mile Island Unit 2 were hardly
fever reviewed, because of the length of 2 r

i. ,,*

j.s h{ . (h
' 6

the procedures and the burden of the E
general management workload. They f
have also said that the required records g j ;I \,

s .
, - : - f A'd1,>

documenting the plant testing activi- 2

ties were generally not retained, be- Crisp and cool... \ ''
. cause of a shortage of storage space. in,s enarming sk ned swunse wan \ i, ', 4

\ {.
/ '

[ ', y A'J
In sum, the testing of the emergen- its very own beach swater

. h i - -

cy feedwater pumps on March 26th Trrrrned w1n a nosegay or dases
(:1 R fshould not have been done in the first in fine poh/conon Part of an

d I 'i . h , g 3 ,"Qplace, since the basic testing procedure atractive beacn carecton Take ine hak]
* j f s

violated explicit federal safety re- sunge . availaw at fine stores

'} hp,
#

' 7 *

everywtm or mee Sea hs be,str'ictions imposed on the plant and,in
,

~ ;1 j .a55 Mst 39 St New York.NY 10018 .

addition, was carried out in contraven-
tion of general plant procedures them- (\ h-'\

f

selves of considerable importance to ti// | f ig i L
' '

.. . - - .ug
plant safety. Despite this serious break-
down in plant safety precautions, the j g.'8

- -

_testing personnel still assert that the

8 valves whose closure disabled the
emergency feedwater system on March
28th were reopened at the completion

,

of the March 26th testing. To date,
however, there is no evidence available "It's such a nice,9ulet'
beyond the say-so of these employees
that this was in fact done. Moreover, unspOiied place. Advertising
plant records show no other mainte- Wi||PTOD8DIyTuInit."
nance or tests of any type being per-

rne rsontauk rachs crub a rnst
j formed on the einergency feedwater

*" e"*>ec5 8ad 9"e5'5 *"ou' ol'hiS 3d-
system in the period between the test-,

l ing on March 26th and 4 A.M. on

( March 28th which could have resulted
in the closure of the valves. Neither
these records nor post-accident inter- g

views with plant personnel nor the
N.R.C.'s subsequent inspections of the ,

plant have uncovered any other opera-
3

tor actions involving the two isolation 3
valves or any other possSle equipment :,'

! 3malfunctions in the two valves them-
selves or in their control mechanisms J)Mwhich would have caused the valves to [ !.

O be closed when they s! ould have beenopen. The many it.vestigations of the-

'
'

_

accident have brought forth no new g>
j evidence, so the most probable cause f. <

for the closure of the two valves ap- -|J
pars to be a mistake by the testing

.s-
crew on March 26th.

The fact is that the valve-related h _ _ . . ,g g- /

. procedural debacle of March 26th and
'~_,- g Af''

[
the valve problems that bedevilled Tennis.gott t>Iidng sailing compitmentary. Executive conference racilitics Available.

W Montauk brht Chab f!r inrt Star Island /Montauk. Nrw ihrk 11954(212189 % 446.(316)66&3100_' Three Mile Island Unit 2 on March

-- - - - . _ - - _ _ - - - . - . . - . - - - - - - - - - - - - _ _ - - - . - - . - - . - -
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- 28th, far from beine uncommon or I: e

.

-e[4' . [ . [, . y * ; . 'unprecedented events, were part of
r'

3 . _- .; c ; ;-
,

_.q; - . , . , - .- .-; u

M#g[
;- n. ,

what has come to be an almost everv- |
>

[f'. . .,d.P ; .
;

, E
d_av problem at nuclear plants. |

,

'

. . ' . . : .. . }c : ' . . ' .* .
, . .. * ~..

| "f_.,
, ~ . . ~ . +p -av ,.

'
. , 1 ~g ,y , < w_~.

: t
,. VALVE controls the flow of a

J ; ' ,. ..
. . g . < w, . . . f.

~ E~;~
. : ?. , liquid or a gas. Some valves in a

:
-' !

.

^ ~,c.g y+: |L M-.-

; ..

$c , ;,"V .
"

:s - . ' . . -
-

.

+- .. '*
. E nuclear power plant are no more com-

m ..

*
, . plicated in design or function than the

,
..'.4.,' /i

~

. . g ; s., >
,

. . j .4 y -
-

/ faucet on a sink, while others, de-8 [y ~O \ " - ~i N
'

f %. <

signed to control the flow of millinns !9 2% i;D M: ;i Y _ b : of enlinne af er nr hour through af. .%.Qf:[ ' ?R- .' ~.
-- |'; ,p - .. ,7; 9 y 7,. nuclear plant's main cooling-water ar- |

-

;w w . . -

gj teries, are complex riants that weigh |?.},, ?; ,'"
; ? t.

, '% :. , ' q 1.,
.

,

p many tons. stand several feet hich, are..,
N ;- . ' ' - . A, .

joened and closed bv cowerful motors,

,

* - - ' , , ,'

'
'.,

s. - - ' ~~. ''.g,
, g 6pJ y 3| - ''
. , ~ q, -

- 4 . - g- and must be preciselv contrnif M md ;W., ,
'

i . : . [.fQ'';.(h'' f [ J' ~ '..'.i'.
monitored by electrical systems._ Such |

f.;:

. .' valves must meet a variety of comph-
. 0

'

.:d ; f - < r - 3'
' 't

; 1 b % (, y -
cated design standards and receive pe- |~ f|1 f.\ .. q' 7_

+ . S
i

~ , ~ y~ . : :
,7 ; ;ic,tionary i -

riodic testing and maintenance. |
,,

.: .. c

,
.

. ., New@. . . .. m
>

D Many of the valves perform tasks
'

i

other than the regulation of coohng-i : - -

- .,' d ggg.
'

|7 dyt M :.1 g
. ,4$ . . n, . -.

-4 . . .

.
water flow. Some feed fuel to diesel

j g.' generators that provide an emergency
. e . g " 4 ,,,,,, % ' y ,,,4 g ,, g .' ;,

ag, a.g id, th, = m,ggoo ,atinjh,s,422.000c T Power supply for plant safety systems.
| k , a a ,;

onstanth sectan3mnny so. 9 sone:' q ' Some control the flow of compressed'c
.

me= enenes.vou's es af taste of " tests'

' n andemperienreihedelirsuess oorld.af". disco 7 Dis 1tonary"quever nicane senmach. J e air, which is used to perform a varietyI

7 Just $12.95. 'A' Enc gdt Merriann .Webase(Dertionartes. Springheid. MA OH01.. , ,,f? of functions; indeed, certain valves [

c; FROl9 MERRIAM-WEBSTER 5 a. j ~ f may themselves be opened and closed
,

M'A., ~ 7." / Q hk.V . f .-M.i dhi
_

q.' by compressed air, and thus their
%^ l.' '

. p.i. ' y ' .) |h - 7 ' ? .7 iy* proper functioning depends on other
a/ s

valves. The containment building of a

# p nuclear plant is supposed to be sealed
in the event of an accident, so that
radioactive materials will not leak out,;
and to this end a variety of con-

% tainment-isolation valves are , stalled,m
.

.
which are designed to shut oti nones-

.J A f estival of international theatre Representative Canadian works sential P pine eadinE nto and out ofi l i
and troupes Celebrated theatre from Israel. Germany. England. the containment building at the first
Scot!and and the United States sign of a serious accident. h some i

Workshops Symposta Showcases and Young Peoples Theatre. !contsinment buildings, large valve _s
Thelargest theatre festrvalir: North Amenca Toronto The state of the art are routinely open, so that low-level i

May 11 to May 30.1981
For ticket information wrrte On Stage '81. Toronto Theatre Festival. radioactivity, excess air pressure. and |

3 Church Street. Suite 606. Toronto. Ontano MS E 1V2. or cart M161862-1091 heat can be continuously vented to ehe !

outside; obviously, these so-call (d con- |
tainment-purge valves must close [

, ' '

;

f quickly if there is an accident. Certain/ j valves in nuclear plants relieve exces-
J r { ytmrs

' to discoverl sive pressure in the reactor. Some of
}

I these valves open automatically when,
;

the pressure of the cooling water in- |s
I side the reactor increases beyond a set

'

/
,

' . point. Others can be opened or closed i' '

' ]rf - at the discretion of the operators. |
f j

A ,. y' ' n}' Although valves are an integral'

component of all major nuclear-plant' / F .

/, ~ .'
- safety systems, plant owners and oper-, _,

'
' ators have not taken proper precau.

r 'tions to insure their reliable perfor-<4 mance. As a consequence, the perfor-fs

|<mance of the thousan Is of valves in-
,

' ,

L. talled in each nuclear enwer plant is
-~

' A| |very much below par-a fact that has
- . f

@ s

F l .d ir Ibeen evident for years. According to a

.-.-_- _ ._ _- - - - . - ,- -- ---__. ..-
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short N.R.C. internal memorandum The nature and the extent of the
written by Dr. Hanauer-his col ' continuing valve problems have been

.

leagues sometimes refer to his missives well documented by Dr. Hanauer in a
Hanauergrams-nuclear-plant special N.R.C. Internal nie that heas

valves "are still failing too often and personally set up on accidents and
for the same reasons over and over." safety defects at American nuclear

This stillinier share
'

That . as w ,itten in 1972, and a .e. ,iants. A man who is able te
longer report by Hanauer the same view the blemishes that compromise

sad FrallCisCO'S rear noted,-vaives do not have a very nuciear-plant safety with a degree of
*

!

good reliability record. Recently, 6ve dry humor, Dr. Hanauer calls this-8 b m ,.
AUR ail of the vacuum relief valves . . . of record the Nugget File. Some of the

Quad Cities 2 were found stuck partly malfunctions documented in the Nug.p $p p
open. Moreover, these valves had been get File involve serious accidents, butTv A WU L ',

modi 6ed to include redundant ' valve- the majority of the failures recorded in15try fall Nn Fraeu isi ans chiry
closed' position indicators and testing the 61e had few or no direct safetym eben worp rreuw nns ogrra
devices, because of recent [ Atomic consequences. Since the safety appara-n >mp m>

nw. summer you can sharr it Energy Commission) concerns. The tus involved was mostly standby equip-
* H h t h"" redundant position indicators"-de- ment-normally inoperative but called

A new tesnval of u"' "'"'""" vices to alert the control-room opera- into service when a certain type of ac-
excucmeni venh wagner Mo<a.ri tors to the fact that the valves were cident arises-a failure of this equip-

" " , , ' ' , ^ ' ,'',* Q g stuck open "were found not to indi- ment that took place during periodic'

cate correctly the particular partly testing or was uncovered m routme m-,

ihr magnif urnt war Me triorial open situation that obtained on the 6ve spections obviously involved no im-oirra House le all unh, hts anurts, failed valves." If the valves were in mediate threat of the public's being ex-ihr nuumpirabir trauty of the
the wrong position, Dr. Hanauer's posed to radiation. Such failures areosy by she n.n

Art now Wnte or call for vom report went on, the containment not instances of near-catastrophes;
inr illustraint horhurr arnt chamber could overtsressurize and rup- they merely indicate just how unready

.utv.ux.r onscr tonn gr,e under some accident circum- the nuclear plants are to cope with ac-
LEAR stances, whereas under other accident cidents when they arise. The Nugget

c reumstances the improper operation File is chiefly a catalogue c,f thesenr, nn am, . m.. ,,, ,o ,w.si, s..

of these valves could cause the cressure warning signs-case stud.ies givmg [om,,s. ,, io.n.,s s.,,m ,o ,o.

m %, me. n, , ooo u,,,,, ,, '

ems n.onra, .su 2 q, m n 2 5 in the enn+ Ament building to fall so evidence or indmations of weak spots
low that the structure might collapse. in the safety precautions taken at

# w.-.new N GIOVANNI
DO Derpite these warnings, no system- American nuclear power plants:n v.oro uon.go o m s, .n

7n,Y,s.m De",,N[S23'y atic remedial action to improve the StrTusarR, 1968: An operator at
Performance of valves in nuclear Unit 1 of the Dresden Nuclear Power |

DIE MEISTERSINGER plants has been taken m the years since Station, in Morris, Illinois, noticed
VON NDRNBERG 1972. (Dr. Hanauer's particular rec- that the monitoring lights for motor- '

ommendations for dealing with the operated valves in certain cooling sys-"""j",,',"",",*,,',' "g,Z "f"'"""
j problem affecting Quad Cities and tems were not on-indicating a loss ofa-a, 27an aus, :i4. ri i . <

RIGOLETTO dozens of similar plants were rejected power to the mechanism that opens |'

l by Joseph Hendrie, the N.R.C. chair- and closes the valves. Electricians de-w .n n w mn-r .pp.m ,m,

' * * g "jf "?g,'y ,' ""''' | man, who was then a senior A.E.C. termined that the circuit breakers for7
' official. Hendrie wrote, m a memo dat- these valves were not working, for the

, '

QCORONAZIONE ed September 25,1972, that Hanauer's reason that an electrical-distribution
DI POPPEA recommendations would reverse "hal- Panel had water leakin& nto it. Dur- ii

w,n ,,,,,,v ,n iw %,,_ s.,m.,, u,.s
lowed poh.ey,, and would be so embar- ing a heavy rainfall, water had accu- :

.em,,,, eu,m* m, #,sw "

rassing for the A.E.C. that such a mulated on the roof of the plant, be-mi ,n n,n no a 7 uu2 r, m

reversal "could well be the end of nu- cause of a plugged drain, and hadJUNR 12-JUIX 19,1981
clear power.") N.R.C. records show subsequently seeped down a building

g San Francisco Opera that valves have remaiaea a major coiumn ana into the eiectricai system
i ProMem for nuchu planu. The controlling the valves.
I bilGM&T[8$[lV8} | switches and the sienallme devices PRIL,1969: During the shutdown

'

| Kurt Herbert Adler General Director |-
t at control the opig and hlosig of of a reactor, the name of Which Was

I

| a m a rne . rrec illustrated Festival twwhure
| the valves fall. The.!ng and othero sen

n t SPecified, the heat-removal systemI :':::.ena inronn.non on open puiue ioun::::".t::':.':'".,*1,'3.:::*.:'::'|'' . Imeans of powering the opening and2 did n t SuPP y coolmg water to thel
I ! closing mechanisms fail. Even under fuel c re i r two hours. Earlier, w hile

.

! I normal conditions, the internal com-
the pump was running, a techmeian!'" I

ponents of the valves iam. corrode, Performing routine maintenance had
"

l |
' overheat, freeze. or break amirt. Oper- cl sed a valve supplying water to the!- I ators test the valves improperly, over-

decay-heat pump, even though a spe-
! I

look necessary repairs on them, adjust cial maintenance procedure prohib,tedi

!cm I them incorrectly, and-one of the the closing of this valve without thesim ur
i sena i re.nvannronn.non s n ranei nioper. I most common problems of all-foreet consent of the control-room supervisor.| w uen=i opem nou.e s.n n.nci- c-21 to rulose or reopen them after testing

(415) 621-4403 |
_ - __ - _;. _. and maintenance. ArRit,1971: Six months after the|
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--.c -

- c- - t. . .s . . . ; , Point Beach Nuclear Plant, in Two
. . , ,. ,

' Creeks, Wisconsin, recch ed its oper--
-

v. - . .-. - - N$ ' ~ ,' .. -
C ating license, a test revealed that two ;'

. : .. . , ,

, , . i". - . - key valves in the emergency core-t ool- |~

1
v '

'

, ing system would not open when they, ,. . -
v. ....

o

k .i '' . . 1.? , ' were signalled to open. Both valves,. '' ~ '
.s

b..J ,| _ ' . " j. v.. were designed to open and close by hy-
3 ,

J. 4- .e t<
I draulic pumps, but the pumps had been

. ; .L 1 .

'. . , - : y g y.Q ; installed incorrectly. they were mount-

''~ ~ y ,.

8,
*

|1 . ; j . . ,

i ed horizontally rather than verticaH .'

.c . f4 N 3
. 3 - ' , .

4 , ,. ..
, C" ' '- %i"# : On a prior occasion, a short circuit

..

. _ _ ' . ._ ~
- J % D *p ' i ; . had disabled the hydraulic system, and. ,

, . ,
, ..

. ( an another occasion a salve in the h -.. . , - .; ..: ' ,.-..x , . 3. -
-

, .: 3

supposed to'.
'

- TT^.,(N , f : draulic system that- was
3* . open had stuck shut. Neither the utiH-.

. y #-.-.

, . . - . . .- , ; ,, . . . . . , ,.

.

[ .

| .' ' . . -
- 3 .; ' company s quality-assurance pro-..tv- .-

' M
,.

gram during the construction of the.

, .; .. }
'

.. ;.. - > plant nor an mvestigation of the two
s

*''"1 i F, ; . earlier valve failures had disclosed the
. j,. ^o9 ' , , r, .,

, ;.].( J. , . .. s 'i - , i :ncorrect instaHation of the hydraulu**

.. 1 pumps.:., .y .-
-

- -

. .% -

y . =.1 '' ^' ' s.g ' b ' g' . Jm, 1973: While the H. B.
. y . ,. 9, , Robinson Steam Electric Plant, in

? h.
~ . Harisville, South Carolka, was oper-' . '' ..:.*%. 4

'
'.

.

.f,p.7 ,' y V. .i . ~ .y/ ,% ,,# t

*

ating at seventy-five per cent of9 l '. . s ." ( , .

%rd . . . .
. . . . . .

capacity, the pla nt safety committee- - -
( . y . q, - ' 3q~ .

.

.
.

. N. ,- -
- w'< t , determined that certain instruments- - 7

r' - * . m-
.

.
. i were incorrectly measuring the pres-,- .. .

, ;f. ; .. ,.. . - ~, '

ed- ,
.f ' g ,% 4pp ? - g .- sure in the reactor building. The pur-

b,., V D ,!
-

n .p "- 6_ . . '- .c
.

- K K pg j..,. @ E : pose of these instruments was to turn-

,;g yp- . . . .

%g : - .;f g i safety systems on ir the esent of a-

7

Y \ ' Mk high-pressure reahg, w hn h would~ "
. ..,% a e

1 4, be indicative of a pipe rupture in the
!? ' f [ -

' g j

,1.
. | primary cooling system. 'I he pressure-

~ ' . '( Lp :; i sensing ins,ruments had f ailed because9 .. y~#
p(.~nfi <. .. % /yy. Q' . ~ A ;sf

.
- . , ? 3 *g . j - ,/ ( .

-L ; three vent valves on them had been lef t3
<

, " Pen. The three vahes ere not onhdRi .;
.M

' g- 'he vahe checklist used by plant opera-
'

GoldRuss .j Y ; - -W h f j
'

M' r.yr [ ' tas, and were not esen on the plam
,

'h[O ), ~ (
I

'

[ ? - / {h(,.; .
[ e'

equipment drawings.
.

f.- 5. n , ..,. .
-- . . . .

. [ ,h - , ' . 3 1,

.
}O ., p s ,

.

Om ou n,1973: The spray sy stem <
.

:, T O.
..: f 3 y , . ,M.? _ --_ .

<
.

for the containment building at the

'y - ' . . -:, " : --
~ .(7 h pQ

. Oconee N uc lea r Station L nn m
i

.

: .#. $ , +
.

-

p, ' seneca, Sout h Carolina, w ere found tsi

. ha % 73+,j.; :. a. - ;.|f p , g. . , k,3
, {$

- ,

| ,,

. pu. .gR. g I'| '
#. . ne inoperable; these spray systems were.[

- #1* $. .ntended to present the rupture of the
4 4

.

"
1 j

,.8 *,

4; , .1
-

,. .<, , , , , - .- s * ontFnment building during a

$g4 :.4,4 *kient. They wer inope r a H e be c a use

.. . aa t-

. ,

#, ?. e ,,
-,

J Q !.
. v . #

I ,f ; ry
inadsertently lef.- g .!M, v,, 4 |, ~ c,j

' %

. heir vah es w... , ,p..:

.' y y . . . losed af ter a tes h at had been con-
.. .. . .' . . , - .t;e - ~ p. .. . ;.<

ducted elesen day' earHer. The c om-

Thati the reacnon thats made Make sure the rum is Puerto pany that owns the plant said that as a
Puerto Rican Gold Rum one of the Rican.The people of Puerto Rico " corrective ac tion' it would issue a
most popular and favest growmg have been makmg rum for almost memurandum to the plant stat emphaT

.

liqu< 'n in Amenca today five centunes Their veciah:ed skdh si7ing the need for close attemiun to
- Anv way vou tn it GolJ Rum is and dedication result m a rum of p roc ed u res.

.

a sm+ h abernante to hourbons. excernona! taste and runty
blends. Canadians - even Scotch No wonder over W of m y, 1974 The Browns Ferry

Enjev it on the rocks or with a the rum sold m this country Nut!ea- Pia n t was not ifie d by tbc

dash ot' soja or your favonte maer comes from Puerto Rico T.V. A. design division that improperi

s ab es had been instaHed in the pr -
The ftrst s7 wd! ama:e vou The PUERTO RKAn RUMS
secmJ ws com ert you Aged for smoothneu and taste. mary cooling s3 stem of the plam '

t h ree reactors. ,I he vah es were de-
aw n,r 0, %. am w m ,cm e %. c

om %n.4 m , w .wemsN. s- r r e. %c c~. mew N nc acc signed to operate at a pressure of six

_ . . . _ . . - .
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,

|, hundred pounds per square inch but g,

i the cooling system had a pressure more

| than twice that. The design division
stated that a hundred valves of thie |'

inapprepriate design had been installed ,

in each of the three reactors; they had |
been in operation in Unit I for almost a |$ ;- a year.

i
! Just,1975: The emergency core-

cooling systems at the hiaine Yankee 'h [.s.q[^
'

g ;~#Atomic Power Stauon, in Wiscasset,
,

, . . ,_ . , . y , ,

were found to be inoperative, be-
,

. y #. + ~

" - '
.

cause valves were in the wrong post-
-

*

tion. The system was designed with a - :

,

fail-safe valve arrangement that would - . i-
' r-

$ Akautomatically discharge emergency
'

' f p f ..
J-

r %|f r
,

- 7 #cooling water into the reactor in the '

M , * q , g" i.M.. ,>k
' '

=. . . _
'

event of a major pipe rupture. The r>-c'2 y .;T C.< --
_

fail-safe design was negated when the ' x -- ;-
- ,z. ' -*

discharge valves for all the emergency- & Q - ! N
,

valve checkoff sheet noted the locked
- FW]t. .

1a~-''

" (7- YM$* -_7f{
' ~ ~ ' "

cooling-water tanks were closed. The ,'
' - ~ -

operator who completed the system's -

-" _

handwheels on these valves and mis- Q Np ' '

- 44~

' ' '
-

'' 'takenly assumed that the valves were -'

: locked open when in fact they were e 2
. ~'

1 locked closed.
.

.,

| Strrtusta,1975: At Unit 2 of the .. i--
'

-- - - ' ' ' * !Oconee Nuclear Station, the level of '

e. if
-

. *'
!reactor-cooling water was accidentally .

> --

' ~-altered while the reactor was operat- . -

,D D"__~r.

ing at full power. Workers trying to E.D.@M.# shut off valves so that they could make ; - 7 " -cQ, ,g. 4-%g ;
'

1.] M ,'L'd:t C .''-.' i A M
'

- < A.''~?a ? M --repairs on a faucet in the plant's chem-
p[-] |istry |aboratory inadvertently closed

-A---"---valves controlling the air supply to
two other valves. These other valves This is where the party's going to be Rockresorts' unique Caneel/Little Dix
controlled the rate of w>ter drainage all summer. At Caneel Bay on St. John Combined Vacation Plan.

'

from and addition to the reactor's
primary cooling-water system. Before

:n the U.S. Virgin Islands. With 7 of it gives you a total of 7 days,6

this error, the two flows balanced each |the most beautifut beachesin the Car- nights including a mini-cruise or
|

ibbean. Great tennis, too, on 7 courts, short flight between resorts. Deluxe !
other, but after the air supply was and as much instruction as you want. accommodetions. All meals. Plus |
closed one valve failed in a closed posi- And at Little Dix Bay, our hide- water skiing, use of snorkeling gear,
tion, preventing drainage, and the away resort on Virgin Gorda in the sailboats and water taxis at Little Dix,
other valve failed in an open position' British Virgin Islands. Only 82 rooms. and n.any extras at Cancel. All for just i
allowing an excess addition of coolmg The clearest turquoise waters to snor- $585 per person, double occupancy.
water. kel, swim, and scuba in. Great tennis. See your travel agent. Or call toll-free

Drctusta,1975: A plant operator Water skiing. And " water taxis" that 800-223-7637. In New York State,800-

at the Calvert Cliffs Nuclear Power zip pu to other beaches and islands 442-8198, New York City 212-586-4459.

Plant Unit 1 near Lusby, Afaryland, for the day (free).

discovered that a water-supply valve to Enjoy them both this summer,
the two emergency feedwater pumps between May15 and November 1, on suohn, u 5. virsia hiana

was shut, leavin& both Pumps with- L MLEDMB,,,My,,g ,y y,,,,, g 3
out a supply of water. The Baltimore

'

Gas & Electric Company,whic). owned Operated by Rockresorts,Inc.
- the plant, concluded that plant opera-

tors had " erred" about two weeks ear-
lier, when the valve positions had
been changed. The company report on O O- this " occurrence" said that if the

; emergency feedwater pumps had been .

-

needed it was " highly probable"
that the operator would have noticed

,

the lack of water supply to the pumps ,

, ,

. - - - , . . . ~ ~ ~ .-, ~ _ -_ - _ - .._. -
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" prior to any serious damage occur-j * ,

ring."' n t

~ d D5 b MARCH,1976: At the Prairie Island
O? '

Nuclear Generating Plant, in Welch,'' '
i

j ~10Cb Dhb ,' Minnesota, a valve was wrongly dosed
during maintenance on the cooling-' '* '

, a
' -

k M )b. water system for plant safety appara-
M tus. This single valve in the wrong

| D b O. c position disabled one of the two cool-t
~

8, ing systems for the two reactors at the-
,

,,. w plant.-

in London there are two
- g *" Jut.v,1976: A steam-driven emer-hotels that set standards all

()$. v I' L "
gency feedwater pump at Unit 2 of the

I

i others follow.
Millstone Nuclear Power Station, inTHE RITZ. Unquestionably |i

.

one of the world's great I -D ( ' Waterford, Connecticut, failed, be-
hotels. Offering London's best cause the steam-supply valve would ,

not open. An inspection showed that a iaddress, on Piccadilly, a stroll .

_ i steel piece of the operating mechanism
,,

from Buckingham Palace and 4 ,

'* had broken off. A subsequent inves-
-,

the West End. g
' tigation revealed multiple contributory

_

THE BRISTOL. A favorite of ~

international ~ travelers who e failures. The switch that was used to

i prefer an intimate! sized **/- control the motor that opened and I
/

hotel. In the heart of Mayfair, closed the valve had failed. A back- !'

across from Green Park - '$ up switch had also failed. In addition, ['

| .and the Ritz. - .
.q

,
the valve had not been tested; it had-

-

i Cunard at 800-221-4770.
.

'. r .,- initially been installed as hand-op-See your t-avel agent or call
erated equipment, and had been re- |

;

turned to the tr,snufacturer so that a !'
'

555 Fifth Avenue '

- New York. N.Y.10017 / motor could be put on to open and
,

ihcM Reweta. (212) B80-7390 .

close it. The valve had been reinstalled
without an adequate inspection or*

# test.

Dr. Hanauer is still enlarging thes
Nugget File. "Yes, sir, it's still angg open file. I just put an item in the

, ,

: other day," he said in a recent inter-
g view. Valves, he added, were "one of

i ij

/L
'/

|
.

120d,Lacoste* the continuing problems." Another/ |
#

item that deserves to be included in his
'

!
Madras, rest madras, collection of valve-related problemsl h'

'
<

-
#h' all cotton and imported fro m occurred at the Arkansas Nuclear One

Station-Unit I, in Russellville, |h* India, provides the satisfaction
which uses a Babcock & Wilcox reac- j

ofrichly muted colorings. In
t r. During routine testing of valves

this trco-button facket of correct-
- on the plant's main feedwater system,'

soft-shoulder taJoring, it is the techme,nans m,istakenly disabled the au- ;

most ge r?cmanly of the summer
'* * ' '*"''* ' 'Y""''' "'

ioptions. nodelining. $135. Add gency feedwater system-the same :

$2.75 for shipping. hanuting, system that was rendered inoperative |
y ! and ensurance. at Three Mile Island Unit 2 on

'

[ - (j ] March 28,1979. In both instances,
E t i w. . ., v * g improper testing procedures were used.

Ritner The Arkansas Unit I problem oc- ,

- - -

's at The Pinehurst Hotel,
!Pinchurst, North Carolina 283 74 curred on June 2,1979-more than'

O . i- -- -
(wo months after the accident at |-

8tacoste# sports lacket:Itatner's - (919) 295-5171 Please send me the tonowins Irod Three Mile Island. !

Jacket Sites | 31 | 38 39i do 41 42 43 44 46 O Check It is evident from the Nugget File |n. g mie, %,e-

I

- _E O visa that valve failures, many resulting8h "*
8' _L_. L _ i i O ^ =*rie== E= *"=* from improper maintenance and sloppy |

care w maptr.tson o.to operating procedures, are endemic to [
the commercial nuclear-power indus-

x... try in this country. As disturbing as ;
3,,,,,, u, z,

this finding may be, an even more l

t

'
1

| '

_ _ _ . , _ _- _ _ _ _ _ _ _ . _ - _ - _ _ . _ _ _ . - .
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. sobering conclusion emerges If onc* ; .. . -., ,.

..
. .

c.r n .g r
.

,

$ ' DIhIMkIhN.The:heightofexcellence?V j reads through the several hundred ;

technical reports that are included in i

[ MeNONtf3ED(NIIEh RRydther CODI6WRIg y the file. What these reports reveal ,s [i
a4-

. ' v g ' g ;'y , a:f W. that the same level of carelessness and
. i.

- .' %f* p
-

3 - - 4:.,
" gf,:

., ,; 9| '
a management quality-asvirance break-

I . .' w . f Gt ..w . I

. >Q[; . . e m ,[f@M
.c

5 -w .
downs which shows up in the records

;MN.. $$.g $j$ f , .
,. ,, . . j.;- -

of valve failures apparently also infects-. "' y c pj*1 -

[ .4 Tg _ .- W ). y y ' every other major aspect of the dulgn.
.,

: . i.T g construction, and operation of the |
.

9 |;m
i ' .y2 k 7, O .. g (J .{4,Ef ;, n., ,g.

- '1
' ~

..
- .

seventy-one nuclear plants now in-

og ?
mpg -

.. g 3',
, . : .! .e operation around the country. For ex-, 3x.j ,

y -w- ;

.,

q y L.< % J - '

f ; g A ed g' ample, it is not just maintenance on ,
"

n
i

>

- f. ,fJ
' g y.4 y g.j,v, / valves that leaves safety apparatus dis-

J
. - ~ ~ ~ .

, ; . 4. ,yW abled. Electrical-system maintenance, ('. :s y
-

3 which generally necessitates unplug-A- - >- ;m . ,

y[7
:;

~

v -'W s .;
~

' .M . e 5 ging equipment or otherwise inter- t
x

~ .%.J J J.j 'p;~ "@ rupting power-supply circuits, has a [' ., .h . T record parallel to that of valve mainte-M ~jJ
' 'M ' '

:. p -

't
.

yy ,, . [ ' j -
?

,S
!

jf . : } t . . ; . .. .. L r. 3 * %.- N f nance in leaving safety apparatus in-

j je >:". . : a JJ y . , . " '

.$ / iT operable; just as workers forget to re- ;

. h . # '' L aIu . *
.

-

open valves, they commonly forcet to~

,

turn nower sunnlies back on or to plug i>' '. -

s.. . ~ .c '. g. f.c .j
- .}.- - p i !.'2 h~ ~' -- [[ ., Q safety devices back in. Moreover, these'

,X blunders, according to the evidence in ,

; * j'Iherv it4:s., :

,7
' *f the Nugget File, extend far beyond ,

I
.

7 '

( ^ b*$ $ ]( maintenance and testing activities, and
'

( - Dii
- . , s.*%$g persistently occur in the fe,si,gn of ;:

.

#{A' . ,: O equipment, in plant construction, in (*"#
. byj - ,

S equipment installation, and at the ce |
'

~

! $!}g F M , ""3#"'T f.'"' 1, .~ - .- .. erating contnfes in co n r rn) rnoms. t
.

. . .

.O Y.. .
. s.. . . . .3 Thus, according to the Nugget File, |?

couutac At, ALUulNUM COOKWARE. PO. Box ss3. TOLEDO, OHIO 43egs.
key safety equipment is often rendered j

#, inoperative for want of fuses. Electri-
|cal relays f ail became ther are painted ,

s oh eft a wh

| h s.lsd.
equipment is mstalled. Reactor control

[ h rods f ail to work because theiri

E w components are installed upside downi

gr because their electronic-control gs,-

H tems pull them out of the reactor when
# " " ""'

themp ''kristtive pieces of safety an -
*# "# 7. .wouldlike. Spectacular mountain

There is as much -or as httle - to do as[ hole, par 71 go!f course with bent '
scenery 2300 acres toexplore. Apnvate paratus malbtn1tio.n because thev are
grass greens and 8 tastdrying tenrus courts Skeet & Trap Stocked takes (bass oN.irned or flooded or dirtyf

~

Children, Swimming. Boating. Archery. Stables. Hdung & Jogging Trails-Jro '
& trout).

s actmhes Come spend a few days or weeks. or corroded, g;; have been bumned gr ;i
; g.g g dropped og overoressuri7ed yg _u_,n-

Available Apni, May June, Sept. & Oct. 7 dan and 6 rughts Rates start at hj.ngs,d of miscalibrated og miswtred.'

$2f 0 per person, double occupancy. Includes unt.mited free golf and tenrus, In some cases, they are, to cite one of'

nvate bath, and all meals. Also available is a 4 dan and 3 nights
f room with p& sat ) package that starts at siso per person- Dr. llanauer's marginal notes in the(except rn.

M.n,on Rudolph GolfClinics & llousegnnrties Nugget File' " guaranteed not t_o
'

,

- . ..
;

Mason Radolph is one of Amenca's great toumamert golfers. both amateur work,,, because of bad imt:al des.mn. ;
i and profession.u ihs personal teaching chnics at High Hampton are planned This possibility was displayed quite

'
i for Apnl. May, June. Sept. and Ott Each clinic tasts 5 days and nights. Complete

;

dramatically in June of 1980, whencost of $59s includes room. three daily meals, dady golf, practice ba!Is. carts,
' the SCR et system-a supposedly ul- |

;

and special actmties. Non golfer, $24$
The ng6 Havron course was opsgned by George w Cabe

-

Go# Dgest opscnbes e as one ct ine rnost scenc ri hnenca tra-high-reliability safety feature that j

M h OD InD acts as the " emergency brue" that,.
- 4
'

instantly shuts down a reactor-failed i

g g at the Browns Ferry Nuclear Plant*c

?a6 TEE D ~ caEE'$N7 Unit 3. The system f ailed repeatedly i
'

' !as the operators, over a ceriod of four-
.I ---- -- 704-r o 2411

teen minutes, kept trying to insert thej For reservamns or . '

aormanan. wme or can
' g. n,,pss,Ap gs conjrol rods into the reactor. One in-- -

' sj . . ~ . - , . _ _ *

A,
. Estry new'sletter, reporting the d,is-

-

'

A.,

. ,. eAg . . d . may in the industry over the failure of
*

-

,

) 4 -.m s<.
i

_ _ _ _ _ _ - _ _ _ _ _ _ _ _ - . - _ _ ~ _ _ . - _ . - _ . - , - -_
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A REPORTER AT LARGE
(

THREE MILE ISLAND
ll-THE PAPER 'f RAll

.

HE safety of the commercial ment on the N.R.C.'s regulatory pro- place. The fact is that the N.R.C. was
mTnuclear power plants in thisgram. "In our opinion the [N.R.C.] never really intended to tightly con-

country is the responsibility of is incapable, in its present configura- strain the nuclear-power program orj

vtha United States Nuclear Regulatory tion, of managing a comprehensive exercise ultimate judgment about the
Ccmmission, a small federal agency national safety program for existing acceptability of the risks that might
tehose over-all performance-and ba- nuclear power plants and those be associated with it. Given the over-
sic technical and administrative compe- scheduled to come online in the next riding commitment of the federal
tence-has been widely criticized in few years adequate to insure the public government to rapid nuclear-power
light of the accident, two yests ago, health and safety," it concluded. With expansion-a bipartisan national goal
at Three Mile Island Nuclear Station seventy-one nuclear plants in opera- adopted by Congress in the nineteen-
Unit 2. A Presidential commission set tion-some near heavily populated fifties and endorsed by successive
up to investigate the accident, the most metropolitan areas-the lack of effec- Administrations-the N.R.C.'s role in
serious in the history of the commer- tive federal supervision leads to worri- the effort was a largely pro-forma one,
cial nuclear program, said, "With its some questions about the safety of mil- the political decision to proceed with a
present organization, staff, and atti- lions of Americans. large nuclear program and to accept
tudes, the N.R.C. is unable to fulfill its In one sense, sweeping general crit- the (presumably small) risks already
responsibility for providing an accept- icisms of the N.R.C.'s regulatory pro- having been made. Despite what legis-
able level of safety for nuclear power gram may be unfair, for they may lators and bureaucrats refer to as the
plants." The N.R.C. undertook its be belaboring " deficiencies" in the " boiler plate" language in the statutes
own post-accident self-examination, N.R.C.'s performance which are not that define the N.R.C,'s regulatory
conducted by a Special Inquiry Group so much a result of sheer regulatory powers and duties, the agency,in prac-
headed by the Washington attorney ineptitude as they are the consequence tice, has been simply the minor cov-
Mitchell Rogovin, and this committee, of political decisions about what the _ernment deartment that hands out
too, passed a strongly negative judg- agency was expected to do in the first Jicen<es to build and onerate nuclear

plants, much as the State Department's
Passport Agency issues passports to81 I j travellers. The safety and licensing

,

! { system set up by the N.R.C., accordingn

\ to Peter Bradford, one of the agency's4

_ ]h .bM
five commissioners, "was never de-q

f g', , I
, pI signed to be an effective regulatory

1
system" but "was cor.structed for the

) stamping out of nuclear power plant

( construction permits or operating'
- (

| g 7,
-

' l - g 'lI licenses at the assembly-line rate of-

I !.|. l
.

one or two per week for every week in
i the years from 1975 to 2000." OneI -p .

i

1
-

I - J consequence of the government's sin-
I gle-minded dedication to nuclear--

/ power expansion, Bradford notes, was* - - ,

regulatory process that fell intoi i | a
| ;,

/ " fundamental disarray."-

{h
3 The regulatory arrangements relied'

,

f*
! on by the N.R.C. are the outgrowth of

, Q j g).-Q} general policies adopted in the nine-(\ teen-fifties and sixties by its predeces-' h/
~

(& - sor, the Atomic Energy Commission.(h f .j{
y-

_

4 ~._ __ __ / h 1 i The A.E.C., which vigorously pro---

moted commercial exploitation ofp , __

_ m L '

"the peaceful atom," believed that theQ t
-

r
'

) shortest route to a large nuclear-power
I program required unleashing "the

genius and enterprise of American
\

- %

N ~ N industry." In order to give the
k. nuclear-power industry the discretion

it needed to move ahead swiftly with

"I called you in here, Donaldson, to remind you that plant construction, the A.E.C. adopted
relaxed and permissive regula-you're skating on mighty thin ice." a
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t:ty progr:m. Under the
- jscheme it developed, the

gov 1rnment would spec- g* ,
f \ify general safety goals

but would leave their k. g"h )1

g %' Q
.b4 :^

implementation to the /
-

% N Eemerging nuclear indus- *
t

' '

p) relying on it to have
; t

j

Lild a high level of '
_Q'- - 6

( common sense to
'" * '- ~'

g '' =
Y 1 ,

-
safety into each plant. >

7

Th: A.E.C. did have a ' D
f '.

:

small number of staff .,<
,

engineers and consul- f v a!' i

p / ' %,,,
~

itants who reviewed the
rpplications for nuclear- )' b '

- +
plant licenses, but the
commission usually gave ( % -~

'-
-

short shrift to the safety f Ns
issu;s raised by its ex- - k,

perts. Since the A.E.C.
was convinced that tech-
nical solutions to these " Dear, Pm going out now."
problems could be found,
it did not believe that it e =

was running a great risk
by deferring such questions while the way down tc, rules for the installation firms, and construction companies pro-
industry proceeded with nuclear-plant of the last nut and bolt. Still, the only viding all the other services and equip-
construction. Moreover, when the in- basic changes in the regulatory process ment. (Unit 2, for example, was built
dustry matured and expanded, the during the next several years were by United Engineers & Constructors;
A.E.C. still saw no strong need to de- efforts-prompted by the Ford and its turbine was supplied by Westing-

p more formal regulatory arrange- Carter Administrations-to streamline house; its architect-engineer was
ts. In 1974, however, Congress it. so that nuclear plants could be Burns and Roe; the pressure-relief

cided that the con 8ict of interest in- licensed faster. valve for its primary-cooling system
i.erent in the A.E.C.'s dual responsi- With a regulatory process that re- was manufactured by Dresser Indus-
bilities-to both promote and regulate mained in " fundamental disarray,'' it tries.) The various companies that
the nuclear industry-suggested the was apparent-to some observers, at participate in the design and manufac-
need for a new, independent reg- least-that sooner or later the govern- ture of each nuclear power plant's
ulatory body. Accordingly, Congress ment's overambitious nuclear program components and systems have their
passed the Energy Reorganization Act was going to get into trouble. Indeed, own design preferences and require-
of 1974 to establish the N.R.C.-a looking back over A.E.C. and N.R.C. ments, and so do the individual utility
separate agency whose only mission records, one can follow what one companies buying these services; as a
would be to regulate the nuclear in- senior N.R.C. official calls the paper result, the nine plants that use Bab-
dustry. Reorganization per se did not trail that documents the detailed cock & Wilcox nuclear reactors differ
mean substantive regulatory reform, foreknowledge, on the part of both the in many of their design details. The
however, for there was little Congress nuclear industry and the federal gov- nine plants were also built at different
could do about the bureaucratic inertia ernment, of the specific safety problems times and were therefore subject to
that would inevitably make it difficult that culminated in the accident of different federal safety regulations.
to change the ground rules for nu- March 28,1979. Even plants built during the same
clear-power expansion that had been period and under the same nominal
laid down by the A.E.C. Indeed, the Tuntt Mitt ISLAND Unit 2 is one safety requirements may display marked
carryover of A.E.C. policies by the 1 c,f nine electric-generating plants design differences, owing to the vary-
N.R.C. was a foregone conclusion, in the United States that use nuclear- ing interpretations that can be giveh
since the N.R.C., according to the reactor equipment designed and manu- to some of the very general design

74 act, would essentially be the factured by Babcock & Wilcox. As is criteria promulgated by the A.E.C.'

ulatory staff of the old A.E.C., un- customarily the case with nuclear- and the N.R.C.
er a new name. Unsurprisingly, the equipment suppliers, Babcock & Wil- Still, the plants using Babcock &

new agency's first official action was to cox provides only the specialized nu- Wilcox reactors do have a large
adopt all the safety rules and policies clear steam-supply system and the as- element of similarity-a strong family
of its predecessor. As a matter of law, sociated control equiptr.ent used in resemblance. Certainly the Babcock &

- the N.R.C. had full and unambiguous these facilities; its portion is estimated Wilcox equipment in all of them is
power to develop new regulations to amount to about ten per cent of the essentially the same in most elementary
gcurning every aspect of nuclear- total cost of plant construction, with design respects. The official A.E.C.
pl:nt design and construction, all the other suppliers, architect-engineering " Safety Evaluation Report" for Three
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Mile Island Unit 2, issued in Sep- actors dl went ints operation before Crystal River, Florida, since 1976; the
tsmber of 1969, noted, "The nuclear Three Mile Island Unit 2, and as of Sacramento Municipal Utility Dis-
steam supply system, engineered safety March,1979, the nine plants had ac- trict's Rancho Seco Nuclear Generat-*

fertures, and reactor building are cumulated some thirty reactor-years of ing Station,in Sacramento, California,
similar in design to the other Babcock operating experience. The three since 1974; the Arkansas Power &
& Wilcox facilities at Oconee Nuclear Oconee plants, which are owned by Light Company's Arkansas Unit 1,in
Station, Crystal River Nuclear Station, the Duke Power Company and are Russellville, Arkansas, since 1974;

ancho Seco Nuclear Station, Three situated near Seneca, South Carolina, and Three Mile Island Unit 1, which,
file Island Unit No. I Nuclear Sta- went into operation in 1973 and 1974. like Unit 2, is operated by the Metro-

tion, and the Arkansas Nuclear Sta- Toledo Edison's Davis-Besse Unit 1, politan Edison Company, since 1974
tion, which have already been issued at Oak Harbor, Ohio, between Toledo The operating records of the earlier

construction permits." and Cleveland, has been operating Babcock & Wilcox nuclear reactors
The eight other nuclear plants in- since 1977; the Florida Power Cor- provide concrete, practical information

corporating Babcock & Wilcox re- poration's Crystal River Unit 3, near about the performance characteristics
and over-all reliability of Babcock &
Wilcox systems and components. The
design of nuclear power plants is based
on predictions of how equipment will
behave under both normal and emer-
gency conditions. While laboratory
tests and experiments can provide some
check on the design engineers' predic-

* tions, operating experience affords far
more realistic and valuable data. Thus,
as nuclear power plants of a given type~_ _ _--

and design operate, careful study ofMyE ~ their cumulative track record can serve
u

a number of ends. The operating his--

- tory can be used to check design
_

can suggest neededadequacy; it
procedural improvements; it can
prompt new regulatory requirements8 ( q or', possibly, the elimination of un-

,

necessary ones; it can be used as a basis
/

q for other regulatory determinations

k (such as the competence d individual
utility companies to operate nuclear
power plants); and, most important, it
can provide possible early-warning
signs of developing safety problems.

The N.R.C. has never given high
priority to an effort to study and use

- _-
the operating records of commercial

' - nuclear plants as a basis for its regula-
-

tory actions. Its scientists and engi-
- neers are otherwise engaged. N.R.C.

, , safety analysts, for example, perform
prelicensing safety reviews of each pro-
posed nuclear power plant; they are
concerned principally with the gentri
design features of new plants and, as a
rule, limit their inquiries to standard
questions about safety-system design
which have been on the officialtechni-
cal agenda since the mid-nineteen-six-N ties. Meanwhile, in the various gov-

. ernment laboratories where N.R.C.
safety research is conducted, scientists
and engineers concentrate on a rela-

_ _ _
_

tively narrow set of techmcal questions
-- about certain " hypothetical acci-

_ dents"-advanced scientific issues that-
.

-

(J A3 . -.A . - . , a 3 . [ '. have been the dominant interest of_

, ".

these research centers for the lastW ITi F
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fifteen Je:rs. Thus, thz q*

fed:ral rg:ncy in chage g_.

cf nuclear-plant safety, ^R . ,

given the duties and / f- ~ ge- ,. y g
*

pre:ccupations of its s .y ,s
technical experts, has ,. ; - gt "'/, ,4 y''

cencerned itself only #f f'g m \ ? ,a 'M P
Fcrsually with the actual ..g, g j

-to-day safety prob- , 6- . , A,y[W g /g
g

s at Araerican nu- . p s Mr
c Lir plants. One man- /t - T T

ifestation of this attitude " - "- .

.,k , g' %
~

is in the N.R.C.'s han-
bdling of reports of safety

deficiencies at the
'

plants. Although the '

,

, ' .commission am"v re- i f '

tAVceives four en b %- f' f
--- ,' p ,4

,

I
-._ s

[h' -- "

sand rmrts on equip-
, ,

gy
m:nt breakdowns, oper- --err h -e is

#
,-

* *Ni .' ;,-e[* [f'' Y.~:ff:J l -

qotor errors, and other

i d%i k . ;;' k; k' d h@ % y R
safety-related or poten- i,'

tially safety-related in- '

lg,

cidents, it had, before -

- - _ , . t
_

',4 ege'

the cccident at Tnree g - 1 , . ,( )I

Mile Island, no system- -3-- . -: -
,

,

Etic program to discover .c . _ % - .

j_k. --=-c g&
- ~

wh t lessons could be - S Q ~ M_ 3
' ''e
q ._,

q w" q_ M-YQT--~ ~~Irarned from the data; y. ,.

that is, there had been -

no centralized edort to
view the data on a "That's a bird, spelled b-i-r-d."
ular basis, to extract
nificant trends, to * *-

analyze the fundamental
s;.fety issues underlying recurrent prob- whole host of people" who analyze patterns in the safety-system deficien-
lems, and to oversee corrective action. individual events at the operating cies reported to it. "The individual

The N.R.C. does have a Division plants " fairly comprehensively." reports are analyzed," he said. "The
of Operating Reactors and an Of5ce Harold Denton, who as the director trending is not. The trending is ad
of Inspection and Enforcement, and of the O$ce of Nuclear Reactor Reg- hoc."
these presumably are responsible for ulation supervises these specialized Unless some N.R.C. of5cials merely
reviewing the safety problems of nu- branches, has a diffemit impression of happened to discover it, a trend sug-
clear plants already in service. Ac- how the N.R.C. safety analysts have gesting safety difficulties could easily
cording to Victor Stello, Jr., who was dealt with routine reports of equipment remain buried in the voluminous
the head of the former division and is malfunctions and other safety prob- reports that the N.R.C. receives from
now the head of the latter, the N.R.C. lems over the years. The reports "all each operating plant. Over the years,
" collects, digests, analyzes," and oth- come in, they all get logged, and Dr. Stephen 11. llanauer, who is an
erwhe deals with the reports from the identified, and printed up," Denton engineer with the N.R.C. and one of
operating plants, but just how these says, but "some branches are far more the federal government's chief nuclear-
efforts fit together into an over-all sys- interested in operating experience than safety experts, has sent out memos on
tem Stello was rek.ctant to explain. others." While a few of5ces have the need to review the information
"No, I don't like to summarize it," he " historically really monitored" and flowing into the agency from the
said in an interview a few weeks after " worried" about such developments at plants. "Not a day goes by without one
the accident. The task of reviewing the licensed reactors, he says, "other or more mishaps at licensed reactors,"
these data, he remarked, is spread branches don't tend to think that oper- he noted in a memo on September 13,

S.ong various agency divisions and sting experience is as valuable in in- 1971, in which he urged the orderlyces. "There's no assigned group put, and Ic hasn't got done." After the compilation and " periodic review" of
thtt eits down and is devoted to the Three Mile Island accident, Denton these data. Other of5cials have pri-
task of just locking at all of the said, "The commission has asked us vately discussed the " gold mine" of
licensee event reports from all of the on a crash basis now to propose a new safety-related data that was being of-
plants-it's not done that way," he scheme to be sure that licensee event ficially ignored, although a few abor-
said. Som: of5ces do collect the data reports do get proper attention in the tive attempts were made to set up a
from the plants, he continued, adding, future." program for extracting useful-and
"I would think" that they "do what Even Stello conceded that the possibly critically important-infor-
they can to analyze it." Other N.R.C. N.R.C., before the accident, had no mation from all the routine reports
branches, according to Stello, have "a co6rdinated method for identifying of nuclear-plant mishaps. Still, the



o

52
APRIL 13,1981

N.R.C.'s nfety-revirw tnd safety- was cpertting ct full power. Unit I sequence of events tt Ark:nsas Units 1
*

'

r:s: arch piorities had never been should h_ve simply g:nr inta a routine tnd 2 cs "unusu-1" may be somewh:t
amended to emphasize the task of tak- shutdown, leaving Unit 2, which was misleading. N.R.C. records reveal that
ing a careful look at what was really being tested before going into com- in July of 1976 a similarly widespread,

happening at operating nuclear plants. mercial operation, unaffected. Instead, electrical-system failure disabled the
because of a wrone in*erennnection of safety equipment at the Millstone Nu-

REVIEW of the documents that the two units, all of Unit 2's emer- clear Power Station Unit 2,in Water-
.

were activated. ford, Connecticut, on two separate oc-accumulated in the N.R.C.'s files rency safetv Jeem,
ertaining to the nine Babcock & Wil- fmergency diesel generators started casions.That plant's pressurized water
ox reactors shows what the N.R.C. up l d or closed, pumps be- reactor and related cratrol equipment

would have learned if Stello's division /gan, va ves openepumping; the plant reacted as if were designed and manufactured by
or Denton's other specialized branches there had been a major accident in- Combustion Engineering. The com-
had elected to monitor these reports stead of a spurious electrical signal. mission had assigned one of its staff
periodically. Although many of them Moreover, electrical-system problems electrical experts to study this type of
-they are available for inspection at at Unit 2 signalled ce.tain valves to potential electrical problem long be-
the N.R.C. Public Document Room, open prematurely-a development that fore either of the Millstone incidents.
in Washington-are fragmentary, caused other emergency equipment to In his reports, the engineer concluded
containing raw data about specific in- operate out of the correct sequence. that circuitry failure might be a generic
cidents and malfunctions unaccompa- This meant that if there had been an deficiency in the entire nuclear in-
nied by engineering analyses or com- actual crisis, such as a pipe rupture dustry-a likely sequence of events in
mentary, they nevertheless suggest a that required emergency cooling to certain circumstances in any plant.
pattern of safety problems seemingly prevent a core meltdown, the emer- The N.R.C. took no corrective action
inherent in Babcock & Wilcox designs. gency cooling system at Unit 2 would in response to his concern or in re-
The problems are not, however, limit- not have worked. At Unit 1, mean- sponse to related safety problems noted
ed to Babcock & Wilcox reactors; the while, a more routine shutdown soon afterward by other members of its
reactors of Westinghouse, Combustion occurred, and initially there was no electrical-systems branch. The reluc-
Engineering, and General Electric evidence of deficiencies in its electrical tance of the N.R.C.'s senior manage-
have also experienced a wide range of systems. But a subsequent N.R.C. ment to take action on several dozen
safety-related difficulties, as a review review disclosed that in a real emer- safety issues pointed out by N.R.C.
of plant malfunctions suggests. gency the fuses in all of Unit l's con- engineers-a list that included the

On September 16,19i8, a serious trol circuits for safety equipment could problem of mistaken operator interfer-
problem developed in the electrical have blown, leaving the safety ap- ence with the emergency cooling ap-

(39uipment that powers and controls paratus disabled. On February 16, paratus-led to a decision by five
Arkansas Nuclear 1979-five months after the accident licensing engineers to testify before the

("| safety systems atOne-Units 1 and 2. Arkansas Unit 1 -the Nuclear Regulatory Commis- Senate Governmental Affairs Subcom-
uses a Babcock & Wilax reactor, and sion issued a notice informing other mittee on Energy, Nuclear Prolifera-
Unit 2 uses a pressurized-water reactor utility companies of the " unusual se- tion, and Federal S,rvices, on Decem.
designed and manufactured by Combus- quence of events" that had occurred at ber 13,1976, at a hearing chaired by
tion Engineering. The difficulty, the Arkansas plant. Although the Senator John Glenn, in order to call
which could result in the disabling of N.R.C. has full legal authority to attention to the problems, explain their
all the safety equipment at both plants, " modify, suspend, or revoke" the seriousness, and possibly help bring
was officially characterized as a case of licenses for nuclear plants whenever it about needed remedies. They told the
" degradation of engineered safety fea- determines that a safety defect may subcommittee that the N.R.C. was
tures." The accident began with the exist,it allowed all Babcock & Wilcox " covering up" a set of safety problems
sudden closing of a single valve in one and Combustion Engineering piants to that some of its own principal experts
of the main pipes that delivers steam to continue in operation. believed to be extremely grave. Their

the turbine in Arkansas Unit 1, which The commission's reference to the testimony stimulated none of the cor-
rective actions they desired,
although it did provoke the

//\/ C 0 A/ $ fIC U 0 US(otgUM P T / o M N.R.C. to reassign four of
them two days later. The

- ___ _

fifth engineer had already-

The 5-a "e d A new ~3- i nue 6 es resigned fr m the agency
m protest.

4* * tg fd j' ' ee a f. Another significantNe 6J t ove r. of ce0

|| shortcoming in a nuclear) ej s
[Q

"
,, ,

P ant using a Babcock &
,

Y l' ' ' '
'

' ' '

} .- ,- 9kI ' n a n W ilc o x reactor was- t.i

Y ,' 42" If f I II revealed by an accident at# '''

e
the Rancho Seco Nuclear,' C =- .a y ,,,

' - '
G Generating Station, near~

[ .
' "

f. j h == m , [ Sacramento, on March 20,l h i- g
1978. At 4:25 A.u., an. '

t' M. j' ='-- g 'i .sma mw_ _.3
~

% s 1 .T y operator who was replac-
ing a burned-out light bulb

&M on the main control panel
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f-l{ w - b
drn -*A A m m ar- 4 ~q-..
isch' hulb into the l ;.

@ ! *!
,

panel. The plant, ,

~ ~ ~ C T~ - ! : :

,

which was operating ] | --" -

I-_.Ji- ** Co"8 Y **0 i
.

3
'eat seventy per cent of i j

| ---{ ;d[ t- -- ~~~ -

crpacity and was sup- } t

.: ') jposed to be capable of
coping with pipe rup- : i i h|:

.

" i R!fgs, fires, earth- !
I ies and other con- < -g g

1 R .'

*% $ b. .4 p~ $
'

-

i E$.

Vgenc,ies, could not i * i

Q .-- -! Phe
htndla this seemingly i f 'f.'? 17 - ---%' ' . .E.ir.M{4

- .

h p,, , , N ~ |l
k,.x,rf'

r/
"

('
-

: (, t .i;. - g:$.uhi
:! ..,*.g gtrivitimishap. Accord- -

I k , .dh

!h''.s'y.*-[M.p,,Cp**)\I|:igr%h . ,J 2.v
.

g. A .-g;,vging to a description in =
9 CSF 'ie - 41:e M,*'

,,.m

' ;a private Babcock &

dropping of the light ! . ), fgg .-
'{3 r. 2h.6[(. ff M(,,,3@ffY yh.hD.Oh, K,fd$ ih -- -

Wilcox report, the * ..-

*
. j*

. h5|k ~ ..h. . s.. . 'b . i
,'i

. . . . . . .t . . L. .:e .
.u.md ;. n'.Je that n ni- I'. . z - nw . .

. . .. . J- Qterrupted the power %gI;Q
supply to "a substan- EdiM- f f

]" 4I!
tial portion" of the in- NO . N..'
struments in the con- #.. > -g . .

. k;gj1trol room which moni- ,' -

Jd'

tored key parts of the
plant. The instru- %g

ments included those e e

used to control the
main feedwater system, which im- the company's headquarters, in Lynch- N.R.C. review of Babcock & Wilcox
mediately began to malfunction. burg, Virginia, concluded, " Plant plants, had received scant official at-
Beceuse of the instrument failure, operators had extreme difficulty in de- tention. Creswell was deeply con-
howtver, the operators did not have termining the true status . . . of the cerned about the accidents, however,

[ )information they needed to deter- plant . . . and in controlling the plant and about several other problems that
( je the appropriate emergency ac- because or t'ie erroneous indications in had come to his attention at Davis-

was the control room." After an hour and Besse. On his own initiative, he raisedtions. Automated equipment
tvailable to assist in controlling the nine minutes, the operators finally a number of questions about Babcock
reactor, of course, but the correct figured out how to restore power to & Wilcox reactor problems not only
cutomated actions were not carried their instruments, and they were then with plant officials but also with
out, either, because this equipment also able to bring the plant back under con- officials of the N.R.C. He felt that
failed to receive the appropriate signals trol. The Babcock & Wilcox report, there might be safety flaws inherent in
from the malfunctioning instruments. intended to alert the operators of the the Babcock & Wilcox equipment-a
To make this dangerous situation ec.mpany's other reactors to the prob- view not shared by senior N.R.C.
worse, the instruments started sending lem, was sent out to all the utilities ex- officials.
erroneous signals to the plant's inte- cept Metropolitan Edison. Babcock & One of the accidents that worried
grated-control system-an automated Wilcox officials believed that it was Creswell had occurred at Davie h-
master control that, among other not necessary to inform the company on September 24.1977---an accident
things, regulates the main feedwater of the problem, since a similar ever.t at that, it is clear in retrospect, bore a
system. The integrated-control system Unit 2. on March 23.197M. had.,al,- striking resemblance to the one at
thtn initiated a series of maneuvers readi barn discusseT with Met Ed Three Mile Island eighteen months
that, according to Babcock & Wilcox, officials. later. At Davis-Besse, the main feed-

sent the reactor o.n a " severe thermal water system failed-as it did at
transient," which involved a rapid THE copy of the Babcock & Wil- Three Mile Island-and then a pres-
surge in pressure in the reactor-caus- A cox report on the Rancho Seco sure-relief valve opened and, because
ing a safety valve to open temporarily accident sent to the Davis-Besse Nu- of a missing electrical relay, cycled
-followed by a prolonged pressure clear Power Station, in Ohio, was ul- open and closed about nine times.

timately seen by Tames S. Creswell, a finally iammine in an oren ensition-
Gop. The emergency cooling apparat-was also activated. "For about the thirty-five-year-old reactor inspector (It is still not known whether the

hrst seven minutes, the two events"- in the Midwest regional office of the pressure-relief valve at Three Mile
at Rancho Seco and a year later at N.R.C.-in Glen Ellyn, Illinois, near Island stuck open because of an elec-
Thrte Mile Island " looked almost Chicago-whose duties included over- trical-control problem or for some
identical," according to Daniel Whit- seeing the start-up of Davis-Besse. other reason, since the continued high
ney, a Rancho Seco nuclear engineer. Although reports of the Rancho Seco radiation levels inside the containment
The Babcock & Wilcox report on the accident, and also reports of accidents building have made a physical inspec-
incident, which was dated August 9, that had occurred at the Davis-Besse tion impossible.) The operators at Da-
1978, and was written by Ivan D. plant, had been sent to the N.R.C., vis-Besse, like the operators at Three
Green, the site-operations manager at these reports, far from stimulating an Mile Island, did not immediately
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realize that the relief velve was open, cf the retuti equipment end compo-'

'

At Davis-Besse, it took thtm twenty- ntnts installed in nuclear power pitnts
two minutes to discover the open relief -not to test equipment performance,
valve; at Three Mile Island, it took or periodically check sensitive pipes for* ,

about two hours and twenty minutes, cracks, or determine whether specific
At both plants, the pressure in the components had been built and in-
reactor's coolirg system increased and stalled in accordance with N.R.C. |* -

then decreased t.ncontrollably. Patt of safety requirements. Instead, as a 1978 j

Ae emergency feedwater system ms!- report on part of the N.R.C.'s inspec- 1

f

-{Three Mile Island. The Three Mile tion program by the General Account-
Anctioned at Davis-Besse, as it did at

ing Office noted, the N.R.C. preferred
Island plant, however, experienced a to "relv heavily unon the utility com-
compkte, rather than a partial, initial pany self-evaluatiorn" For all prac- .'

M
failure of its emergency feedwater tical purposes, in ,other words, the g
equipment. Finally, at both clants the commission delegated most safety-in- \,

*
onerstnrs micakenivh ne the emer- spection tasks to the individual utility
eenev cooling pumps-as a result company and limited its own role to
of their mistaken interpretation of spot-checkine the utility company's hyse
the geser-water-level-instrument records of such work. Without direct
reading The main difference be- inspections and independent testing of ,

atween the two accidents-and it is a the actual equipment, of course, the g"
major reason that the Davis-Besse ac- N.R.C. could not verify the accuracy b
cident was much less severe and did of the company's records but merely
not result in core damage, as the ac- their ostensible completeness. N.R.C. hupintOUR 5#
cident at Three Mile Island did-was inspectors had complained privately
that the Davis-Besse rencent was ener- for years that this loose supervision of E, ||
*tinc at nnh nine ner cem nf its full the industry had resulted in a low E BE

wer, whereas the reactor at Three " confidence level" concerning the de-
Island was operating at ninety- gree to which operating nuclear plants QQ Q

seven per cent. actually complied with federal safety
Worrying about the adequacy of rules. That this indirect system of 10 DAY ESCORTED TOUR sched-

auditing safety conditions at American uled to be there at height of New

[_ nuclear plants and their safety systemsfas something that was supposed to be nuclear plants may have been responsi- ,End.bd nsb'f$n]b nder.' $

Vone by the hundreds of safety analysts ble for the belated detection of safety BRIGHT HUES of russet, gold and
at the N.R.C.'s headouarters, and not defects also prompted the General Ac- crimson splashed with evergr6cn

by a field inspector like Creswell, who counting Office to recommend that the $mm MountaYns IIefmo$an
**

was expected to be more of a book- N.R.C. " improve its basis for judging the Adirondacks. Bar Harbor. Aca-
keeper than an engineer. His principal the quality of nuclear power plant con. dia National Park. Campobello,

'"' KancN dh , 'M ntpf;le, s,aQassignment was to monitor the paper- struction." Creswell, in the light of
SusHihelburne. [ake Placid and Old

o

work connected with a utility com- the safety problems that he saw at
pany's quality-assurance programs and Davis-Resse, was not content to stick Stugri geVillage.NewEnglandat, ,
to review other aspects of its adminis- to his narrow formal assignment and EXCELLENT HOTELS. regional

entertcInments, limitedtrative procedures. The N.R.C. had overlook what he took to be the pos- diningr,isp air and maple sugar,sizeelected not to have its inspectors carrv sible generic safety ramifications of
- == --~

out comprehensive physical inspections the Screember 24,1977, accident and
ASK FOR BROCHURES or check

the Problems related to it. Nor was he this coupon and send to Maupintour
satisfied that he could rely on the today.

.

! N.R.C.'s determination that the plant's O Alaska O Africa O Canada O USA
Babcock & Wilcox equipment was ade- O Europe O Cahfomia O PacificNW

O Colorado C Arizona O New Mexico} quately des.igned or on the utility com- O SouthAmedca O Meh O Fem
'

,

pany's own "self-evaluation," which O Britis.nistes O Middle East O lndia.-

(9 |'
- stated that the various " incidents" at O Fall FoliageO SpainO OrientPacific

0 Australia O Scandinavia O Greece
ir the plant were no cause for concern. O

"The problems at Davis-Besse just
'

/ bugged me," Creswell said in an inter-
view a few months after the Three ,,,1

O\ Mile Island accident. Ihs pursuit of
=2 __

M a upintour,408 E. 50t h St., N ew York,
! .

these matters, he recalled, beEan in N.Y.10022. Telephone 212/6884106.
earnest after a routine three-day .m-
spection that he made at the clant , , , , , , ,

startine on December 6.1977. The **"
focal point of this particular inspection
was an occurrence at the plant a week' m
before, on November 29t_h. A tem- , , , , , , , , ,

porary power f ailure had causeil' .
,, ,,,

,

'the plant to shut down suddenly-a

__ _
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relatively common experience for any*

. _ om
@A . type of electric-generating station. As ,

I C4eswell reviewed the secords cf the'

| incident, however, he became con- 'sr

|
cerned about the strange behavior of f

, ,
, ,

'
i s

the pressurizer-water-level instrument i

THE CRISP, | during the incident. This is a device |COOL AIR OF POPLIN I that reactor operators use in l,ieu of an i
-

.

g The Brooks Brothers look, f instrument telline them JmM |

3agr is in the reactor. During tN {
-

classic and always under- .

|
w
,

k stated, is expressed in the November 29th incident, the pres-

4| j}
gg' surizer-water-level instrument indi-k ideal suit for Summer days. I cated that the pressurizer-a tank

! Poplin in polyester-cotton, j h connected to the reactor,s primary i
; !

washable, cool and wrinkle ,
D cooling system-had no water in it.'

resistant. In tan. Sizes 6 to 16. With that instrument showing "zero,"
t

Jacket, $110. Side pocket c 1 the operators had no indication-not'
,

even this indirect one-of how much i

!) water was in the reactor. Although ,
' skirt, $45. Bcith fully lined. 1

-

; the incident ended quickly, and with
.

Pme. .n.wii, n..n . .< in. Ro< u,. i

: the reactor satisfactorily stabilized, the <
.. >

I
i ! behavior of the pressurizer-water-level

,

f : instrument presented several serious
p ! problems. Creswell began to worry

.

, , , _ , , , , ,

L how operators of pressurized-water |
g/ !

' reactors emild possibly cope with plant
'

..
1 .

ji ! emergen:les if they didn't know how
,

(fC(C{%_,3 q much co(ling water was in the reac-0gIlO ,, -

Furnishings for Men Women : 3og '

Creswell talked with Davis-Besse
tor.. ;

u uaoisos Avs NEw vonx xv iootr . .

LIBElrTv PLAZA * sCARsDALE * PARAMt's o$cjals about the pressurizer-instru-*

ment problem during his inspection of-- J w - - -
-

the plant in December of 1977 and^

several times af terward, during ten in-

The case of the traveler (P',''|a"',,h* 7,'co,"g,197',,$,s he
i'

u , ,3 ,,, ; ma-

Who Couldn'tStand gr /W tion about how the pressurizer in-
Waitingin a!rportS I MM strument on Babcock & Wilcox reac-

forhisluggageanymore. don't cut corners. tor $ behaved, he gathered more details
',

about the September 24,1977, meident
-the one that so strongly prefigured ,

-
' the accident at Three Mile Island. He

'

-- learned that the operators at Davis-
,

a Besse, on the basis of the pressurizer-~
r

- * ~ water-level-instrument readings, had
prematurely shut off the emergency-'

-
,

' *-
,-

.

.,.V cooling-system goum s-even though'
g,

the reactor's cooling water was still
being lost through the stock-open re-*

-[
, ,

lief valve. (This key fact had been+

omitted in the " licensee event report"
4 on the accident that the company sub-

Mn.
mitted to the N.R.C. on October 7,~-

1977.) Creswen formally asked Davis-
7 Besse officials to review the operating

,

.J procedure according to which the con-*

' ~a
f-y [ trol-room personnel had deliberately .

! g disabled the emergency cooling sys-
J e- ' tem, telling them that the action was

F contrary to the way in which the sys-. .

y." tem was intended to work. Company
f

V officials were not responsive, Creswell
says; they replied that a review of the
matter was "in process" and, more-

tww m tore over, that it was really outside the
scope of CresWell's responsibilities ase,w =m - --e iw =i a == RPhf

~ . :: 2 7 ~ T 7 _^~"~'-. -_ _ _ _ _ _
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inspector, being a subject more m.g, - Pygg ,. . % y;,. . , m><7r$an

~ g v.toqqpNA Q ;p,s(;gdproperly addressed by safety analysts at h

. Q.NcO.g. Q% Mgd 9N.R.C. headquarters. t-

, had inquired into the September 24th /.
~ ~ N @''#47q.WJi?- WN.R.C. headquarters, it turned out, A '

' k ' * N '5.

[' accident. Denwood Ross, a senior .- '>official in the Division of Systems ' s

; Safety, dispmhed Gerald Af azetis, -b. .

.
' ' d

j a_c actor-systems engineer, to Davis- -% < >..' i
to attend a special meeting on . ., #., 4.,J

(m
'

tember 30th, at which the accident P f. - ;-

j( r!: ;'was to be reviewed. In his report oni

| operators had disabled the emergency
~

["the meeting, hiazetis noted that the

cooling equipment and that there were @ |.-

"many questions . . . to be addressed." }.-
; ,

;i
The accident was then reviewed on ;7,

I

October 3rd, at a meeting in the of5ce 34

of Dr. Roger 5f attson, director of the f
Division of Systems Safety, which was .. ,

- i

also attended by Karl Seyfrit, an assis- 'S
tant director of the Office of Inspec- ' , . , '

i

,

tion and Enforcement. This office ; .
; assumed responsibility for investigat- p, d '.

~

,

_.
~

ing the event further-a responsibility
confirmed in a follow-up memoran. The crushable hobo bag..of soft, woven leathec Mews designs it with

,

dum irom Ross. Item 2 in the memo. an mde ispper compartment, secure top zipper closure and plenty of

randum, which was dated October 20, '"* 'o 5P8'' 'a ''upe or navy, 8185. Handbag Collections...where i

we are all the things you are! To order with your Saks. American
1977, states: ".The operator's role in Express or Diners Club charge call our tolkfree number 24 hours

,

,

partsespatmg m the event should be
.. .

, g,7. (1)-800-221 3505. In New York, call (212) 940-5333. |

related. . The operator s decision to
secure [ emergency cooling pump) flow g ,7/"4"Jj,$*,J,a g'ggj'05@'%

Si on pressurizer level indicationId be explained." There is, how-
!

ever, no evidence that a satisfac-'

'

tory follow-up investigation was ever i

carried out. Creswell himself, during
his continuing review of the September'

24th incider., called N.R.C. head-
quarters asking for documentation on<

how the matter was resolved. He was d'
told, he says, that there was none. -

| Instead of encouraging Creswell to . y,9, N g e" : ,.,[.hN ' -< g

investigate the safety issues raised U~b ;1 '

by the accident at Davis-Besse, his
superiors at the N.R.C. were, he
says, "quite negative" about his con-
tinuing work on these matters. It has
been tacit N.R.C. policy, Creswell ex-g

I plains, not to aggressively pursue safe-
ty questions that could have a major '', Y*

! adverse economic impact on the nu- (*

clear-power industry. There is, of Jt-

course, an obvious trade-off between 2- .

the safety and the economics of nuclear .% , T"*

'

er-one that the N.R.C. has had t- ;-

-5?"-hnesse constantly. N.R.C. officials, _ JP .
~ ' Touch Wood

_ s< f
*

' #
in view of the long-standing federal ' w' @For nuck.0ur slide pocket watch. dependable quartz movement

' -

'

policies favoring nuclear-power ex-
encawd in hastre wood.1550 each.

'

pansion, and their own personal and .c',

'
' *

professional commun ent to tne pro-
, ('

? -

-

' '
' '

C -
.-

gram, hase often been sympathetic to .
- ; ,

. U"' 0"d "'9 "': - I'

the industry when they have decided
New Y rk 746 F'Ifth Avenue 10019 (212) 644-9500 Beverty Hilh (213) 276-1161where to draw the line. This has been Palm Beach (305) 655-6767 Paris MonteCarfo Cannes Deansille Gmeva Tokyo

especia!!y likely to happen when a '

. Design * ectunt she. Price subject to change. He honor mejor credit cards.
safety concern has arisen that might

'
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.. _-. -- . .. -__ . . . . _ _ .

~ ,

|

| 64
' necessitate the shutdown of an operat- memos were distributed to senior of-

j
ing nuclear plant-something that the ficials throughout the N.R.C., but it;

N.R.C. is extremely reluctant to order. was not until March 29,1979--th'

Clothes that livethe way sou do The agency's tolerant attitude toward day after the Three Afile Island ac--

newly discovered safety problems has cident began-that thev were sent to
also been influenced by a general com- the licensine boards.
placency, after years of seeing such The manner in which the N.R.C.

gM problems come and go, about the risk disposed of Creswell's concerns can be..

i M that one of them might grow into deduced from the " Weekly Informa-,

| |
a serious accident. The N.R.C. has tion Report-Week Ending December
had what Creswell calls the " mind- 29, 1978," which was sent directly to? w

I D set" that such accidents just "couldn't the five commissioners by the N.R.C.j

$_ ' happen." Creswell, who in 1978 had staff, and which refers to one of the
been with the agency for only two major problems Creswell raised. At is-'T

g[<, r}
years, had yet to absorb the official sue was the performance of the emer-

4 g.y .-y-
'd outlook, and could not so easily dis- gency feedwater system in the Davis-p i Cj'

miss the safety problems he Besse plant-the same piece##
- saw at Davis-Besse. of safety equipment that

-

?
For fourteen months, de- failed at Three afile Island

spite the opposition of his three months later and that
<|.- superiors, Creswell did had partly failed at Davis-

|h everything he could think of Besse on September 24,
within the N.R.C. to call 1977. The Inain feedwater h"

',; - attention to the problems of s,se:p pumm water jnto the

f. [ 3abcock & Wilcox reactors. He pes- year _ renera3rs, where it absorbs
tered Davis-Besse officials for more in- heat from the water coming out of the,M

h formation about the accidents there reactor-the primary cooling water-

16 until they complained to his superiors; and is thus converted to steam. By car-'

,%' he asked for an investigation, under rying off the heat tha the nuclear fuel
'M tne commission's regulations covering adds to the primary cooling water, the |

*
'

4 the disclosure of safety defects by the main feedwater system keeps not only
,

! -

g industry, to determine whether Bab- the temnerature of the nuclear fuel but
, ,

J cock & Wilcox might have withheld also the pygge of the primary cool- ,

i > p
I " information about the safety of its ing system under control. So essential |

i '

1 2.
I.m
M4 plants; he wrote memos that urged are these tasks that all pressurized-,

further investigations of various tech- water reactors must be equipped with
h ' % /
' nical issues; and, generally, he pulled back '* h er <ys+ ems-the emer- n

every bureaucratic lever he had avail- cenev. or auxiliarv, feedwater -vstems W
_

i'

=, 3 . L A able to him. He got nowhere. Finally. -to compensate for any failure of the
L Jj he decided to press his concerns far main feedwater pumps. If the main !

| M q4
I

outside the normal channels. In a feedwater pumps fail, the reactor has jg(- ,

y% memorandum dated January 8,1979, to be shut down quickly; that is, con- j
! ' 'p

,

%T : M

|T|[ 9- , 'i $ and formally asked to have this memo- reactions that generate heat to turn

'

b, M he set out his views on the over-all trol rods have to be inserted into the6 ". ' 8

.D problems at Babcock & Wilcox plants, reactar's core to stop the nuclear chain f

[C 'k ", ; f. b ' O
J_

!
#

] $ randum submitted to the N.R.C. water into steam. The reactor, how-'

1'

] i kh licensing bosrds considering authori- ever, would still be heating up, because |
ef ,,f

r''

3 zations for additional Babcock & Wil- of the decay heat from accumulated I

/ -

iP J '

' . ~ -js %[ ' / ~ . 'p $ cox plants. This maneuver would, in radioactive waste materials. The e ;L-g

''i effect, make public the concerns he had gency feedwa cr stem must con-
*] ( ,- r,

T'3r-
- ,' . p expressed within the N.R.C., because tmue to supply wa'er m eb steam cen-

,

* ' ~-

ec i
all correspondence received by the e,rgn, to remove the decay heat and

_

.

.7 i licensing boards becomes public. Cres- keep the temperature of the nuclear,

I well hoped that his memo might at- fuel under control. If the main feed- |;

| Z/ ;i

/ j ( h tract the attention of technically com- water system fails and the emergency j,

'"
1 f

petent critics outside the N.R.C., who feedwater systems also fail, no satisfac-
,

/ j' i' would put more pressure on the com- tory method for cooling the reactor is |O .

[j[
(t

P* '3

Q \ mission to resolve the problems. Even available. The uranium fuel could i
,

i

ij 4' )
h o% $ though official procedures specified ther. overheat dangerously, as hap-.

,

! / |

. NM $celQ Md that his superiors must transmit his pened during the accident at Three
e,

j
memg to the licensing boards, they afile Island Unit 2. (On some pres-

g.? MT d [y $. . T
,

!

_.i f M y were hesitant to do so, since this wouli turized-water reactors of German de-
mean that the of*icial N.R.C. safetv sign, extra " residual-heat-removal sys- i

,, ,i o ,, e n of Babcock & Wilcox tems" have been installed to cool the
'

VIVANTI.1411 Broadway
j New York. NY 10018 plants wouu be called into cuestion in reactor in the event of total failure of |

o;

(2G 22W27 public Iicensing hearings. Creswell's the main feedwater and emergency |'

i

l
-_ _ _ _ _ _ _ - - - - - . - _ -- - - - -



- 69

feedwater systems. American reactor .l ldesigners, with the acquiescence of the
N.R.C., have chosen not to install this i ,

expensive additional equipment;if they
had, the accident at Unit 2 would have
easily been controlled.) ] j

There was another aspect to the
feedwater-control problem noted by THE

'

|a

( ) known to reactor-safety experts:
- UNIVERSITY f - ' l, IP~ swell-something that has long '

y gg
too much emercency feedwater dow ,

can be as destabilizing as too little. If
more emergency feedwater than is >

'
required to remove the heat produced b $ w b a Mm dM ' '

'

by radioactive decay ,s pumped into thei

steam generators, the high pressure in herican college scene miss. All
, _

the primary cooling system can be sud. 4-ycar collegs are available as well /~jgg,
denly reduced. Some of the primary as medical andlaw schools. Each j 4. - . '
cooling water could then start to boil scene is hand-painted! -

and flash into steam, posing two prob- 'Ihis silver-toned frame measures
, '

lems for the reactor's hot uranium 15"x26." Allow 2 weeks for delivery. ,

core. First, if the core is filled with Stop 1;y and see our complete display ,
steam or a mixture cf steam bubbles by Eglomise Deigns of Boston. | ./

and water instead of just water, the Price $110. Indicate cellege choice. .

'

~'
-

uranium fuel is not as adequately Mass Tax 5%; shipping $2.50. I ,

cooled, because water removes heat
Shreve charge' Master, VISA,

from the surface of the fuel rods better
can ressthan steam does. Second, if a large

_

steam bubble develops inside the reac- - "

tor, it could block part of the piping SHREVE, CRUMP &LOWINC.
system and ,nterfere with the circula- p m.i

Ign of water through the reactor; this no scY1STON sT. BOSTON. mss 0::1M MA FM AND THE mu. AT CHESTNUT hit.1

''d make it difficult to keep the core
perature under control. What is

needed, in short, is just the right
balance of emergency feedwater flow QT
to keep the pressure and the tempera- , ,

ture of the primary reactor system g< 'g
under control. The Rancho Seco elec-

g f {trical failure led to incorrect emer-
gency feedwater flows, and to a dan-

stem. Si ifar acciden s had occurre The Ma#ower, close to Washington's finest sights,

at Davis-Besse. Creswell wondered shoppmg and ru,ghtlife, offers visitors the same splendor
,

whether there were generic defects in and pampering we've given presidents for over 55 years.
Babcock & Wilcox reactors that al- Plus two of the city's best vacation packages.
Iowed these accidents to happen. Bab- For $99 the " Capital Spin" offers three days and
cock & Wilcox denied that any such twonightsinanelegantroom. Anall-dayTourmobile
problems existed. pass. One free camera and film. Breakfast and dinner

On December 22, 1978, in response from a special menu. Complimentary cocktail.
to Creswell's persistent criticism, the For $149 the " Patriot's Merry-Go-Round" extends
owners of the Davis-Besse plant had your stay to four days and three nights and, in addition to
5 ^ '
,,F,bmat dSas fva EI pardbh .everything above, gives you a half-day tour o ,u

n p includmg Alexandria and Mount Vernon. a
Babcock & Wilcox. This report ar-

ed that the plant's emergency feed. Call your travel agent or 800-228-3000
f 4'.

3
dter systems were fully capable of for reservations. And make alittle y
dealing with any contingency, includ- history of your own. At The Mayflower, : ? t,

ing the possibility that " overcooling 1127 Connecticut Avenue N.W. | l VJ

transients" from " excessive" feed- Rate is per person. double occupancy. subject to as ailable ,j | ( '

water might jeopardize plant safety. g ," $ gP t gtra g ours 4' +

m e

The report asserted that Creswell had 31.1981. ; _._ -

raised "no unreviewed safety question"

, ,

gg ggand no other matter that had not al- 7
ready been satisfactorily taken into ac- wtSTIN HOTR5

count in the design of Davis-Besse and

- - - - - . .-- - . , . - . - - - _ - - -_
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xacwacxac2cacxacxacxacxacxactcacxacxacxacxicxacy all the other Babcock '& Wilcox

f plants. Point-by-point responses by the
d g company to Creswell's concerns in-

|N
' - cluded the declaration that steam,

h
bubbles-or " voids," as the company 1

1

* g called them "will not collect in reac-
0 g tor coolant piping and no flow block- I

N g age will occur." Further analyzing the l

j $ contingencies, the company said that |

g "during the course of" such incidents i

R "no core problems develop." The com-
K pany engineers added, "We conclude

8 GRAH AM & s that no safety probiem exists. . . . No
$ adverse e nsequences . . . have been

0 GUNN UD 8 shown and, therefore . . . no concerns
'o ,

$ to the safe operation of the plant.""Never out of fashion quality"
B _A dav 2her receiving 6 Thu L

o
$ Wilcox renort. the N.R.C.'s Division

} 8 of Operating Reactors concluded that
o ~

} f no action was required. The swift de-
5 terniination in favor of the owners ofo the Davis-Besse plant was, for this

} Particular N.R.C. division, a routine
g Graham & Gunn suits suggested [ move-one that it could make without
g retail prices from $300 to $380 b detailed deliberations, and one that
o at these and other fine stores:

squared with the outlook of Victor
$ F R TRIPLE R. New York Cely * M AC HUGH. Ridgew txxl Westwood. Murray Hill. Woodstot k. VT * Stello, its director at the time. Stello, aO
g A % TULLO. UtKa o kOUNTZ & RIDER. Pittsburgh * PEER CORDON LTD. Clesciand N A5H 5.

f ]arge man with a broad, swarthy faceCinunn.it = LEON ARD COX & COMPANY. tesington * f EW HUBS ARD. Kalamazoom MUELLER
BROS , Saginaw *O AK H ALL, Memphn e H ARDIE & CAUDLE. Chattanooga * CAPPE R & CAPPER, g And a boomm.g voice,is one of the most

. .

N Chic ago & Detroit * |IM HERRON, LTD . Spnnctield * M AC NEft & PURNEtt. Madsson * induential members of the N.R.C.'s
g *SPAUL DING 5. Oak Park * l ACK HENRY. Kansas City e M. ALEX ANDE R. Bone e tliTLE R, ScanteDE AN OiSON S. Glen Ellvn D top management. He is also a con-

f troversiaI figm, and some of h'is co1-
.

vaiou ci,~. na e r,. iou o s, c s,mo n ,,n.o. e % m., s,... w

Smxmxmxmxmxmxmxmxmxmxmx9sxmxmxmdl
-

N leagues have pr,vately cr,ticized h,isi i ,

optimistic views on the adequacy of
nuclear-plant safety precautions. Like
a number of other key N.R.C. officials,
Stello was a member of the upper

e)[//te2[M b e (# bg/1717[17p echelon responsible for many of the
basic safety policies under which Bab-

MG2[ed h[[d h#2- cock & Wilcox reactors and oozens of
- others r ceived their official safety

dd(6 Gg62 e ([[6174 Y certifications. For these officials, to.

"d$'- acknowledge a serious safety problem
'D * with one of these units is to raise ques-

We designed and manufactured 47.000 sets tions about the correctness of their
of the finest 24 Kt. gold plate blazer buttons os own past dec..isions. To admit even
Inaugural Bell favors for the Presidentic.l broader safety problems, such as gener-

.
'

inaugural Committee. ic defects in an entire set of previously,
'

As America's foremost creator of ~ licensed plants, is to concede majordistincttve blazer buttons, we rnonufocture
bit.nders. Such concessions-what bu-biozer buttons with crests of every ieodrig

upsey and school We have designed reaucrats delicately term "backped-
ond manufactured biozer buttons wrtn the crests of hundreds alling,,-are all tl e more difficult m

.

of distinguished clubs and other organizadont and the the light of the growing nuclear
logos of America's top w,pvivre s controversy and what one N.R.C.
Our buttcrr, are die struck. 24 kt. gold plateci carefury crotted technical-review group in I978
and hond-pointed in French enamel clotsonne in authentic color. We p odse o

- termed the consequent " siege mental-

O variety of speciotty designs os wet Our rnviw mied blazer buttons n 24 Xt. gold
ity" of some senior members of theplate or precious rnetal have set a new standard for personoszed elegance. Our

biczer buttons wt groce your classic blozer with timeless elegonce of a price more N.R.C. staff.
reasonabie than you coud imogrie

]ue
e * eg n n Pe

Ask for us by nome at the finest men's storesi of writo. g g
that no unreviewed safety question was
involved," the " Weekly Information

BEN SILVER Report-Week Ending December 29,

CREATIONS. I N C. 1978" said, the Division of Operating
Reactors "tequested a copy of the li=

A merien'sforemost mmfocrwer of distinctive ble:er hustons censee's evaluation and, subsequently,
133 Pt.ANDOME ROAD * MANHASSET, t I.. NEw YORK 11o30 o (516)(Jt3103
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' h WN WP'[f.kbA&.p,g$a****.y$[. "h 1 c@%c 'p'q . H[ 'spued, h d ti n ini r a
E J*~ L .-s*' ':

e' v';W m .. t_. yta..W i n g n ,c.w f M W " % g & ,4tion was subm.itted on December 22, ; - a;t%.

%45!m y4 J'1978. After review on December 23,
M' d y. 6JfN lid M. 4 7: !!.b n

*pr6vd'$$8fW$. D f .ro.$. .;%+ p f? - <
.

1978, D.O.R. concluded that because wr . - ...v a < <e *'I<.pt., rTQ "Mygf'!-.y-

rg._yno fue' damage would occur . . . no .q+g y m u
was in- Pj QM gh Ernefes* *unreviewed safety question ,

' H

h .M[hfiE
'%.. $.[, y.. .c c

?- s61 u rJ-volved and no licensing action was 7A- 3:d$
-e2

aquired." This summary dis % sal of E.M%r . fY -: ht

9 4 g }h,s 6 ; J e p y g .) ' y.
.

;gf'
"

swell's concerns left Davis-Besse, '

[

Seco, Crystal River Unit 3, Arkansas g).,g . . g'g- g;jC ..jpi,M". Eggpendants
o..g.e f - ,'conee Units 1, 2, and 3, Rancho ,

.,
,

Nuclear One-Unit 1, and Three
g|.:g[ ofsemi-precious. , .

9:*Mile Island Units I and 2 licensed for ;.,. g stones in pale A
full-power operation with the approval $u and t fuld colors. S,
of Stello s division and the concur- Ribboned ond j>

rence of the entire senior management y
botoed in eighteen |

of the commission. karatgold. .{
,

Still, Creswell, who was now con. 4

fronting the heads of staff and no f j
-- Ilonger merely his immediate supervi- [.. ,

.

sors, continued to challenge the y, ' ;_ , e .g l j
. ,

!N.R.C.'s conclusions about the safety % v ,-
2of Babcock & Wilcox plants. It was at {_ .. x

this point that Creswell had decided to p. , q, q -
, ',_

,

,f 9write the memorandum that would go L .y g, , -' ,"' *

-

to the N.R.C. licensing boards and '< . m . ~ j
-

thus, he hoped, put some public pres- )g 4[P[. - '

'

1979, memo pointed out "certain issues (.. UUA,$_1,T A -
>sure on the agency. His January 8,
-1 la , L v.
j

seaw YORK FIFTH.A.VE. 4 57TH ST.10022. PHONE: N.Y.C., Lt WESTCHESTER (212) 759-9110[that] have come to my attention" ;. -
TolbFr :N.Y. STATE.800442-8262 * ouTSIDE N.Y. STATE.800 223 7775

ring "the course of my inspections . Aeo .,,y , , ,. 4,,,.re.,,r ,, . oui.e. civo.ne terc.rs. vi
' '

;.

" ~" - ~ ' "'' ' ' ' ' ~ ~ ~ ~ ~ ' - - ~ ~ ~
Davis-Besse." Creswell mentioned
problems, including the feedwater-

control problem and a related one- |-
having to do with the prescurizer- , ,

water-level instrument. Creswell's T
memo went from office to office inside {* *
the N.R.C. By March 6,1979, the ,

memo had been delivered not only to
Stello but also to Harold Denton, the
director of the Office of Nuclear Reac- ,

*

tor Regulation; Edson Case, Denton's .

,

deputy; Darrell Eisenhut, deputy di- E,,. m arsisso
- V

rec +or of the Division of Operating ,

Reactors; Brian Grimes, assistant di- M%W@l@d'
f,

'

gg g [y )die.n;,dFkisryg |
-

rector for engineering and projects in
.

,

.gthe Division of Operating Reactors;I

Steven 5arga, chief of Licensing
Branch No. 4; Dudley Thompson, 7ggg g g. ]j . pgg g g.

a
'

g g3, 3executive officer for operations support . -

m the Office of Inspection and En-
,PCf:..I.. . N. yr . ,3My..a . .,'Qi -

- g .,

forcement; and other senior N.R.C. #NQkl%E JDIP/JICV . g<

officials.
"I don't think I had read Creswell's arpensson witbofy J

emo at that time," Denton, the most 6 cad'tifNIYfiilost|id'suiti,'
tior N.R.C. official who received it, ~" thtddfE_t _3-NI[ 'A .crQ,

'$ g W g *jeg , g+'

%]a
said in an interview not long after the

gggV* 3 y;Three Mile Island accident. Denton
fly+.e a+Tconceded that he and other senior '

.M h*
N.R.C. officials had " sort of made a .i .

p3emisallocation of resources by not g, g~ . p-- ., y,

g' .'

studying the memo. "Creswell was -

right on in many of his ideas, but for s212WU217e3"N av-'ms te Sems.N L IW17 fsome reason, the system didn't elevate
Creswell's concern to a priority where , +x

- - _ _ _ . . . _ _ _ . -- _ _ _ _ _ . . _ _ . _. - -_-- --.. . - - - --
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,pogogogoggmg,p,gagogmg-goggug,gog,gyg it was recognized above many other-
-

ones that were thought to be high
priority," he said. Denton strongly re-
sisted any suggestion that the agency
was negligent m its handling of Cres-

CIASSICITAUAN well's memos, saying that "whatever
the accident" that might strike a nu-
clear plant, there would always be a
" paper trail" in the agency's files
showing that somebody had previously
worried about that kind of thing.
Denton offered no specific reasons that
Creswell's memos and such seemingly
serious events as the Davis-Besse and
Rancho Seco accidents failed to attract
his attention or that of others in the
senior management of the N.R.C. Nor
did he suggest why the officials who
received Creswell's memos took no ac-
tion to see that the .2fety problems
P npointed in them were corrected. ItiBeverly Hills (213) 275-0579 * Malibu (213) 4561979 was only a few weeks after they re-
ceived Creswell's January memo that
all these key officials hurriedly assem-
b!ed in the N.R.C.'s emergency-
response center, in Bethesda, Mary-

mv land, or v,ent off in helicopters to
|" " to see Cres-

The Arnerican Express * Card. Don't leave horne without it: Harrisbur , Penns[Ivania' Babcock &well's dingnosis f the,
Wilcox safety problems proved right.

O 4 4m@m@ h &m@m@m@ 4 4m4 4m@m$m@m(mQm@m@r "Well, in retrospect, Creswell was
pretty much on target," Denton said.
"It just wasn't recognized."

_--", m '_ _ _
Creswell was discouraged but not-

defeated by the response his reports
_

1J gp h received from the N.R.C.'s top officials. J
,

Confident of his technical ground- !
,

ROBERT KIRK, Ltd. and relying on a background in nuclear !

saar==isessreisa csatssairestwim engineering gained during five years !
: U #'? 4 in the operations division of the

% Tennessee Valley Authority, in Chat- ,

Soft Summer-weight tanooga, Tennessee-Creswell decided :
,

Flannel Travel Tmusers $38 to go directly to the N.R.C. com-
missioners. In a maneuver that a con-

The revh al of a 1920's classic, our .[
ventional bureaucrat would regard as

,

'f, paralleling an attempt by a corporal tohandsome tennis trousers of soft. . . -
-

i|e
make an appointment with the Sec-long-wearitig Orlon /Avril/polyes'er 7 J" P

#'bghtweight flannel are a traditional q
,1 . retar[ of Defense, Creswell set up a~ . .

1

favourite with bluers for warm- ,A- .

!d 4- meeting for h.imself with Comm.ission-

I' ''N N ers John Ahearne, a physicist and for- l
season trasel. leisure. resort wear.
Comfortable. fully cet model. pro.
portioned for easy fit, with straight Y lXi mer D fense Department official, and

legs shghtly tapered from knee to (a ? Peter Bradford, a lawyer and former
bottom. Belt loops. convenient watch 7; T chairman of the Maine Public Utilities !..

pocket. Cream colour. Sizes 00to * -

g* Commission. He thought that, of the..
"

46 specify inseam.OSend catalog. .e

~!'b -
.

five commissioners, these two, who

( A.. ( -
were the most recently appointed andTELEPIIONE (415)397-7733 had no association with the A.E.C., |

O would give him the fairest hearing. He
had to take a day off from work to goTrouers(M104Ah Size inse = Prs. _ _ _ _

to Bethesda for the meeting, and heO Chnk O MasterCard O #.merican Espress O v1SA c
Card # Empir. E had to make the round-trip flight from
Mail orders: Add 32 Ship. and Hdi .; Cahfornia delivery add sales tas. O' Hare International Airport,in Chi-g

cago, at his own expense. The meet- I
dren ing went well, i.e thought: the two 1

gip I

No.150, Fest St., San Francisco, Cahf.,94108 commissioners agreed to take a close
look at the issues he had rai ed. The

l
1,

i
- '

l

|
- . - - . - - _ - _
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f:ll: wing week, Ahearne rewarded power-end led been perticularly con-
Creswell s fourteen months of persis- cerned about small loss-of-coolant ac-
tence: he prepared a memn to the c3snm. leaks in the reactor's primary
N.R.C. staff asking for a report on cooling system caused by ruptures oL
some of the safety questions affecting small tiloes or by a relief valve stuck
Davis-Besse that Creswell wanted an- gen. Michelson and Ebersole felt that
swered. Ahearne's memo-the only such accidents had been overlooked, or

UNITED STATES DENMARK
ANTA COPENHAGEN positiVC response by any influential o!Ey superficially studied, because of

herce Plaza Horei scandmam member of the N.R.C. to the concerns all the emphasis on hypothetical loss-

c'n $ui Pim b',m$3[a expressed by Creswell-was too late: of-coolant accidents caused by ruptures^

the accident at Three Mile Tamd of large pipes. The prevailing assump-c NC NNAri c ,no Roi

9UATEMALA Unit 2 had occurred the dw before. tion behind the official N.R.C. safety* * ' ' " *
co g133

GUATEM ALA cirY S x months later, Creswell was analyses was that this emphasis wascorange coonry.

D 5 "'" C"" ,,oYg$o given a special N.R.C. award of four " conservative," since if a plant could
DETROIT KOWLOON thousand dollars, in recognition of his cope with a big loss-of-coolant acci-

y hg diligence in trying to alert the agency dent it would presumably have no di5-HA I
to important safety problems. tello culty in coping with a small one.< B>s hiandt g4 pay

KYOTO and Denton, whose two divisions ig- In January of 1978, Michelsonj"lia[n Bemh
<gigouwkot g nored Creswell's warnings, also re- finished a thirty-four-paze technical

Takanama Pnnce & ceived awards-of ten thousand and report on how small loss-of-coolantHmu
N. *wtag T kyo Pnnce twenty thousand dollars, respectively accidents might affect Babcock &

no't $8"* N.* -for their part in the N.R.C.'s effolts Wilcox reactors-a document that'

to respond to the accident. The appro- demonstrates just how refined andGallena Plaza a Chosun Beach

K Ais5s"cN. uO 5'$'n Priateness of these latter awards has specific the warnings had been about"

been publicly questioned by Mitchell the type of accident that struck Threecro n cenne grxico
Rogovin,of the SpecialInquiry Group. Mile Island on March 28,1979. (The' c',^[,y'dm'' & i, ACAPULCO

Aaccin Bonman>= c3Qt7 Rogovin has said that it would have technical analysis of his report is di-3 8"

been more fitting for "the senior rectly related, however, not to a reac-sM"ff[ cmno Roi
GUADALAJARA ofiiCials of the N.R.C. to owe the tor of the size installed at Unitm Pim

m] Real ven their per- 2-which is described as a one-hun-PH .4 DELPHI A "
p

PHOENIX ZIHUATANEJO formance. They have not done so and dred-and-seventy-seven-fuel-assembly
flm^",', "' s'rna 15 remain the most important heads of reactor-but to the larger Babcock &

*'

MAZATLAN staff inside the N.R.C. Creswell, on Wilcox model, with two hundred and( at AND. ORE
the other hand, recently submitted his five fuel assemblies, that was being in-' $'r$"Eisco ME C Ys

M9 ako & resignation, explaining in an inter- stalled at the Bellefonte plant.) TheHael Alameda
""''3, M '"*"' gen"a Pim view that he thought there were report specifically addressed the ".h_tm,

Washington Plaza a greater opportunities" for him out- removal problem" that could ariseF UE RTO VALLARTA u

* *To',*"d'' sAtri Y side the agency. during small loss-of-coolant accidents
,

in two-hundred-and-five-assembly Bab-""= "ITrtsA
N0u%ji'ffE'" o c. ALTHOUGH Creswell did not cock & Wilcox reactors, and its con-o,

wMWu Hmei sc ana,n,a n know it at the time, he was not clusions were quite straightforward: it
PHILIPPINES alone in his efforts to alert the N.R.C. might be extremely difficult to keep

CANADA
to the problems that might undermine this reactor adequately cooled during^

CALG A RY dip ne Plaza
ots m inn 3:Nc A poa.- the safety of Babcock & Wilcox reac- such emergencies. There were "one or

'"E2 Pim Rases City (1985) & tors. In late 1977, at practically the more impediments to decay heat re-
E

MONTRE AL shangnb same time that Creswell had begun moval" in Babcock & Wilcox plants
" " ^ cAro /5'',.7y"*"" [,sB|R raising the issue, Carlyle Miche! son. a which would prevent the emergency
w wenin cariron semor nuclear engineer at the Tennes- cooling equipment from performing as

*^$M" TIIAILAND see Valley Authority who worked on intended. Among these " impediments"r
safety analysis, was completing a de- was the formation of a steam bubbleN! PEG BA K

'nnes an tailed technical analysis that empha- that could lodge inside various parts of
sized some of the same basic concerns. the reactor's cooling system and gg.-FOR RE5ERVATIONS AT WESTIN

HOTELS (FORMERLY WESTERN ilich?lson had been working on a re- vent the circulation of cooline water.
INTERN ATION AL) CALL view of the T.V.A.'s Bellefonte Nu- It was, of course, a steam bubble that

YOUR TRAVEL AGENT. YOU'1 clear Plant, which is now under con- Babcock & Wilcox had insisted,in its
sOMPANY TRAVEL DEPARTMENT struction in Scottsboro, Alabama, and response to Creswell,s cr. . .iticism, could. .,

\ 'j OR 800-228-3000( ALASK A &
il AWAll 800-228 1212) which incorporates a Babcock & Wil- not form but that did form during the

cox reactor. Along with Jesse Eber- Three Mile Island accident. Another
sole, a retired T.\ .A. engineer, who serious problem was that the pres-
began serving as a member of the surizer-water-level imeene was
N.R.C.'s Advisory Committee on Re- "not a correct indicator of water level

WESTIN HOTELS actor Safeguards in 1976, Michelson over the reactor core" and that there
had been questioning a number of nu- might not be adequate " emergency op-
clear-safety assumptions-an activity erating procedures and operator train-
not entirely welcomed by the T.V.A., ing" at Babcock & Wilcox plants to

.
which is heavily committed to nuclear allow the operators to handle serious
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reactor-cooling problems. The opert-- (* ' r ,, n . , . ,-i

tors, hiichelson predicted, might mk-,,) 5, . ,

, 4 takenly turn off emercenev cooline
=

' ,d

equipment, because of misleading pres-' f '') $N,
3

surizer-instrument readings-exactly*
,.,.

X, 5 what happened on hfarch 28, 1979..3

D.' hiichelson recommended that studies
THE EASY-DOES IT DRESS- be carried out to get more information

h[.
a' i '

.s easy m b purse, easy on h on the " stability" of Babcock & Wil-m A classe American beauty ,

cox cooling equipment and on thex feat can dress up or go casual with I'
t,q ,

u dequacy of instrumentation and com-a switch of accessories. Silky s.,. - . g. - a

ponents" used in these systems. In apolyester)ersey by Wilroy, a fabric
- -

.

" ' '

that can rou up in a suitcase and letter dated April 7,1979-ten h- -

co,n out e g7,, w,,, a ,

after the Three hiile Island acci-,

chenice style or puDed in with its dent-the Advisory Committee on*'

own spaghetti sash. Step-in front -
,

Reactor Safeguards asked the N.R.C.*'
opening, leg sleeves with one

-| p

to carr7 out some of hiichelson
recommendations. Some of the ". 's

button cuffs. Side stt Ours alone. * +
% 9Fale turquoise, soft rose or belge. .

im-'A'

6-20. $59.00
Add sL75 shipeeng in N Y SwnM ula m % ,

pediments" to heat removal inM '

M0d"c'*"rge""" l ,i 5 ,.4 ( Babcock & Wilcox reactors which had )C **
ha been described in hiichelson's report )\ ,. f | had by then been demonstrated. i" UPSTAIRS

f Jthe Brownstone Boutique on the
'

22nd floor at 342 Madison Ave-.
r/ L N September of 1977, Jesse EbersoleDept N5,New York, N.Y.10173 . ]:"* '.e [ 7_ p gave a handwritten draft copy of

Write or can for our
s' 't! hiichelson's report to Sanford Israel, a ,#

FREE SUMMER BROCHURE
.1 - |{! mechanical engineer in the Reactor !

CaH 'Round-the-Clock Toa-Free ;
iM Systems Branch of the N.R.C. Eber-

800-221-2468
In N.Y. State cab ToD-Free N . 1:7 '. I scle says that he wanted to find some-..

''!N
In New York City caH 953 1170 -

I
. one in the N.R.C. who would be "re-'

1 804-4424422 j'
ceptive" to the report and " competent

A to analyze it." In November of that"

3 a
year, Ebersole again raised some of the
issues identified by hiichelson at an
Advisory Committee on Reactor
Safeguards meeting, and his questions

s

- - - - - - - - - - i- \'d were f rwarded to Israel's branch at

rbhbb bhkx W/ ) g g ggg the N.R.C. A few months later, Israel'

---''s / wrote a two-page memo that was sentg
!

to other members of the Reactor Sys-

h: h tems Branch. The memo, dated Jan-

THE CENTEROFPARISIS HERE uary 41978, was distributed over the
signature of Thomas Novak, chief ofg. BECAUSE WE ARE. the Reactor Systems Branch-a stan-,

;

dard N.R.C. procedure under which
. Paris Centers its attention on its most impor- i ! the branch chief adds an endorsement

. .

'

tant Visitors. And its most important visitors stay | ! to the work of a staff engineer. Israel's
memo noted that there were someat the Crillon, on the right bank of the Seine, g! Peculiarities in the pressurizer design

,

i

p'6 facing the Place de la Concorde. !
i

, c,t Babcock & Wilcox plants-specifi-We host presidents, business leaders, dip- |'g
> a

13 , in ta, w,y ,3;, ,,nk .2, con.7

g'g lomats, Celebrities, and kings with elegance and g| nected to the eining enming out of the

service no other hotelCan match. | reactor. Israel stated that "under or-
hese desi8'

[i"* '[,, 'i''"*'yn""'',',q'u
|

Perhaps soon we will have the opportunity | | ,bt,u ,

,

,

to Center our attention upon you. ! that "under unset conditions." such as.

For information and reservations, please tele- ! ; a "oranted relief valve coeninc."
the loss of cooling water from the

phone HRI at (800) 223 6800. In NewYork State ! : reactor "may not be ,ndicated bv nres-'
:

Call (212) 838-3110, Collect. g' i

ur;z,,3,y,i,o ,na not,a,o r ni,,itu,-
,ti n has already occurred at Davis-g

g' }.IOTRMCRIRON!

! AIANDMARKIN FRENCH HISIORY | Besse 1 when a relief valve stuck
OPen." A " full" reading on th,is

j Place de la Concorde. Paris

( g
_ _ _ - ~ - - -- - @i

ins'rument, he noted, interpreted by,

.

the control-room operators in the

L M M ___D_ _ _ _ __ _ D_ _e M__ _ El standard way, could lead them to "ter-

!
_ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . . - - - _ . .

- -
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minate" emergency-cooling-system Q
-- " - j

apumps when it was imperative to keep &
Ib WelOOkad 'Ou'llthem running. The memo suggested

'
that it was a matter of some urgency to

, e

resiew the pressurizer-design require, jg , BOW Why pCOp e State,j y
jments and operating procedures for _

] '-' yh i_
| s

||new Babcock & Wilcox plants to cor- t'

drect this problem. However, the memo . u / n
|

,

e ,_.m, m.m. -.% .

he *e Babcock & Wilcox plants f
{| Q

h,
-

'

9

already in operation. This was not a :,

t

casual oversight on Israel's part. The y
-*

nuclear industry vehemently opposes '3-
safety requirements-especially onew

j . g *I,1 3
,

| retroactive ones entailing basie
' d y - .{-

*changes in plants that have already , U 8- ' ' pM.1 - ebeen licensed and put into commercial f. .
-

service. Since it is much easier to .1 Q 1-6
''_'

make changes when a proposed plant !;

is still on the drawing boards, the
g N.R.C. trie, en limit mandated <afE Unusual, because the Stenhammar style ap- Orrefors M

i
imornvements to new plants, thereby pears so subtle, yet dominates any setting. The fising crptal

| sparing the industry what might Stenhammar is an Orrefor> classic of hand crafted full lead
;

otherwise become a never-ending pro- crystal, so beautiful these pieces stand on their own as works of art. From
giam of costly post-construction modi- the prestigious Orrefors collection, the Stenhammar Group.

,

fications. By sidestepping the question Candlesticks,12" $495 each. Bowl,9%" S445. Vase,10; $490.
of the operating Babcock & Wilcox
reactors, Israel was simply fol- OF LANSING
lowing standard agency practice. He }hk! so7 so WASHINGTON AVENUE

explained in an interview that he LANstNG, WCHiGAN 48914
NE (s@ 4824457had written the memo simply to

iind N.R.C. engineers to look
he pressurizer-instrument problem
nevt ti-a 2 rw Rocn4 Rr ' ~~~ ' '

)'

gg',gj ];. f .
-

1 e fnr of,trWHeny 7 , . c 2-e

review. Israel says that he got "no kS-/n ; -/- | ,dcicomb5'Ti,;n.en"#7f*'; W O %@ .; 9 -1
'

:
I .

' '' $
;

k% d,; them toqk any action-not even the .

.
simple precaution of informt the ' i%p'p Q~

flydpperators of the nine Babcock &
Wilcox reactors that a deficiency had hgc whose bes-reuef carving i. mths e j,t>cen found in one of the key control- g g, g

^ froom instruments used during emer- A precise reproduction

{3
k[ @*"ome best

w-. .,

e most senior N.R.C. oscial to
f' f*'* * "*"* *

receive a copy of Israel's memo was {&
-

_

'
2

''

j --
-

Denwood Rcss, who was then assis- _.

- - d_.
M@ who but[ '' M N -|.(7,[.(g j{4

tant director of the Division of Sys- ' a . . _-

4

tems Safety. Among other duties, Ross '

.
jsupervised an engineermg staff re- w v _ . John ? y .. g_

sponsible for studying how well the " wkkscomb? O , .-r . e* 1 |

lk' 'I$hi k *!*%A
Iemergency cooling systems in each Gj _ . ,

h @4<0 ,
ic' ,

nuclear plant would function during
)"D y ] .\ [p f$Ig j Q %, ,8

I

major emergencies. He has a doctorate i

nuclear engineering from Catholic Mdd , i13 4/ q#f Q ,1 .g :J

Qniversity, in Washington, and, like ,1 yi ',-' "*MW '
most other top members of the N.R.C. @WQ(.y t' b ,. /j , ._

.

! U j,

staff, worked for the A.E.C., which he }g'(Q*p.
- " p y, /

| joined in 1967. Ross took no action in g g_ * . .,.k p g%,g.g
_

'?
7.;'jy ,

,rk
,

response to Israel s memo-a circum- g y ' ,

stance that is particularly puzzling in ' y
, ,

the light of Ross's earlier apparent
.-

'~

, concern over the Davis-Besse accident
of September 24, 1977. It was Ross

NEW YORK: 0 & O Building. trt TNrd Avenue * Phin.ADELPHIA * BOSTON ' GRAND RAPIOS |l

^8"*a cam" od= D ~* *='* "*aa** F ""* * '*"''" * **' *"*" * * 3
,

after a!!, who had promptly sent Ger ,

,

,-n-~ _ - , - __ . _ _ _ --_ _ . - - - - - - - - - , -



__ _ __ __ _ -. . _ - _ . . -. - -. . . - _ _

,

1

82 )
- 3 ; . aid Mazetis to Davis-Besse to investi-

-

- : \,, gate that accident and had written the
] . y ? 4 g(**"'

.

- memo of October 20,1977, asking the,

E' -
- N.R.C. Office of Inspection and En-

k 'L ,,)
-

forcement to find out why the opera-. .

Beautifu7 to,, at Davi,-B,sse had shut otf thef'

f. ( [[tigg7fgf emergency cooling pumps. Israel's
g. ,

'

memo, on its face, provided Ross with-

j [ "

A luxurious * Precise technical answer to his ques-
tion: the pumps were shut off because
.

,

####I 8"' I
'

(M of the misleading pressurizer-water-
p. lacy teddies, level-instrument readings. Neverthe-

'

y#
* . camisoles less, Ross did nothing when he received
Y ' ' ~ ~ & tap pants, Israel's memo-an " oversight" that

) French bra 6 he cannot readily explain, he said in.

bikini sers, an interview. "In retrospect, I'm not"

D elegant gowns, sure why the memo wasn't sent to the
3 -

'

kimonos. . . Division of Operating Reactors," he
i

, Y9- & much, said, indicating what he thought was'

'. r- much more. "the right thing to have done with it,"
since Israel's finding affected the safety
of the Babcock & Wilcox reactors then

, ,,

ii..
'

in operation. Ross suggested tnat his
' T -[ failure to forward the memo through

'

..
W- '

/"- the appropriate channels was-in some
'[- $ measure, at least-a bureaucratic slip-'

'

. $, 9,)/ '- $<
up. f'The Davis-Besse ana'ysis was~ '

designer under the jurisdiction of the Office of.o

M: _Q..t , h NN li"Keri' Inspection and Enforcement, and Ii,

5 9 L - - - guessed that if anything needed to be_...

Send $3 for catalogue to Dept. NY-o4, Box 31441, San Francisco 94 x31 done they would do it," he said. Ross
Boutiques in San Francisco, Palo Alto & Cupertino, California candidly admitted, however, that his

own over-all attitude toward nuclear-
i plant safety-he had been one of the

staunch defenders of the adequacy of,

"g. , a w ' L, _ _ L'y . y the safety rules developed by thei - +
.- i..

Isg?'g:', A.E.C. and used by the N.R.C.-was.b .c - v
I ,f. 40 %' also involved in his failure to pursue

' _ .

'N .[ .g , .! Israel's memo further and to get to the
'

-

'o.g 3 6 f.C r. bottom of the Davis-Besse accident.
_

f .yf W@ , } "We screwed up-and I mean by 'we',
,

'! "'", P JI J , & i. the nuclear commun:ty, the vender"
- L p -Babcock & Wilcox "and the

J % O. fgy N.R.C.," he observed. " Davis-Besse'

' C y 4,'
, .. s

was ample warning, and if we hadi . . . .

| , , }'g paid ample attention to it Three Mile-

Island could have been prevented. Ifi

I

.
-

you want to use the term 'compla-,

| . ~
cency' to describe our behavior, I

-

- won't quibble with you, but the term
J

7% I'd rather use is ' mind-set,' or 'atti-

PATEK PHILIPPE tude.'I'd had the attitude that reactors
'

,

I were fairly forgiving, in the sense that
they could withstand a lot of problems..

! .' without having those problems turn
j into serious accidents. I don't feel that

"

The took. The.reet. conadence. nare baue goed raced timepieces | way anymore."
.

by Patek Philippe. His and hers. Each with softly textured gold band.
I AII IS karat. Come see. D secmv & Wu em was immedi-

| D ately notified of the incident at'

| - ' Davis-zfesse on Ser>tember 24, 1977 -
.

| the event that so strikingly fore-
| 745 Fifth Ave, N.Yr. (Bet 57th & 58th Sas.) 212-755-41054 shadowed the accident at Three Mile
| Island. Obviously, the t impany's
| large scientific and engine. ring staff' ' * * '

'

. was intimately familiar w.th the fea-

|
|

. _ _ . . . _ . - _ . . _ _ - - - - - - - -
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tures of its nuclear-reactor systems, and operators had shut off. or throttled, L
therefore was much better equipped the emereencv-cooline-svstem cumps.
than outsiders-such as Creswell, hii- It did not occur to Kelly until af ter the
chelson, and Israel-to assess the im- meeting, though, that this operator in-
plications of the Davis-Besse accident. terruption of the emergency cooling
Babcock & Wilcox records subpoenaed pumps had serious safety implications '

during the officialinvestigations of the -a fact that was pointed out to him
Three hiile Island accident show that by Bert Dunn, the manager of emer- % f
' e company's safety experts quickly gency-cooling-system analysis. Dunn 1,.

i,ppreciated the significance of the explained to Kelly that there we.e \
Davis-Besse episode and readily un- " scenarios"-such as having a reactcr / '2.,7 e

derstood that remedial action was at full power rather than at the nine- ! .J4~'
: -

i necessary to prevent an accident like per-cent power level of the Davis- :. ?'
the one at Three hiile Island. Bab- Besse plant-in which mistaken inter- 'g,ff
cock & Wilcox, however, according to ference with the emergency cooling .-

their records, never told the operators equipment could lead to serious diffi- f b ;z \\h. ,.

of the nine licensed Babcock & Wilcox culties. This was the first of several i 9 itc,e
reactors about its findings. discussions between Dunn and Kelly '. W ,

On September 25,1977-the day on these potential difficulties. t F .%,

4; %after the accident-Joseph Kelly, an Senior Babcock & Wilcox officials
6engineer in the plant-integration unit, took no formal action after Kelly's T ,.

which co6rdinates the design of the briefing, although for the next several I
'

various components used in Babcock & months the matter was the subject of
Wilcox reactor systems, was sent to memorandums, meetings, and con-

-}
A n eX iSite

Davis-Besse from the company's head- versations involving ot'cials from at c i

quarters, in Lynchburg, Virginia. No least seven different depaements of the escape IIVm the,

o$ce or individual within the com- company. Kelly himself vent to the ' humdrum.
pany had formal responsibility for training-services section in October to
analyzing the accidents that occurred discuss the instructions that were be-
at plants with Babcock & Wilcox ing given to plant operators about
reactors, according to the investigation the proper operation of the emergency

the President's Commission on the cooling pumps. John Lind, the chief
ccident at Three hiile Island, and instructor, assured Kelly that the cor-
e company itself did not usually even rect instructions were being given, but THE RITZ-CARLTON

receive the full reports on such ac- he could not explain why the operators CHICAGO
cidents which its customers filed with at Davis-Besse had shut the pumps off
the N.R.C. Babcock & Wilcox is on September 24th. Kelly also contin-
preoccupied largely with the business ued his discussions with Dunn and
of designing and selling new nuclear prepared a formal memorandum, dated
reactors, and it devotes little time or November 1,1977,in which he set out
money to looking over its some of his concerns. This
shoulder, so to speak, at the memo was sent to seven

Babcock & Wilcox officials.equipment it has already y
sold. Still, the problem at . g Kelly briefly summarized the
Davis-Besse was such a com-

-

Davis-Besse accident of Sep-
plicated and unusual one that tember 24th, and noted that
the company's customer-ser- a similar event occurred at
vice department, which gives the same plant on October
operating instructions to the 23rd,in which the operators
owners of Babcock & Wilcox deliberately prevented the
reactors, a k.d o have some- emergency cooling pumps gg"""

S,nce there areto irvestigate it. Kelly re- from operating.one sent i

turned to the Lynchburg headquarters accidents which require the con- Chicago (Ritz Carlton)
after about two days at the Davis- tmuous operation of these pumps' Sc 3 Antonio Son Francisco
Besse site, and oriefed a group of some Kelly wrote, "I wonder what guid- -

,

irty Babcock & Wilcox employees ance, if any, we should be giving t Col s Ho st n 1982
n the basic details of the accident. In our customers on when they can safely Most major Conod.ian cities

.

his audience were the heads of several shut the system down following an ac-
major company departments and the cident? . . . I would appreciate your inn on the Park
vice-president of the Babcock & Wil- thoughts on this subject." He himself Houston.Loncion. Toronto
cox Nuclear Power Generation Divi- proposed that a two-sentence guideline CallyourTravel Agent
sion, John hiachfillan. Kelly s report be issued to reactor operators admon- or in N.Y. State 800 4621150
mentioned the problems with thi ishmg them, for example, not to pre- balcnce Continentol U.S.
stuck-oren rM ulve. the muleadmg vent the activation of the emergency 800-828 1188

, ,

mdication nn the pressuri7er-water- cooling pumps "under any conditions
level instrument. and the fact that the except a normal, controlled plant shut .

. _ . _ _ _ _ ______ _ - - _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ __ _ _ _ _ _. _ _ _ _ _ __._ _
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88 down." No action was taken on
-

- - - .

I
Kelly's memorandum, and none of the
seven officials to whom it was sent re-

,.
, - sponded.

Three months later, after discessing
.

p .

the matter further, Kelly and Dunn% ,

| .g ,
decided to try to compel some action.t i>44

' Dunn, the senior of the two, wrote s
~~ memo, dated February 9,1978, to j

- James Taylor, the manager of the
company's licensing section, who was;

supposed to inform the N.R.C. when-
.

I i, ever any problem was discovered that;

h could create a substantial safety prob-

g'.-~ - plant. (Full compliance by the nuclear
I .' : h m at an operating nuclear power

t

industry with this discincure reouire-
g'

- 4 mcm is an essential element in the ,

' N.R.C.'s scheme of industrv self- |'

>I reculation.) Dunn sent copies of his j
'

'

memo to ten other company officials,,1 r

.g two of whom had received Kelly's
--

, _ _
3- g - r-

memo on the subject. Dunn, a phys-
,

icist who had worked on emergency-r- -m

"' ')cf.( .o * #II' cooling-system analysis for the com-
. , -

*

pany for almost a decade, noted at the,

outset of his memo that he had "a se-"

rious concern" about operator inter-.N -

.
.

ference with the proper functioning of
, ' / i

, . . .. ., . . . , u E. c _..j. - the emergency cooling system. Duringi

- r ei~*dW the September lhh accident at Davis-._

Besse, Dunn wrote, the operators "ter-"
,

minated" the emergency cooling pumps
'

, because of "an apparent system re-
'

.very indicated by high [ water] level, #

) FOR U.S. STASfP SPECIALISTS ONLY wnthm the pressurszer, even though,
i

POSTSfASTER'S RARE, SSfALL DIE PROOF COLLECTION according to Dunn's subsequent analy-
|

1847-1903 sis, the reactor was stilllosing its cool-
AT AUCTION: SAN FRANCISCO, APRIL 22,23,24,25 ing water. "I believe it fortunate that

[ Davis-Besse] was at an extremely low; power" when the event occurred, he
|

-

i M_ ccntinued. "Had this event occurred in .

%
h hN%

a reactor at full power . . it is quite
| | ge possible, perhaps probable, that core

t -

~ uncovery and possible fuel damage' -

would have resulted. The incidenti - ,

__ _1 __

points out that we have not supplied
4 ^'"

suflicient information to reactor opera-
; tors." He concluded his memo with the
| W .

emphatic observation "I believe this is^

( ; f /, h^h ' a very serious matter and deserves our
,,

4w
prompt attention and correction." He

.
| #
( did not get a written response from

'

Taylor, or, indeed, any reply at all
that he can recall. Taylor told Dunn

cotiectors will be amazed at the 308 different smati d6s proofs in the later-after the Three Mile Island
leather bound presentation album prepared for the 1st Asst. Postmaster,O R.J. Wynne. it is truly one of the hard to find rarttles of this or any other accident-that his memo must have

been " misdirected," because it had not
Y'''- been submitted on the appropriate
Send your name, address and $2.00 today for a beautiful, f.r'I co!or,
I!!ustrated catalog containin details on the proofs and otter items in the form to qualify as a " safety concern."

*

sale. Avalfable March 30. Ma and phone bids any time prior to the sale. A copy of Dunn,s wayward memoi
'

Visa, MasterCard, BankAmericard accepted. had been sent to the customer-service

WHARD HdLFFERS'IAC
department, which held a discussion in

hv'Wedity SamrM=#naremry mid-February of 1978 in which Dunn
127 KearnyStreet.SanFrancisca CaEfomia 94108 Tel.(4/SU81-5127 agreed to a proposed set of new guide-

; lines to be sent to plant operators, tell-
'

- - - -- _ _ _ _ __ _ . _
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ing them how to operate the emer-

-

'" ~ - ' ~ ' ' - '.' !
gency cooling pumps. Dunn believed "

that the guidelines took care of his |
concerns, and so informed Taylor in !

,

'

another memo, dated February 16,
1978. Dunn then considered the mat- r

. j |
',

_ ;
|ter closed. Unfortunately, the cus- ']tomer-service department had some - ]

Oond thoughts about the proposed
-

'
,

delines, and they viere never sent to _.-47'<

the operators of Babcock & Wilcox
'

$ 41|plants-a fact that Dunn has said he
did r.ot learn until after the Three % ''a'
Mile Island accident. 2 - "~" #

_

The fitful response by Babcock & g v.
Wilcox officials to Dunn's memoran-

i

dums continued throughout 1978 and c. - '

into early 1979-long after Dunn had " ,.

turned his attention to other matters.
During the spring and early summer u
of 19i8, for example, the customer-
service department sought the assis-
tance of analysts in the plant-integra- --

4

tion unit, asking, in particular, for a
'

'

r -

revision in the operating procedures '.

that were leading plant operators to .- D ~ ~ ~
_ . ,

shut off the emergency cooling pumps.
. .

By August of 1978, there was still no -

'

rewonse from the plant-mtegration
group, and Donald Hallman, of the 7
customer-service department, sent yet 4 '

-a

ther memo trying to direct some jh-

ntion to the problem. A memo on
gust 3,1978, noted that "to date" No matter how much you enjoy a vacation, you're usually ready

'

| the customer-service department "has for home af ter a few weeks. But not when you vacation at The World
| not notified our operating plants" to of Palm-Aire.

change their emergency-cooling-sys- There's a certain relaxing yet active lifestyle here that's very
tem procedures, as Dunn's memos had hard to leave behind. And we've got every luxury you can imagine.
suggested. Bruce Karrasch, the man- Five golf courses-four championship, one executive. Heated
ager of plant integration, skimmed the swimming pools. Thirty-seven tennis courts. Racquetball. Jogging
memo and, considering it a routine trail. A private beach club nearby. Four outstanding restaurants. A
matter, forwarded it to one of his dep- beautiful new hotel complex. A new conference center. And a world
uties, who does not remember receiv- renowned spa.
ing it. Hallman says that he attempted 50 if you want a relaxing vacation that's filled with things to do,

j to discuss the matter with Karrasch plan a visit to The World of Palm-Aire. But allow some extra time.
several times in the period between You'll want to stay longer than you planned!

|

; August 3,1978, and March 15,1979, For rates and reservations, see your travel agent, write 2501
I but had no success. Hallman has said Palm Aire Drive North, Pompano

that he did not himself assign a high Beach, Florida 33060,
priority to the issue, and Karrasch has . or call Hotel 5 ales and Marketing:
told federal investigatcrs, "All I can 800-327 4%0(Toll-Free),
remember is that in the fall of 1978 305-972 3300(Canada or Florida).
things were very, very busy . . . and FPA Corporation We've made The Worid a better place to Hve.
my attention and the whole group's at- _--_-- --- --------------------------

tention [was given] to what were per
ed to be higher-priority matters.,, The World of Palm-Aire,2501 Palm-Aire Drive North, Dept. 21370

e entire problem, company officials Pompano Beach, Fla. 33060

have told investigators, simply fell Please tell me more about O Golf Vacations a Spa Plans
between the cracks. O Group rates (20 persons minimum) O Conference Center

Babcock & Wilcox internal docu-
ments, which show that company offi- Name
cials knew about the unresolved prob- Addresstem of operator mterference with
emergency cooling equipment, raise City State Zip
the question whether the company,

complied with the N.R.C. requirement

'

_ - _ . _ _ . ~ _ .. _ - _ _ _ _ ._--- _. _ _.- - - - -
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'

covering the disclosure of safety-related, M' ,
'

f .: - data. The company, after all, told
- neither plant operators nor the N.R.C.

.,
,

~

of the problem, though N.R.C. regu-
| _

lations state that all companies doing)
|

1 business in the nuclear-power industry
- are required "to immediately notify"

the N.R.C. whenever they obtain "in-
,
; formation reasonably indicating" that

s
. any licensed nuclear plant " fails to
I comply" with N.R.C. safety regula- |

(i ,?W tions oj "contains _a defect" that could |
..

yf * create " substantial safety hazards.Tv 3g (The disclosure requirement is set' m-
~ /# forth in Part 21 of Title 10 of the

Y - Code of Federal Regulations, in a sec-'

i tion entitled " Reporting of Defects and''

f g- Noncompliance."),

' In light of the Babcock & Wilcoxt i I internal memos, the N.R.C.'s Office of4' 1 -.

1,
-

.
.

1 Inspection and Enforcement conduct-' #+*
i

- - ed an investigation and determined

nL [- ' DISTINCTIVE. NUT- LIKE. '""s'u'r"e*p'r*i"""'.""d",'"'*d '"* di'-
on e of hu ared

Dcm - INTRIGUING. thousand dollars was imposed on Bab-
- cock & Wilcox. The company denied.a..?
j . The flavorful change from your usual the charges but said it would pay the

sustm white wine: Dry Don Amontillado. The fine in order to avoid the time and
, nut-like sherry with the distinctive flavor. expense of fig' ting the N.R.C. Thec ,

-J Wake up your taste. Soon. company did announce, however, Isgj
svete -s- DRY DON SHERRY that it was instituting new procedures (

mhar a pkY2sant changer for the " processing of safety concerns,"
so that in the future it would comply Immw .w i mm emu ccumn u

I

%* _ with the N.R.C. disclosure require-
ment. According to the new proce-

|
~ures, safety concerns were henceforthIn thegreat untrad"it" ion
d

d ~x-
pany form BWNP-20208. The con-

of Howard Miller. = = m"= |'
the company, as specified in a twelve- |
step " flow chart," in accordance with

- Management Directive 205 T4.4,
dated April 10,1980. At the end of all- ' ' ~ - '

u$ndl t his, he N.R.C. would be notified, if6
.n ' - s
2 ' 42 ina! wan clock in the the company found it appropriate to do

permaner't desig n cot go',3. 4 4a 9 .c
. ,. lection ot the Museum* " '

In add. .ition to mforming plant oper-
.

- - .? . - -
of Modern Art This8 '

.f brass and black ators that the pressurizer-water-level. , , .[N- C .w.
,.

[i(T4jk v rsonbs h readings might be a misleading indica-re# -# : co a h
tor of the amount of water mside the. . . . N .e.p; ,:

. '
x 4%" wide one4

- *3 . ' . M .,k e ;. sman battery pro- reactor, there were other, more posi-
I'. S

. p
.,...y.. i ;J a vees power ter the tive steps that Babcock & Wilcox*;4 -

- # ..
- c accurate cuartz could have taken to help the plantq$(#f .1,4. s r.a d. fp .*iQ3 * 'u. movement;

send s t oo tor our operators handle accidents with the4 +.- .g,

f " ;' . [T.-j [f n j [$ 9y* reactor-cooling system. One of the

tWA " Zeelant MI 49464 most obvious steps, of course, would

7 Y T*kQ; NM h....', ' have been to install instruments that.. Tf *

measured how much water wu inn-

gg_rpr. Measuring the amount of-

'

water m the reactor is preferable to+-

having to infer it from the amount ia-
M- . gIl side the pressurize- The operators

,K would then know, without ambiguity,
-

,, ,
*'

I.*#dUib sry *J.M.f0**AM.W...%*. @* AM ",7Ec' " eping the hot
' * r ium el adcquat -
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.y covered with water was being
-'

achieved. Reliable equipment to mea- g g
sure the water level in the reactor, g " e ING )VOuIhowever, had never been installed on *

any of the pressurized-water reactors NM - E Ein the United States-including those
manufactured by Westinghouse and "e W rherinyO W OWn

* *

Combustion Engineering as well as
, O those manufactured by Babcock &

QQg g g g gg(jd
/.

'

Wilcox. Cost-conscious utility com- '

panies had preferred not to invest in
#this " extra" instrumentation, and had '

5 en content to rely on the pressurizer-
level indicator as a cheap surrogate in-
strument to give the operators the data
they needed about conditions in the

-

4dg

-

'
reactor. "This problem of what we
call vessel-level indication for pressur- .1

3' C'

ized-water reactors has been kicked |,

around probably at least for the last
. :<

! "

years," Carlyle Michelson has f ,hten

said. During normal operation, when 'VLthe reactor is always full of water, he
admitted, such a device has no real f ' "]'

.

? $
paint, but during a loss-of-coolant ac- , '

cident "it would be awfully nice to
know" the water level in the reac-
tor-yet, he added, "it was never "

! deemed to be quite nice enough to , "

know to justify the cost." ; , ,

,

j LOOK at the operating records ,f,
Uof the nine nuclear power sta-

,

tions with Babcock & Wilcox reactors
,

!

|
underscores the urgency with which

-

the warnings of Creswell, Michelson, N
Isra-1, Kelly, and Dunn should have
been treated. Summary statistics now ;.h 9..

_

available from the N.R.C. show that a
virtual epidemic of serious cooling- To know that Nature waits Just outside send you regular financial statements detail

,
'

system difficulties had been occurring your door, yet to have at hand ing rentalincome and operating expensq.

at these nine reactors since ,th fn! of every civikzedamentty thisis Hawk has been a way of life in Vermont
i for nearly two decades. If itthe Hawk Ue.them-at the Oconee plant, in South At its center is your Hawk home. sounds like the opportunity

Carolina-went into operation, in custom-designed b blend @ h you're looking for.please call us

jj22, Sueh data, however, were not beauty of a mountain site you youself or mailthe coupon below.

systematically compiled and analyzed have chosen
Your Hawk home has a huge field-by the N.R.C. or by Babcock & Wil-

cox, and no official notice was taken of stone fireplace, a kMchen capaby__of
W - m n._

(p deg a feast. sauna optional) One to four bedrooms.I

h1all this CouEon toda)]|
._ ___ _ _ _

fthe d.isturb.mgly high frequency .

| Or Call (OII* freethese events. One particular statistic, Just a phone call away, our trained staff
gwhich would have helped the N.R.C. stands ready to shovel your walk, chop your g

evaluate the problem of small loss-of- wood or cook you a dinner in your own 8QQ.43[.4109.
kn yo Q .

coolant accidents arising from relief- ,9 g 9p

valve openings, was the actual rate at and fish-filled takes and streams are a short Hawk Box N1, Route 100
I Pittsfield, Vermont 05762 !which the relief valve was being drive away.

O forced to open at the nine plants. This Naturally. many Hawk owners look to | Please send rne your color trochure. |
their homes for possible tax savings, opp + | sample plans and infonnation on ava+ |valve is supposed to open only in- ciation and rentalincome | able sites. |frequently-when . becomes necessary h ou Pr m W Pro-it

to reduce excessivel) high pressure in- gram. we find your rental guests for you. We | ** *"" p""O |

side the reactor. The reason for this is clean before they come and after they leave. | I
obvious: the valve's function is to We take care of alt the nitty-gnity and lookak p home as W H we w own@ | 4,,, |
remove vital coolant from the reactor,

d *" ** # E'*" ** ** ' l |and this is hardly something that a
|sw. amo=. ze

prudent designer would wish to have Octain the Property Report required by | cw
happen very often. Yet, according to Federal law and read it before signing | |

belatedly assembled N.R.C. statistics, . ang j af agpgpe,,ged U,c .,non, . Jlud
,, y y

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ . . _ . -_
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the relief valves on the nine Babcock & Wilcox.) These events were all the

'

Wilcox rtrctors htd opened on at least more serious because in some cases

Ugj(ed M eg and a hundred and fifty occasions before plant operators remained unaware for
the Three Mile Island accident. (The appreciable periods that, as a conse-

b atWC}EISUTC official bookkeeping is not precise, quence, the reactor was losing its
. .

since the utility companies operating coolant. As the operating records in-
Ng. the plants did not always notify the dicate, various conditions were respon-'

N.R.C. when relief-valve openings sible for the failure of the valves to
, , occurred.) Each of the plants ex- reclose properly. In the Davis-Bessem perienced, on the average, five relief- accident on September 24, 1977, a

vs.lve openings per year of operation. missing electrical relay was to blame;
* The high rate of relief-valve open- at Arkansas Unit I on an unspecifiedP$--- h ings is attributable to design weak- date in 1974, improper venting was

nesses inherent in Babcock & Wilcox the cause; at Oconee Unit 3 on June
reactors. Unlike the pressurized-water 13, 1975, a relief valve stuck open

OOOSe }Uur0WR reactors designed by Westinghouse because valve components had warped
and Combustion Engineering, Bab- as a result of heat expansion, chemicalg g cock & Wilcox equipment has a pro- contaminants had budt up on a valve

condominium , - aounced susceptibility ta sudaea ia- lever. =ad = br=cket la a v ive's etec ~
creases in the pressure of its primary trical control system had bent; and at,

.

VaCat10n. Q cooling water whenever a plant has to Three hiite Island Unit 2 on Afarch
.

be shut down quickly. This occurs for 29,1978-one year before the major,, fin,t,.i
,

a

V [ d' I two principal reasons. First, the steam _ accident-an electrical-system mal-
, pw- ge,rgars in Babcock & Wilcox reac- function (a blown fuse) caused the

tor systems contain less water than valve to open and remain open. Given~ " ,

i' those of the two other companies. the complexity of the valves and their
,

_Q l This means less cooline capacity and a control systems, it is hardly surprising,

y
4 greater likelihood, during a sudden that they are susceptible to many possi-
54 plant shutdown, of an increase in ble types of failure. It is therefore ob-

s"

h f M '! y the temperature and the pressure of the vious that systematic testing, inspec-
u T '

. ,y primary cooling water-which, of tion, and maintenance are essential ifj "M,- b
, ) course, is the condition that causes the this equipment is to function reliably,

g "J relief valve to open. Sg there was The failure rate indicates, however,

| g-- a_ time delay _ mherent m the control that attention to such tasks has not
A flawaiian f% system tfiat shut off the Babcock & been a priority of either the N.R.C. or,

i Wilcox reactors whenever common the utility com;,anies involved. Th
$"ftbnUe class,fy these relief
choose your own ( electric-generating-plant malfunctions N.R.C. Ann not

1ou . i

place in paradise. -such as problems with the turbine- valves as safety co*~. and so does
Whether you want a place 'ust necessitated an unscheduled reactor not review their design carefully in its
for the two of you.or fam' and shutdown. Because a Babcock & Wil- prelicensing safety procedures. Afore-

t at s el'o eye e $ng.or a" c x reactor would continue to operate over, the N.R.C. has never required
for several seconds after the turbine that the valves be tested periodically.

quamt retreatinid llic seclusion.
Imacine a condominium with had failed, the excess energy in the After the Three Afile Island accident,
the Pacific as 3our front ard or reactor, which was no longer being the agency did a survey of other Bab-

d. used by the turbine, caused the pres- cock & Wilcox plants, and found that
ih ur o k che sure of the primary cooling water to none of the relief valves at the plants

>ou create your own hfestyle.
schedule. and budget. increase. The excess pressure,in turn, had been tested since their initial in-

Call United or your Travel caused the relief valve to open. (The stallation. Such testing requires that a
, Agent today about United's reason for the time delay was economic: plant be shut down and the valves be

n $a u{
Babcock & Wilcox designers wanted removed and checked at a special fa-

,

to avoid a costly reactor shutdown cility-a procedure that means timem u e on
Maui. lf a n ali. everv time a minor malfunction oc- and expense for the plant's owners. In

/[4^ . car [ed in some other part of the plant.) sum, the relki valves at these plants-
Kauai or Molokai
And enjoy United's

Not only had the relief valves at like other "non-safety-related" com-Ila aN gy Babcock & Wilcox plants opened w,th ponents-had fallen into one of theceon i
Sour way to llawaii U

.___
uncommon and undesirable frequency large regulatory gaps that exist in the

j l "T,;r- but they had also-on at least nine oc- N.R.C.'s program for supervising the

hg "" casions before the Three Mile Island nuclear industry.
accident-opened and stuck open,
(The valves themselves-which HE cooling-system deficienciesfriendlySkies that have plagued Babcock &weigh about a hundred and seventy-

g five pounds each and cost some thir- Wilcox reactors are not limited to re-
ty thousand dollars-are made by lief-valve malfunctions. If the informa-

CallUnned oe yourTrawl Aynt. specialty valve manufacturers, such tion that accumulated in the N.R.C.'s
as Industrial Valve Operations of own files had been reviewed systemat.
Dresser Industries, not by Babcock & ically,it would have alerted regulato

-
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-
- authorities to another safety problem

'

, - common to these mne reactors--the .

g-..
-

- excemvc fremanw w;A which 4,
,4

.

Inain feedwater systyn was malfunc-
4

, tiomng. In just tle twelve months
_

.

before the Three Mile Island accident, .

|..
,, ,

ge 9 ,( g for example, the main feedwater sys-

. 4 b
- p , /,p ' |t g - tem at one or another of the nine |,[Qa, ,

~

f i

,e
plants broke down on twenty-seven

$g4,' k *i.
*

.' Sj~'
-4g occasions. In fact, the failure of the ;''~ ,; e . p

main feedwater system-which left i**

# 3 / - b ' - * the reactors without their normal ;

k '*h (
i

*

'
.

#

j i. i . ,

f(-. 7 .
method of heat removal-was respon- '

9
,

1 ( g ,h I '' { . sible for many, though not all, of t:ie
!8 i, 2 .

M - relief-valve openings in these plants.4 ,

faffd , ., g t +, sr% (The reason was that a main-feed- ;
.- - water-system failure, compounded by ;

ATLEASTONGINGRUfE other design weaknesses, such as the l

.. .

,
time delay in the reactor-shutdown con- |

' '

1
-

'

'g .
.. trols, produced a <udden nreuure sn7e

. . p
, . m the reactor.)

The causes of the failures in the
. . .

main feedwater systems,like the causes:- ,'
.

.

'

- . .

of malfunctions in other complex nu-
'- w-'a "=THE FAIRMONT HOTpS " 1 5-* - clear.P ant s). stems, were variea.i

Denver er itewrwanen,
Human error, of course, both ,m the

-
, New Orleans Call TetI Free-

- annas - (800)527-4727 initial installation of the main feed-..

- - 0 ,$ ,- UnTexas. cab water systems and in their subsequent
, , .

'

? A m22) operation, played a prominent role.' ) ~-;-
4

!
~'

~~.f3 ~
~

Ih| Se1 Fed 4dHandsdee% rid, At Three Mile Island on November 3,
i

*-

' ~ 1978, for example, an instrun.ent
-

techakian working in the basement of
Unit 2, near the polishers, accidentally8 shut off an electrical circuit on the-

/ polisher control panel, and so caused

[ -- all the outlet valves on the polishers to~~

" , slam shut and immediately stop the
i g

' ' main feedwater flow-the same sort of
| :

% -
event that brc,ught about the accident'

| -
:. y on March 28, 1979. On this earlier

f Y occasion, the technician mistakenly ;r

, ,

thought he was turning on a light i-

g switch,
g Despite Creswell's concern, the ,
g

N.R.C. did not begin collecting infor- |; -

mation about the frequency with which j'';
the main feedwater system at Babcock '

j
,

.j
j & Wilcox plants malfunctioned. This

problem was beyond the scope of thej -
-

safety aspects that the N.R.C. cus- |j .

,

f tomarily dealt with. Like the relief*#
,

valves, the main feedwater system was

I . *N,M*5 - I classified as "non-safety-related" |

| Eh j equipment, and since the commission ,
,

'q had not officially concerned itself withj _#
the safety aspects of the main feed- '

O >j
_ 3

..
. water equipment in the first place, it

j '~ [' allowed the individual utility compa-'

1 nies, without benefit of federal safety
I

- ggyfg -
,

8 standards or techmcal reviews or m- i

1t ;, - -

[ %~ ' g fj spections, to design their main feed- !

4 water systems as they saw fit. TI.r. .:n wa .,,

}%3N'j-h,k d-[ 3 utilities, in turn, delegated this task to
their own designers or architect-en-

IM mdnqA BACARDI,.ruinIhcsupersip. ' -
Lj gineering consultants. As a result,i O'G G[A)'ff 's

C. : . ,-e.~ - . ., -

-: -
.wa w u - e m m._,. - " -* a - J there is no standard design for the mainm

- - - _ _ - _ -- - - . - - - - _ _ _ . - - .- - - - _ . . - - - - - - -



__

.

.- THE NEW YORKER 99

feedwater system in plants using Bab-
cock & Wilcox reactors.

The N.R.C.'s official justification
d

for exempting the main feedwater sys- _ _- ,

'

I(tem from safety review was its require- --

'

ment that plants have redundant emer- ,
.

gency feedwater systems, the theory - A .

Qbeir.g that these would eliminate any -

fety problem that could otherwise be -

used by a failure in the main feed- -

water system. Ilowever, emergency -
- -

feedwater systems have not always
" "

been part of the safety equipment
THE SPORTING LIFE /required for pressurized-water re-

actors. The importance of emergency Cotton comfort for summer's
systems was not fully appreciated until active schedule. A great duo .. ; ,

about 1972, when an anonymous letter khaki twill pant of cotton / d -

to the A.E.C. led to the recognition of poly blend. Belt loops and | ,

side pockets in sizes 4 to 16, !
the role that this equipment would have

|$38. Topped with cotton g\ 'to play in controlling certain types of
*

accidents. Although the N.R.C. man- h' h if a s en
dated the mstallation of such systems m sizes 5, M, L, $24.
all new nuclear power plants, it chose No C.O.D's. Add $1.50 ,

not to apply this decision to plants shipping & tax where
^ "

already operating or under construc- *[p,$*[.*/,d rna redit -

tion. The three Oconee plants, for card $ honored.

example, which used the first large ( , ,

Babcock & Wilcox reactors, had been , . - -~ % , y',*
operating until mid-1979 with only a ,

single emergency feedwater pump aach,
rather than with the duplicate pn os .

w called for. Moreover, apar' irm 605 Madison Avenue, NY 10022/355-0733 44 West Main Street, Mystic, Conn.

quiring that some type of equipment
,

- mstalled to provide emergency feed-
water, the N.R.C. has left unanswered
a variety of questions about how the THE EPITOME OF LUXURIOUS AND STYLISH FLORIDA LIVING.
equipment is to be designed, controlled, J - ' ' ~ - ~~~-

and powered to insure its reliability. ===. ,, y -

These unanswered questions have been ::::::::::= ::::F

allowed to remain on the N.R.C.'s :", ===== 3iii:
*:%official li - of generic " unresolved C%C :::" - - ~ ~ -

safety issues" for several years-a fact C:::": 3 55$ M
*:""| C C % :"" :: j

-

- 3 {33that his'Trawn repeated protests from
O; : ::-a number of the commission's own

safety reviewers. % ;;:: 3i-

If the N.R.C. had checked on the --;O%:rg 3;;"g g ,gperformance of the emergency feed- 2
water systems at the Babcock & Wilcox F - y-,

reactors, it would have found them to ,N
'

'

~

> "
,

be remarkably unreliable. According - at

to the official records, the emergency
'

feedwater systems at the nine plants ,m_
had malfunctioned n t- Mtv-three
times before the Three Mile Island The stratford wiii brine . new .nd

* * " ***'
a7eIdent. (Given the somewhat infor. unsurpassed dimension to the lux.

urious and stytish inving synonym- In addition to the most eteeantal official record-keeping for such
"* with residency in Pelican Bay, amenittee, there will be the Wm.

ishaps, the actual figure may be much
Naples. Florida. Shakespeare Library for the con-

higher.) These malfunctions included
*'"'"8****h'*'**"d*"'*"'''**''"'numerous occasions when the emer- '* * ' * ' " *" "I * ' * * ' " '$*#** " ' * * ' * " * * *

gency feedwater pumps failed to start '"*h*" * ~ * * ' ' ' * * * * " * ' * * * * *as well as occasions when, having Formoreinkwmation write orphone
"*'*"d****"d'"** * * ' * * " ' " *

started, they broke down. Other cases zuif exic beact. trinos a d* BLUEBILL PROPERTIES, INC.
involved various deficiencies that could -

8'** ' * * * " *' v'*Y *h'* '** 'utur* Licensed Real Estate Brokersdegrade the performance of the system residents will cherish forever. 5901 Peldm Boy Boulevard-NY
under accident conditions. " * * * * " " * " ' * " ' ' " "'#** 3 3##

There is no single reason that the ,

- . -
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i XI n O emergency feedwater systems in Bab- packing had been used to seal the
I ,h * , ', M g_Wg cock & Wilcox reactors have malfunc- pump and stop the leak; the packing i

k.5 g tioned. They have failed as a result of was too tight and rendered the pump
'

y operator errors, the improper instal- inoperable. The numn had been re-' "

..d 1stion of components, defective elec- turned en urvice after the repairs with!

; r- .& tricalswitches, jammed valves,improp- no verification of its nner2Nbev.
M'? erly closed valves, and other problems.'

In A ril of 1975, the emergency7d/ Excerpts from the official records of feedwater pump at Oconee Unit 2 was
P

M. O the Babcock & Wilcox plants show
some of these systems' multiple frail aut mat cally activated after the mam* '

feedwater pumps had been shut down,-_
ties.
. ,

i
; but the valve supplying emergency

;
- On August 3,1977, when the feedwater to one of the steam genera-

cf emergency feedwater system at the tors did not open. It was iammed.>

% Davis-Besse plant being tested, an On August 6,1977, a steam-driven
y'- emergency feedwater pump failed t emergency feedwater pump at thestart. An , vestigation found that .g Davis-Ees:e plant failed to start dur-m !

.
/J ' valve t Ant OnW hsre been - Mg

'

mg testuip A d.aronnect sw tch for |
. .

| cl d,an that it had been ste-ned on. the main valve that supplied steam to
!

'

t nagers _ warned workers nouo
br step or lean on these valves in the fu- Power the pump had been bumqd

,

digk,1. The switch was on a panel m_7
,.y

a narrow corridor.a -
X'

On July 17, 1977, at the Crystal
_

i

Xc River Power Plant Unit 3, near Crys- On February 19,1977, an operator |

at the Rancho Seco plant discovered'+ tal River, Florida, a steam-driven that one of the emergency feedwater' '

[M emergency feedwater pump failed to Pumps was disabled. It had beenie,s3d,
! start. The cause was water in the the day before. but after turnmg the#

_ steam-supply line, which prevented a Pump otI an operator failed to reset the
throttle valve tMm closing fast enoughi

to keep the pump from overspeeding. switches properly so it could be turned
'

""I***As a result of overspeeding, the pump
j

i - automatically shut off. In October of 1974, an error by an

I On November 22, 1977, a steam. Puator at the Rancho Seco plant
destroyed one of the emergency feed- ;i

driven emerge y feedwater pump at **ter Pumps. While the pump was
- Crystal River Unit 3 was tested. The mg used to transfer watu from a

pump started satisfactorily, but after st rage tank to the steam generators,runnin for ten minutes it broke
down. fnsufficient bearing lubrication the operator failed to open a valve thatj w uld have supplied water to cool ,it.,

caused bearings inside the steam The oumo started smokine, and lead
I turbine to fail. _ packing inside it r rued. Parts et the
.

: ': On June 24,1976, it was discovered pump casing were frozen to the pump
that a pipe in the emergmcy feedwater impeller, and the pump bushings were
system at Arkansas Unit I wasleaking. frozen to the drive shaft.

,

! The leak, which was in the line used t In 1975, a valve in the emergencydeliver water from the feedwater feedwater system at Three Mile Island
; pumps to one of the steam generators, Unit I would not remain open, because
j g.fped occurred at a place where the pipe gg g4 gg

senetrsted a concrete floor, and corro- -and corroded, had thnrt-circuited.
' sion is believed to have resulted from i

egntag,,between the pipe and the re- Although the Nuclear Regulatory' *
~

nn1
inforcement steelin the floor. Commission had received numerous

.

reports of malfunctioning emer ency
In June of 1975, one of the two feedwater systems at Babcock & Vil- )emer ene feedwater pumps at the cox plants, it failed to oversee correc- |

Ranc o o plant, which had been tive action. All nine plants using Bab- I

started dur, g a test, suddenly stopped. M & Wilm mm did in em
An attempt to re-start the pump was tain accident circumstances would have

; unsuccessful. The pump motor had
, to depend on these faulty emergency|

. pg g stopped because of electrical failures feedwater systems, were allowed to
y resulting from a bnw rmt.

)
, continue operating.

In April of 1975, the emergency T' - N.R.C.'s general failure to
| feedwater pump at the Oconee Nuclear A the operators of Three Mile Is-

Station Unit 3 was tested and found to d Unit 2 to some of the known or!
- -

! 25 Fifth Avenue, NY, NY 1001C be inoperable. A leak had b u. reported suspected deficiencies in the equipment
(212)686-3223 (800) 223-046: in the pump eleven days earlier, and ir. stalled there-and to the fin!ings of

. - - - - _ - - _ - - _ . - -_ - . -_- ---_ - ----- - - - - - .
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- Creswell, Israel, and Michelson, in

.,'h.d.'
' ' '' yy' F- ,. , 2 , ,3 -

,
# .z: J , %.+ ]2ParticuLr-has been cited in an un-

~

,.- < . , , <.-..c. ,.-' .

~:. g y.f -
. .,

precedented damage claim that General j );(. ' y ,,gi . ,4
,,

Public Utihties, the owner of the plant, j : ( ~3 "f y , 4 % .V ' fC <j , p.3 .

' ' T h,@r'.' .
s'

,

-V[ Q
~

.% -

'

. - f c. p *~. " .recently made against the agency. The j ~ s
' " ~ .,

company maintains that the N.R.C. - E .
" knew or should hase known" f rom

,, s , ,9 'f ' ' . , - . .-
- f"

s,'W o<' - ? - 1
'

4,..s .- , - g :g- W . . D'its ins estigation of incidents such as .. V . :.. . -

E 4~) "Ii[Das is-Besse in September, ["D 4. ' , *b? *- e one at
.. f .g 1 % I'. U, that Unit 2 f aced serious, uncor- -

>

Q!*''?rected safety problems, but that the.. 7 C; '* %^ -

N.R C. "necheently failed to warn"! '4
-

g, p' Q 4:. . }. . ,

f

and allowed the plant tu | '-
.,

; -

.i r-'
.- .-m

damage f i ' 2 -

. 4
- ' *

.

.. .
- : > - - t-- M'remain in operation. The ' ~

< : aim seeks fos biHion dears from | > ' W| 4 w
4 1

'

CQ.,, .

N . e
,

.? |
' ' 1-* - - J -i n f:

*

tne N .R.C. tu cover the cleanup!
- ~ ' L - ,

'

uperatiuns-w hic h threaten the com- | ;- [ [ '[ " - +

.4

"

, ,, , 7

pany w it - bankruptcy-as well as ;j.; : ,. ,
w, 1 n .g - gss

uther m sses and expenses it has in- ,, , - -

. #, JI - *h
-6 .,. u y- r+-

k -

'- '
*

< arred or expects to inc ur as a result of i
' E . y '. / (

'

' [ ^' 5
7

.

tu a< ; dent Some obsers ers believe -

that the claim-61ed un the standard ' ' - - %. ' f. . a ' . . ,
.'

-

gu ernment claim form that might be - ..J' . f . ' j. '., '

. f.. j g. . ,
s,

used sas , bv someone who slipped on ; ! . W -r 'J -M

"[ ''
, ' '

''g
,

-
-

an in pusJuhe sidewalk --is merely i.'I k , n, [ ._ i '

[ ]'. ?' ;. z' .

'

4 .. ,

he company's lobbying effort f j Y .; -' , * .c 1 / . 44 M . . _ g , -a ploy *
_

4(4 ., l ' _ ,-j y '.1.u g y ' ?<-6- ;
f , .K. % + 1 ~ . .

to get federal funds for the cleanup
; v. f .;.T/ b,y 9 ; yw ork Lawyers for the company insist, +

. f' -

.

g#- (9 M
~ Eu 1 nA . HJ.:.V.how o er, that the damage clairr :s not ' ' ~ ' - ^ ,-

# M.. ihM 2.4 I ' .? ?
' .D ~f .5

~,sfra o:va and that .t wi:1 be pursued
'~' '

x

A c*
' '

D' 'TU"*:- E ' - [;|t h rmg h the c ourts. T he N.R.C. has .

'7- ;)+ ' ^- :fM
.

on the. ?". -* . ~.ommented forma:h.n set -. .c

eff p*g.m -,. ,: : s c .. w

. P | L. . :a:m. bu- senior
.

3 p [f f ( p y ' = .(!
agency:--. . + ph j ,r

- . .: q ,,t
., t.

,

Mi f ;is tase prk ately expressed ~ . ?e .

i

D.#. 44. ; ; . 7 . . 6...* -i ^
m d u st ry t h a t | ", N f :' .' . ye

:amazement that, in an
:.# ..

-

. ,j V .g .- ne:) protests gos ernment over , ,['g, '- 3:

regu: anon, a cumpany nuw argues that | , , f hf
M :* . , . .C]. %:, G (. 4^ - : .1

,

a tua:!y regulated enough | ' . < t,- ..h w as not
and sn a:d nut hase been aHowed tu ,.. . w '. 1,' " 1 . [3 ' ,-

-

.

*# ..f C
. .

^
.. ...

~

boperate .ts plant. "It seems like the ;. '-. -
N, ~ ; y '

*

d xry pos nun is a p;ea to 'Sto i 7 'N
-

' - * ~ ~~

~ * >
'

new

( (M N .'_ ..[ ; , , [? ~ %@ N.re w e k.:. again, one N .R.C. i 's o

#V ;} .. (
'

, .- . > . + - s. -, -d '- \'
' 'am m as ,ner remarked. 6.

-

; .

1 .. .

.J ,. .|
.

|. 1 > PI I'F the uffh;a: optirmsm ' f,
a5o safety, t h ere bas e alway s ' [. 1 [y -.' j .g f ,. "y |

-. .7K 't'. . . 1.
'

.

g'
.

,

b-en ddt s abo r the hazards of nu-
.

->g , . ( * / . 3 - * ,. ' . .N|

.'. k.'{ p -y. G.?
n uh ed pure:y tec h nical f ,. :.9(g%{ [ .g[/h.; y,. ,. , , ,, , -'

'.

.

| Var power plants. Some of t h ese ..

{' , 3L .n es , . .

or . hat M- yy. ,,nsues de re. J .ty of this g *: .T.. g.4
- j

3. kg.[4i

* M- I S-p '..< ' .. .* II p.e e of apparatus or th e adequacy of .%2. ! .

AI u e des gn of some spu safety sys- ,y..j-,
.. ,.

a . . . p ,.
_ ,

s.

. ~ ;, g gj
. ,g

* "I he broader questions
' *([

. . < . . -++i-
iona! and human perfor I | ' .th, c., 7 f}L'h.

-o

d'h ~ - - ~-

' {'f .'
tem teature

abo nsn mj

m o re f, W* ' "g-{ ' ' ' ' - ' ' g' '; .|
ma n. e , huw es er, hase been f

| #esome. Te, h na ai ,luestions are 1 - # ' k ' W. it ,'
, .u . . . gh , a.t.

- g
.

. some tec hn|cai f ee n r al,a amenab,e to g , .p, .

-

..

s- ne <an seek appropr: ate i .:. t .

-
, . c ,

pro-| 3
at best, aH y ' '.

,. .g
,

' g- L._laboratory researc h %a m w rs r , . . . ,.' ' , ~

f}
''grims for example --but, ,

O at s. : e n' : h . pr mess < an provide is - s

T *[
.. :a
'

.. , # ;.the b ;epr s for an ;deai n u; lea r -
,

'.
.. ''

1 , s.i|pow er-pu n' iesig n It will then re- ,

7. re and here the preponderant dif- '] ,

'
G.

unprecedentedh - - - i.4.. .
' 's ar Ae -an

.

J '- '' " -- '' ~ * * *.; r \ e' (if h man . are lnd <iii 2en e " '

' ' ** - '' - ' '
'

'

s
- -

_____ ____ _ _ _ _ _ _ _ _
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to translate these theoretical possibili-
~ (3

*
,

ties satisfactorily into actual commer- L N
cial nuclear power stations. Thousands , ., P. 7 r.P. ._. e
of people are involved in the construc- J' t' i

tion of each large nuclear plant, and ( |*
hthey have to carry out numberless t,

small tasks. There is much room for p ,, f.
error and compromise, and how close- p g y ,p;
v the nuclear industry adheres to the * 't %"t

hensive safety precautions required .. d. i(and how scrupulously these require-
- c
' , , 1,2 ' vx *
'' " '

ments are enforced by the regulatory
authorities will determine the degree
of safety that is ultimately achieved. A ,

good scientific :heory sbout safe nu- n yt |

clear-plant design and the best official VV 1 ;

intentions are not enough. .

The institutional setting for the de- gQQ$ {QQ{ (Q{ Q
velopment of commercial nuclear ,

C*d !"y"l' S"ad Si in':"x"'0"b Monte-Carlo i
'

'

1954. This law assigned the Atomic
Energy Commission the role of over- i

seer, and provided for what would be- C CG You are given the exclusive Gold Card when

come a co5 perative nuclear-power .' you stayin one of the SBM hotels.'

venture on the part of the A.E.C. and 9 It gives you the freedom of all the places we
own in MonteCarlo, the kind that make it the world'sa handiul of large corporations with

which the federal government had al- paiscipAg most famous resort: the historic and elegant Casino;
OF MONACO the intimate Cabaret; the exquisitely appointed Hotelready worked on the deselopment of

Hermitage; the Hotel de Paris, built for crowned heads;reactors for nuclear-powered subma. t 7

rines. The parties involved in the the stylishly modern Hotel Mirabeau; LeJimmy*z,9

emerging nuclear-power business, in the jet set disco; the Old Beach Hotel with olympic pool and private
beach; the popular Cafe de Paris; the health spa of the Terrace Pool;

jh government and private industry, the magnificent o ra; the spectacular GolfClub atop the mountains;
char energy,the goal of making nu-

ussed on
as soon as possible, a the 22 champions p tennis court Country Club.

major supplier of the nation's electric This is the world ofSBM (Societe des Bains de Mer), a company

power. As plans for this program dedicated to harmonizing the most elegant aspects ofEuropean

evolved over the next decade, they tradition with the most tasteful of the new. For example,

eventually encompassed a construction our Conference rooms and hotels have every modern facility.

efTort that would be one of the greatest No one can put MonteCarlo together better than the SBM.

industrial undertakings in history. In To have a vacation or convention tailor made for you, contact us now. .

its official " projections," the A.E.C. S.B.M. U.S.A. Inc.,505 Park Avenue, New York. N.Y.10022~
Tel: (212) 68898 90. Telex: 640865. Phone toll free (800) 2214708.at ng in the ni eder tat o o G u &ndor urWonte-Carlo lauicPmgram.'

States by the year 2000, at which point
nuclear power would be the dominant . . .

producer of electricity. According to i,
~

I

N.Jthe proposed-and widely accepted-
' %, #.7

5

* "scenario, nuclear plants would be built
g *f) ;throughout the country; California,
cp;g' .

g

. AU5 ,j
for example, would have an average of p ,y q

one large nuclear plant every twelve
' - 1 - h,m j:hgmiles along its coast, all the way

' ' '

from Mexico to Oregon. For the pro- - ._,

spective manufacturers of nuclear-
|-

- '

I
,

q , .:dM
( lant equipment, the program entailed - '

ture revenues in the tens and
undreds of billions of dollars. With a - _

T'M
potential market of this size, the com-
panies attracted to the nuclear industry gg
were eager to proceed quickly-and did
so, with the A.E.C.'s unflagging sup-
port. The A.E.C., with its rolicy of ,

oweindustry self-reculation, gave the j
_

companies broad discretion in virtually
every aspect of the design, construc- r -

I '" - - -

-- _ _ _ _ .__-_. _ __________
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! ,Qz . * A ' v ;%4 W . 7"Mr* 4
. . tion, and operation of plants. The,

- - -
-

-
*- '

: companies, for their part, were not in-
f;h e 2 (Deonlewh hibitea br anv excessive circemsPectieez.

o 5".
,h a d . 6 -exnenen

. :B" - -

. . . - about the safety problems they might

tbf eOu
'c.:-

ev be m atins.:

-

,._eVaythm.....I"
- .- The major challenge to the devel-.- 7. + - ~ -

.:

d(n1g%g . . / ; e m a e m m m iai nuam -r-

'

' S3 V.. ' .. was not safety but cost. Coal-fireds _ .- . ,.

. .c Walredestis5serMonteCartaWheremestremeRete .
power plants provided cheap electricityP

-- elegance. Andthe===*e=pelspaintedwithextravagance. N . ' ;_ +. s in the nineteen-fifties and sixties, and 1

C; $ r Auboeddelsmer:LoewingentecarletOneef theworld'smestindulgIKthe cost of electric power from this
-

D " W+f&.o!T " w"g"M,,on.s 6 4v.
" * " * * * N

n. . . . % n u=.
g . Loew h" conventional source was actually fall-i

i

. ' < -.-inE durin& much of the Pcriod. The
.eg .J.

i

a-t". .== a s " ,

..
an.=.es a-essamam y + ' a , w. . entire nuclear-power industry would

. d @ '. %h .

~$. come to nothing if nuclear plants ;.

. GerjA.y ;.] . g , , .- -. . .

h:M g.k Q I ", .- .[ ' '
-QQ proved unable to compete. Accordingly,D <

e improve tb economic attractiveness+- ;p; ye .pt-
. of nur1rar cower, designers drew up

-

.- 3. - .- .f r ._ , - c.

-{,p-Qg[, ; cq.,c-
.

~ .
.$ . plans for extremely large plants-.

4 7-

.

., .

s . several times as large as any conven-j;;C_.J' . . , . - L [ ...
_ . c - tional electric plant then in operationa

. q . . ., 7 2 g . c. ,,

C7' ~
- 'g -so that nuclear plants, benefitting% . ,, i

,
r

-

.- - . m UN, ', . . "-- ,5 T. from so-called economics of < rale,
.y.3 . .. - - ~ c

-
.

. ,- g ..! - ' -.h..
could produce power cheaply. The

g '
r . large, high-powered reactors that<

1 - .g... ; pu . _' .

.y
- s.-

. would be required would necessarily be-

"j)gz .g . difficult to control-for one thing,
,

<-
-

# .* ,

[y J.?' g " /.c. * _they could nverheat cuite rapid 1v in the |

'
1, .-

. .- ;.g,
. ...

i.[g/ L " <- l' event of a cooling-system malfunctioni
:

;..

.3+ . .
-but this risk was accepted by the|5 .-.' . '. g' '

f y-(f,.4 .j f .; gj ! .: . )'y .
, .

companies and by the A.E.C. without
,

'w-y

-f ... g g _ ,
. 7. " extensive evaluation. Similar consider-.. g e; .r .

~

, ..

ations shaped a broad range of otheri

decisions that nuclear-plant designers'
.

.. , ,A 5 ;' a, had to make-for example, how much
.

,.

. ' . . . -)i .

; . , . . A<,C *. $ f . . +.{ safety apparatus to includeand whethtri c.- ~ ..e
-

7

Q.T.4,. %c'|p. ,$' se ' . ;.f g .
~.

| 3:g$ - , . .

i

- . d'4.' M - to delav clant ennstruction cend.me.

.- ' r - _more extensive safety-research t'rn-Sl'. , W .. .
*

,

] ./ g % ,M .^ ,7 - erams. Safety was considered by plant
| @ yy. - ' .. f

.

,;. - .

designers, of course, but it was never; 1% y- -

L. , g.
- ;o. A . :

. M .S]. -'
.

,

| U
' p>,. ' ,,"

; the only factor-or even the dominant IEu =-
i

Qg ,
- .;

' p' ,4

g7 ,
y ye

- } g 1. ~ one-constraining the development of<

.: commercial nuclear power.
ibq. ,.[ | . ,J [ . Q' f The level of scientific ability appliedksi T. g,(g it

. ( to. the development of commercial- 1"5 .; %Q3 p V # '
", 'e-

y - egU% 1s , '; e., power-reactor technology ale ulti-- f. . <

p w - ...y: .

T vs.s..Y*2,W dk i f. . r c . f(|
;:

h ,. ..W .. N mately affected nuclear-plant safety.

,;i .g.7. . p." 'L"##] 9V M. ,[,G , -7
. During the last twenty-five years,+

.
~, . w. ~ .

.

-t thirty to fifty per cent of the country's

O N. 7 ,
- .v- -

. . . y. . , . ; V; scientists and encineers have been em-A m . ,
'

@%#h j ployed, directly or indirectly, in defense; , .

; . < , [k- and zerospace programs. These estab-(. ; .Jhf
'
'j h ,,f. 3 g . t .

- . : - -

..
T T .. - .A ; , - - ,

.f' lished programs, vastly larger em-.

.

. '' - U ployers than the nascent nuclear-power. M '. .. N ,.

,. #, .r; industry, absorbed a maior portion ofi'g. . , ~ . '

c
.

.
.

.

v %.c%Q .

!In N'h, Nh. in.-- ;

the best techniccl talent. The work inb ,
J;

.

. these areas and also in basic scientific.
.-

- ..s.-
- -

. h ble.ss gs. y*a research was often more exciting tech-1' $painiOr oyer:800.. years,
', , g g g g g g ''' -

- - - '

~ '~

nically than the relatively mundanegre ,

g- p engineering needed for nuclear-plant.qg
. -.. . . - .. . ., . <; design and construction. There was a.. , ,

the jop d...thec RioMs.1
. A[. '

time, of course, early in the nuclear.

,
'gyggable at SeIRSIble:PriceSj' #) ~ "

~'~

Program, when scientists of the calibre
. ;. s.g . .. . of Enrico Ferna, were making the- .ps . :- ~ , . yr n 3.s ." y ;> 7 ' . O A w g a

war ad- -.- ei mm. Whu bduen.m one i Me laid gm. As . New Vuk. NY leStl S. breathtaking discoveries that enabled
4a q 7 g.s . . ; -yy . ; W e pg.p f , ; ' .9..< ;% I. . nuclear energy to become a usable

w .
_

1-
. . . --p-w . -w~.i.'ye."w- m-w e.a-w-_ - ' - - - - - ' - - - - - - -- - - - " - - '
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power source for mankind. The detail |' *

| work needed for the commercialization
of the technology, however,such as the
design of the plumbing system neces-

i sary to cool a large reactor, was regard-
ed as something of a technological'

backwater. Scientists of the first rank
d little enthusiasm for such chores,
d they left the program. Most of the

technical work was parcelled out to
highly compartmentalized engineering

I staffs of companies that serviced the fI
commercial power industry. Each of s

the small pieces that make up a nuclear gw]
power station was designed by a spe- C *.j"

cialized group, and there wash
_

p q a ?: mg
i 4any svstems engineering to insure that f. .

8
.. . . p .ec

f ,j $ * N'[:[wr: h*
i

'

|.'
| the pieces would ali ht toget her satts- .

f actorily in a working nuclear power
~

! 3 |' ~

plant. For example, there was so little f - |

) coordination between plant designers ' i

j and plant operators that the head nf the- |
|

j engineerine decartmen* of the Babcock
& Wilcox Nuclear Power Generation
Division, a twenty-year veteran of nu- i

cle:.r-plant-design work for the com- {'

I

pany, had to acknowledge after the
; Three Mile Island accident thatM In The Chopard Tradition

QUARTZnever be n in the conerni room of an
operating Babcock & Wilcox reactor.
Similarly,the A.E.C.,which nominally Chopard Watch Corp . 630 Rfth Avent,e. New York. N.Y.10020,

pervised the commercialization of
l uclear power, was no better provided

| than the industry itself with high-level
i technical talent. If anything, a regula- g

tor's standard technical assignments- f'

, ch as ,.~7_dia-rams-were You can rest i on ourlaurels:
.

4,e., -m,
desiens or wir ne ,

.
" '

eTen less attractive to skilled scientific QGKWMP F ~ " ' ~ ~ " l' ' ' ~ ' , ,,

pg$y$7.
c97Zi ; ,( F - - q| personnel than the primary engineering

py !$*: ''p' ;| . , ,t

*

work being carried out by the industry. ,
-

,. .y ^q"'
-ph"A job with the A.E.C. or the +

| N.R.C. is pretty much like early re- g,p.y M Q.,. j. }{ 'Q.

.y

F g 3.; A } f - Q 4.g g n c;q1 tirement," someone who has hem a .

N |j. g '' 2. ~'p j G. S, . . . gposition with both told me. "It's an,d

~ p ''; J g .'' 6 t,'' O, . ,,N.

casv. <emre ioh in a big bureaucracy, g. ; i,

pi" ' , , .gand that's what most of the people ; .g?g . # ~ .g ,;f3Ig
71[g[pM' Q[~ "-

who work there really want. I never 1 ,

.. ; . , f, p r Rany top-flight engineers at thesaw
N.R.C.-people with real credentials gfi,- g d ( -yf .("M. ;,[and experience. Of course, there are gg y ,;,,.

-{9!'.;a?J|; jsome good people on the staff who are g.g , ( f ' ' m %q |j capable of doing useful work. The gNm;yy,, 7t 3 , a

luctance to let them follow through on SN( -J~h O(d.h !
problem then becomes the agency's re- ?^

' s

@% ddW(N: .

safety problems-especially if some $ d'$f ]
'

plants mioht have to be shut doK" u m

%y$I'D
.

~ result." A 1978 survey of employees in 9 % 'M* W Lthe N.R.C. Office of Inspection and ''?
Enforcement-in which Creswell k M. ;

worked-reported that sixtv-cieht per %Q, Q.,,f;^d
cer.t of the N.R.C. safety inspectors be- %.M ? |"'

C that the N.R.C. management
-

~g a ..a m . m. m . m . FRED PERRY SPORTSWEAR,

The A.E.C. and the major compa- At fine stores everywhere or wnte Fred Perry. 48 West 38th St. New York. N Y 10018

'
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nies inv:lved in th2 nucin-power in- sr:ti:n cf Three Mile Isl .nd Unit 1. +

C dustry were 1:rge, missi:n-crirnted Thi A.E.C. and the N.R.C. r -
'"

m

T bureaucracies. Focussed on nuclear- ceived related warnings from a variety

C
-

Os power expansion, they had slight re- of informed sources: scientific organi- 1m
Country Curta ns are a tradition . . . years of gard for the accumulating operating zations, congressional committees and |

I@ $ "* M ( M $$*% experience of the country's commercial subcommittees that oversee the agency,3
Hat nuclear power plants-whose records the General Accounting Office, and

I

Ni tee nbur*l'or tecIttoEpyo disclosed how their nominal safety members of the commission's own tech-"

ster dend. Pretty and practical 90~ wide perob)ctives were repeatedly being under- nical staff. Few of the recommended re-

d kbnd550pMaM7gg a mjned by careless human actions per- forms have been carried otg. In 1975, an
-

_' _ _ g. mitted by a regulatory system that environmental group m Wrgm,ia asked
j **

% __ . _ _ _N | p relied on industry self-regulation. Nor the Justice Department to investigate4

{ ijq g8 was there enhanced sensitivity toward the handling of safety problems at |
,

I a1 these continuing safety problems when a nuclear plant in Virginia that had j/_ .

I

= '

j* Ej the N.R.C., in 1975, took been built on too of a not ntM J

{ p charge of safety regulation. earthquake fault. After look- |l
,

'i j Some people who worked in the ing into the case, the de- ;

h|(J g
.

\ h| ,{y,a
nuclear program were troubled partment's attorneys criticized
by the extent to which nuclear the conduct of the N.R.C.'

3, |] safety was being compromised in the officials who spproved the plant as
|'

'

.\ y~h
,

rush to expand the industry. Edes " bordering on criminal neglect," yet |
g

Pdigd a safety expert for the N.R.C., this observation prompted none of thedg y s
q ~' ni, 1) resigned in protest in February of required changes in the agency's safety

}0'

nuclear industry's pervasive noncom- Mile Island has apparently not been
i 1976, citing among other concerns the policy. Even the accident at Three'" **

:,

'

| y pliance with official safety require- enough to stimulate a major upgradingCITY CURTAIN .

[PL',dM,on., lI,f ments. At a press conference explain- of the N.R.C.'s regulatory program.,

Beaco, Hal. The | , ing his resignation, he described the "We continue to be troubled by the
U*I,N'yi,O" % '[ Indian Point nuclear power plant as lack of an underlying regulatory phi-

t

"an accident waiting to happen."(The losophy," the President's Nuclear Safe-'
by Schumachet, is q p
edged with an 1 h . plant was built on the Hudson Rivzr ty Oversight Committee wrote in a
9n%2gassa j g thirty-five miles north of New York recent report commenting on the' "

hr pr. 54 bns. 533 J City, and Pollard had been one of the N.R.C.'s " action plan," which de-

y7 p,jegp }Il '
[:-

| j officials supervising its safety equip- scribes its official response to the63

[ ment.) The safety deficiencies in that Three Mile Island accident. "For allbns. s43 pr; 102-
plant, Pollard believed, represented the its virtues, [the action plan] representsor 108 bng. 551 pr. .-

nil $ Natch'ng bedspread. clear warning signs that almost invari- a somewhat more intensive form of
Please speedy color. ably precede major accidents in com- 'busindss as usual,'" the committee

plex systems. Safety experts generally concluded. Much of the plan, in fact,
I ,N g%4I

.

M agree that " routine" safety problems, consists of a catalorue of technical is-_ g
I I

t

sues "to be studied further." and itFANFARE J even if the immediate consequences are.

STENCIL TAB i relatively minor, can indicate points of contains few signi6 cant corrective ac-
g *, E vulnerability that make the system sus- tjo,nts to be taken to improve the safety*

p n
I ceptible to more far-reaching disrup- of the nuclear plants now operating.ancient crah.

Blue orgd tions. In a carefully managed nuclear- The N.R.C.'s JI5dence about order-

I*$'nen[. Power program, these weak spots ing more sweeping changes may re-.

bnd stenciled on would be monitored and corrected st.lt, in part, from the embarrassment

|
before they became so widespread as to it suffered,immediately after the acci-

,

84~ wide per pa.r. i jeopardize over-all safety. If not-if dent, when it tried to issue new in-
25* or 30",bng. 4 c they were accepted as routine nuisances structions to the operators of Babcockl

bng pr$45T and allowed to recur-the cumulative & Wilcox plants on how they were to$3 P

or 54' bng. $44 pr; 63* or 72* bng. 550 pr; effect of seemingly minor uncorrected respond in the future to accidents like
81* or 90" bng. $54 pr. Please s color. safety deficiencies could be the loss of *he one at Three Mile Island. (The

guidelines,
~~ ~ - -'R Y M' vital safety margins against cata- N.R.C. issued the new--~

COUNT strophic accidents. As more and more then modified them, and then revoked

| 'rse n,a t,on inngg%
plants go into operadon "with the cus- a major one-after realizing that it

| Y tomary level of uncorrected safety had told the operators to do precisely
Dept.NY4.E* xkbndge, Mass 01262 problems and sloppy operation," Pol- what it had subsequently decided they

M M

sio .dd si so. awr sio .% 'Vad s2. sob 413 29s-long for the effects of this regula- however, the N.R.C.'s inaction is the
%,*,* %% lard warned, "it will not take very should not do.) In more general terms,La"(""y,;d3 ,

@tf$* *s'EoWNTALOG tory failure to be seen in the form of result of the fundamentalphilosophy of

y*Mw order wai'as 8 very unpleasant accidents." Pollard, industry self-regulation that still shapes""ck="i

who joined the staff of the Union of the agency's general outlook. The ba-**

Address Concerned Scientists after leaving sis of the action plan, as the General
City the N.R.C., is challenging Metropol- Accounting Office noted last year, is
State Zip itan Edison's plans for resuming op- a " major dependency on industry" to

(
..
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" develop and implement the corrective
I actions." And the G.A.O. auditors . .

' " ' - --
-concluded, "For the most part, the

< '*

[N.R.C.] has only scheduled minimal
time . . . to develop general criteria , 4A>- A m.

,

and to review the implementation
j efrorts of the industry."

. 7) Officials in charge of the nuclear
ogram, though they concede that the!

ections of Pollard and others are M ~

..

,

D'

| t frivolous, have found it difficult to ,
'

j acknowledge the implications of the Tj $ /v4 -"

various safety deficiencies, many of
'

t

' them attributable to human errors, ,e

! that beset the industry. Dr. Roger 9
.

.' ? .
_

Mattson, who was the director of the /
'

N.R.C.'s Division of Systems Safety { %
until his resignation, in July of 1980, [ ' .;,

N! fsaid in an interview a few weeks after i

i
't

' :.3the accident that he and others in the
-f'commission had missed what he called .

- -

I " obvious precursors" to the accident ! J .j
; that crippled the plant at Three Mile y _

r<
f n''-! Island. Speaking of the known prob-

(f. [ J ' ' ~lems with Babcock & Wilcox plants,
Mattson. said, "Why didn't the

_

' -

N.R.C. pick up on these problems? I 4 =-

' d k '
.a'-

don't know. I guess we have a poor,

| system for following the licensee event '4 3,

! reports"-the routine reports from N p
k /each nuclear plant describing the .

; equipment malfunctions, operator er-
s, and other safety problems that'

,

; ve occurred. "The Pollards of the * .

aff for years said, 'Let us review
i I.C.S.' "-the intecrated-control sn-
' tem used by Babcock & Wilcox 12 52.-

ordinate the reactor, the feedwater ab.
^system, and the turbine-cenerators- .

"and the Mattsons of the staff said, # ''

'No, this is a non-safety system. That
is ratcheting-an unnecessary addition O

! to the regulatory review process.'
'

Somewhere, somebody should have
seen the problems that were develop- -

ing, but I guess we were busy solving [ ';

other unresolved problems." Mattson p. '
.. -

; acknowledged that the disabline of f -

safety ecuirment as a result of testine
,

) . and maintenance errors-the apparent ,
#*.

j reason for the failure of the emergency 1'

'

i feedwater system at Three Mile Island
F-

; -was among the best-known safety JA
problems in the industry. He said that Ctg
the reason the commission had not
done anything to correct this situation

'

Oy a conv'iction that the machines were
as that he and c,thers had been " lulled

j

inherently safe that even withso

human failures everything would be,

O.K.," adding, "This is not an ac-'

ceptable answer, but it is the answer."
It is evident from the public contro-

.j versy surrounding nuclear power in
J recent years that many thoughtful peo-

ple have not been lulled by any such wrae oept v-as for cera,ene aa, nasa crocnee, m
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problems, the increasing number of ,,3..
,

,

Babcock & Wilcox reactors, and the
lack of competent federal supervision

I
i

.

of the nuclear-power industry, this
particular accident was inevitable. The h , f,QQonly question, now answered, was
when it would occur, and the remam-
ing issue-still far from settled-is

ther emethine like it will ever What price' quality?
mrnoen arain. Opinion on this matter
's divided. The industry is confident Is any suit worth $500? Ask the man who owns ai
that the problems have been corrected; Hickey-Freeman. He will be more than happy to expound
other observers are less sanguine. on the genuine pleasure that comes from wearing one of

Recently, some of the members of the finest suits in the world.
the N.R.C. a Special Inquiry Group,
which studied the Three Mile Island He will tell you that exquisite hand-tailoring and an

accident on behalf of th'e commission, infinite attention to detail are at the heart of every

got together for an informalluncheon Hickey-Freeman suit. That his sleeves fit freely

in Washington. The discussion was without binding. .his lapels roll nearly against .
"very gloomy," according to Mitchell his chest. .and his pockets lie flat and trim
Rogovin. In his judgment, the N.R.C. precisely because he has paid a premium price
has done 'v,rtually nothmg ' ta carry for a premium garment. And he will concludei

out the recommendations that he and h b dd bit mb ww is a
his colleagues made, more than a year Hickey-Freeman suit worth its pnce?

.

ago, for improving the regulation of Ask any man who owns one.the American nuclear-power ir.dustry.
Rogovin said he was " awful!y sad" From the Adesso Collection.
that instead of adopting a better
regulatory program the N.R.C. re-
mained preoccupied with the creation cim wanum.a co.iac. iiss ci a a .w. wee n i*n

s fa ' x e i ing
ngs that made us uncomfortable."

hanges in the licensing process

E [o" "# % t' $"M*"o""s**
Gemini: TWO splendid ideas

hi
opportunities for the public to question elegantly designed int 0 One.

"' ey cermany's most exclusive manuf acturer of travel goods.
e said Ih eri a publ itsel

has "an extraordinarily short attention
span," and so pressure on the N.R.C.
to improve plant safety has greatlyt

I dirr.inished in the two years following
the accident at Three Mile Island, he .

observed the other day, adding, "Peo-
ple worried about the Americans held
captive in Iran, but they have over-
looked the fact that they, too, are hos-
tages, to the nuclear plants operating
around the country. No one would

. .

wnenever aircraft regulations permit only
gnn w,,-p - .,,- wm he snother one piece of hand iuggage on board. cemini

accMem b'e merely a matter c' is the perfect answer.
cem a a sabeamo case e an'

when." -DANiti ForTu Integrated attache case 1wo pieces of.-
( Thrs is tac second part of a . essential luggage ali in one. completely

eQutpped and handsomely crafted by Karl
two-part article.) seeger, cermany's leading leatner goodsO manufacturer.

1Wo pieces of fuggage in one; boarding and*

attache case.
After fifteen years of glamourizing in selected luggage shops and

many of the world's most admired and men s storet Fuli color catalogue
sent on request t$ 1.s0)

prestigious women. Jeffrey has assimilated
his technique and expertise into the crea- OriginalSeegertion of his own cosmetic line, to be ex-

FOUNDED 184 ,

plored within his stunnirg, new Studio at
~

stephen i sanders. inc.01007 Market street1526 Walnut Street.
P.O. Box 1144sn uts.

-Pla> bill. san Francisco 94101.Califbrnia
"'*;3''" **D" "**'58"5""

No asides, please.
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/~l 1 JUDGE GLEASON: Susan Gennari, please?
V

2 LIMITED APPEARANCE STATEMENT OF SUS AN GENNARI

3 MS. GENNARIs My name is Susan Gennari. I live in

4 Webster Groves.

5 Members of the Commission, I have not come here to

6 speak today.

7 MS. DREY: I can't hear here.

8 MS. GENNARI I have not come here to speak today,

9 not because I have unearthed some salient piece of evidence

10 not previously considered nor have I come because I owe a

11 debt of- gratitude to the few people who have had the

12 foresight and the endurance to challenge the licensing of

13 the Callaway nuclear plant long before I even realized tha t

( 14 they were acting to ensure my welfare.

15 I am here because I want you to know that even

16 thought this room is not overflowing or the list of speakers

17 a we somely long, the few people who have spoken with you and

18 challenged the licensing of nuclear plants are not lone

19 voices crying out in some technological wilderness.

20 I know this because although those people have my

21 admira tion, my respect, and my gratitude, I have much more

22 in common with those people who are not here today. You

23 see , I too believed that the apparent complexity of the

(
'

24 field of nuclear energy demanded that I had over such

25 decisions as the licensing of a nuclear power plant to some

O

ALDERSON REPoRTIF.G COMPANY,INC,

400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345
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(]) 1 august body hidden away in a local hotel.

2 I too was ready to give it over to the experts.

. [\ 3 Like the absent others I almost was not here, not because I
%-]'

) 4 was unaf raid of the consequences of licensing the Callaway

5 plan t, but because I was af raid of the complexity of the

6 process by which that fear had to be expressed and I nearly

71et my lack of knowledge make me distrust my own fear, my

8 basic human instinct of self-preservation.

9 I am here today because I want you to knCw that in

10 the unthreatening circle of family and friends there are

11 many of us who are coming to realize slowly that the fact

12 tha t there may be no simple answers has too long prevented

13 us from asking some basic questions.

O
14 Why should we be so assured of our safety when the

15 utility specifications are said to meet the NEC standards,

16 when we read in our evening paper that the General Public

17 Utilities Corporation, owners of Three Mile Island, are

18 suing the NRC for negligence and omission?

19 Why should we believe that the dosage of radiation

20 released from the Callaway plant is harmless when that

21 permissible dosage has changed ten times in the last fifty

22 years. We ask ourselves do we wade through three weeks of

23 testimony matching specification for specification to

I

() 24 convince ourselves tha t Callaway is completel ucturally

25 sound and that quality control standards are adscoa tely met?

(~)>

_
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(]) 1 Or do we listen, perhaps, with more interest to

2 the words of Nunzio Palladino, the director of the NRC, when

'T 3 he himself states his reservations about the quality control

4 standards in nuclear plants throughout this country?

5 And we have begun to ask ourselves if we should

6 continue to believe that we must license a plant because

7 g re a t risks must always be weighed against the overwhelming

8 need when that projected need no longer exists. And the

9 list of questions goes on and on.

10 And then we must ask ourselves, as I am sure

11 perhaps you do, how you, this obscure commission of men,

12 came to hold such direct power over the lives of people

13 today and those of generations to come.

14 Gentlemen, the hundreds, maybe the thousands, that

15 are not here today are not here because they are telling you

10 to say yes to Calla day. They are not here because they feel

17 tha t they bought the modern myth that they do not have

18 enough answers to say no. And it is here that I part

19 company with my contemporaries, for I believe that I am here

20 because I believe that we have enough questions that we

21 cannot say yes.

22 JUDGE GLEASON: Thank you, Es. Gennari.

23 Off th e record a minute.

( 24 (A discussion wa s held off the record. )

25 JUDGE GLEASGN: Bobbie Silverblatt, please?

()'
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; () 1 LIEITED APPEARANCE STATEMENT OF POBBIE SILVFRPLATT

2 JUDGE GLEASON: Go ahead, please.

'

3 MS. SILVERBLATT My name is Bobbie Silverblatt-

4 and I live in Clayton. Having spent a fair number of days

5 at this hearing I would like to share with you just one of

6the impressions I have received.

7 I found out that when the quality of the work on

8 the Callaway plant didn't measure up to the specifications ,

9 the specifications were changed to fit the work. I can 't

10 help but wonder, is this any way to build a nuclear plant?

11 I observed many men connected with Union Electric

12 and the various contractors and subcontractors, as well as

13 the Nuclear Regulatory Commission members, exchange

O 14 patronizing looks and snickers as the Intervenors broucht

15 out case after case of substandard work.

16 Gentlemen, even the Chairman of the Nuclesc

17 Begulatory Commission has told executives of the na tion 's

18 utilities and builders of nuclear over plants that he finds

19 the failure of their quality assurance programs

20 "in excusable. "'

21 "During my first five months as NFC Chairman,"

22 said Nunzio J. Palladino, "a number of deficier.cies at some

23 plants have come to my attention which shows s t urprising

24 lack of prof essionalism in the construction and preparation

25 f or operation of n uclear f acilities. The resconsibility f or

,
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() 1 such deficiencies rests squarely on the shoulderc of

2 manacement."

'''t 3 We're not talkinc about the construction of office
(O

4 buildings or even coal-fired power plants. We are talking

5 about a plan t tha t is run on and creates deadly

6 radioactivity and we're dead serious about the safety.

7 I ask that you withhold an operatino license on

8 the basis of the inf ormation presented by the Intervenvrs.

9 Thank you.

10 JUDGE GLEASON4 Thank you.

11 Dorothy Denton?

12 LIMITED APPEARANCE STATEMENT OF DOROTHY DENTON

13 MS. DENTON: Ey name is Dorothy Denton. I am from

O 14 t he city of St. Louis.

'

15 I come here concerned about various aspects of the

'

16 Callaway plant, primarily, I auess, the radia tion to the

! 17 peo ple , the health aspects of the radiation that is comino

18 out of this plant to not only the people who live here now

19 but to future generations.

20 We are told that the emissions that will come frem

21 this plant are in dosages that are safe for everyone. In my

22 own mind I cannot rationalize how you can say that you can

23 give the same amount of dosage to a pregnan t woman, a

24 foe tus, a small child, a sickly elderly person, the same as

25 you can cive to a very healthy adult.

1
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(]) 1 I think children are much more susceptible to all

2 types of illnesses and any amount of radiation over and

3 above normal background is bound to have some type of health

4 defect f or them. I have grandchildren that are going to be

5 growing up here and, I hope, great-grandchildren. I would

6 hate to think that their lives will be shortened, they will

7 have mutated children, or any of the other had health

8 effects that are known to come from radiation because of

9 this plant.

10 ! am also concerned about the waste that this

11 plant is going to make. For over 25 years we have had

12 nuclear waste in our midst and cannot find any safe way of

13 containing it. How can we possibly think of creating more

O 14 when there is nothing to store it in, no place to put it?

15 What is going to happen to future men? What are we going to

16 do with mankind with all of this vaste that is emanating

17 radiation and killing off generations of people?

18 It is like mass genocide. I. find fault with the

19 saf ety and building of this plant. They are using a

20 Westinghouse reactor which, from reading th ro ugh articles

i 21 and macazines and pa pe rs, I find to be one of the coactors

22 that have the tiggest problems in corrosion of piping and

Z3 other defects and most plants that have problems have

( 24 Westinghouse reactors.

25 I do not see why Union Electric went ahead wi th
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(]) 1 this or the NRC condoned it, knowing tha t there are such

2 problems. If they cannot build something with the safety of

( 3 the people in mind, then why build it at.all? Has the greed

4 for money and power become so great that we are throwing

5 awa y human lives in order to obtain it worthwhile?

6 I am also concerned with the fact that there is no

7 emergency evacuation plan for the people of the area. There

8 are schools for deaf children down in Callaway County.

9 There are numerous hospitals. What will happen to these

10 people in case of an emerr ency accident?

11 I think all of these factors should be taken into

12 consideration in your decision and I urge you in the name cf

13 all Missourians to say no to the licensing of the plant.

14 JUDGE GLEASON. Thank you.

15 Arnold Gringewatt?

16 LIMITED APPEARANCE OF ARNOLD GRINGEWATT

17 MR. GRINGEWATT: I am Arnold Gringewatt, a

18 recident of St. Louis, a retired clergyman, and having spent

19 most of my years in the administration of different welfare

20 agencies in Omaha , in New York City, and in St. Lcuis,

21 proceded by two years of public welfare experience in the

22 great depression of the '30s in Minnesota.

23 For a number of years locally I have served as a

( 24 member of the St. Louis chapter of Bread for the World, a

25 citizens organization to combat the systemic causes of
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() 1 hunger. My concerns with the nuclear power plants generally

2 and with the Callavay plant in particular is colored by my

3 experience with poverty and its devastation of millions of

4 our people and people around the world.

5 I see th e de velopmen t of nuclear power as a major

6 part of the military-industrial complex against which

7 President Eisenhower warned so incitef ully, saying words tc

8 this ef f ect , that avery bomb that is made, every ship that

9 is launched , and so forth , is deprivation of the poor. Like

10 we cannot afford both butter and guns, we also cannot afford

11 nuclear power and butter.

12 Muclear power and nuclear weaponry are in intima te

13 association politically , economically a nd militarily. Both,s,

I !
'' 14 need to be seriously questioned and alternatives to tham

15 seriously thought, lest, one, poverty and starvation

16 increa ses as the gap between the rich and the poor widens;

17 second , lest we are not only irradiated o ra dually but

18 perhaps totally obliterated in a nuclear holocaust.

19 Thank you.

20 JUDGE GLEASON: Thank you, Mr. Gringevatt.

21 Vivian 3radford, please.

22 LIMITED APPE ARANCE ST ATEMENT OF VIVI AN BR ADFORD

23 MS. BPADFORDs I am Vivian Bra dfo rd , from St.

,
! i 24 Louis Coun ty .
RJ

25 You centlemen are representing th e Nuclear

,

%_,'
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( 1 Regulatory Commission and you have a creat responsibility.

2I perhaps, some people would say, should be at home raking

3 the leaves from eight trees or cleanino my house, but I

4 chose to come down here because I feel that I too have a

5 responsibility and I 'm simply just going to try to tell you

6 how I feel about this nuclear plant in Callaway County.

7 Now I don 't know who decided that Union Electric

8 was going to build this plant, but I think it would be very

9 interesting to know who decided and what the motivation

10 w as . Personally, I don 't feel that we need any nuclear

11 plants in this country or any country in the world. I think

12 there's enough other types of energy that could have been

13 developed and perhaps much less expensively.
I s
''' 14 I was at the beginnings of the hearings at the

15 motor inn, and there was a lady there with her dauchter.

16 She expressed to me her concern, not so much for herself

17 perha ps, becauce she felt that her years were more limited

18 any way, although she was just approaching middle age. Aut

19 she had her daughter with her a nd she had great concern for

20 w ha t might happen to her a nd subsequent generations.

21 I left the Riverfront Inn after the first session

22 a bit ti red . I have always -- evasion, I would call it, and

23 I stopped at the courthouse. They had or did have -- I
,-

! 24 d on ' t know whether it's still there or not, but if it is Iv:
25 hope all of you have seen it or will ree it -- there is or

p

&
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() 1 was a display of the cartoons drawn by Mr. Englehart of the

2 Post-Disp $tch concerning all types of dangers to our world.

3 I found it very interesting and then a few days*

4 later, in the Tuesday, December 1, issue of the

5 Post-Dispatch , he has one that sort of sums up the whole

6 thing. Here is the world in a basket and it's titled

7 "nasket Case." Among the things that are afflicting our

8 world he lists the nuclear arms race, nuclear waste, the

9 acid rain, a number of other things.

10 I totally agree with Mr. Englehart and I don't

11 think a cartoonist, perhaps, are experts, but there are

12 things to be learned even from " Annie". Recently, in the

13 " Annie" cartoon, in nature there are neither rewards nor,-

I 'I''' 14 punishments. There are consequences.

15 '?he man that was quoted is Robert G. Ingersoll.

16 In this crrtoon, which is a rather peculiar little cartoon

17 these days but nevertheless perhaps the cartoonist had

18 something in mind, Mr. M says, " Annie, it requires no

19 special insight to see the future of this planet, but most

20 people ignore the facts or hope that they are wrong."

21 Still, e very tomorrow is a result of what we do today, so

22 there is still hope.

23 So, gentlemen, when you make your decision I hope
g

( ,) 24 you do take evarything into consideration. I am heartened

25 b y the decision tha t Union Electric was not going to build

A
Y
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() 1 the second plant. I am also heartened by the seeming

2 awareness of the people of the world of the dangers of

3 nuclear power.

4 We hear more and more incidents of the

5 demonstrations in various countries and the opposition to

6 various nuclear things. I almost applauded when Begin did

7 his little job in Iraq. I thought, well, there's one of

8 them gone which w6n 't cause us any trouble.

9 (Laughter.)

10 His motivation was very good, I think. He tried

11 to do it when th ere were no people present and I think the re

12 were a f ew who were th e re . They weren't su pposed to be

13 there and they were, so he had a f ew deaths, but he took

O 14 great pains to see that n 3b od y was hurt and he took great

15 care to destroy it before it was filled with radioactivity.

16 I am constantly aware of the statemen t of Dr. Carl

17 Z . Morgan, who perhaps had more to do with th e becinnings of

18 things nuclear than he would like at this time, but he says

19 tha t there is no safe level of radioactivity and how it

20 affects each of us is purely a game of chance. And we must

21 remember that because it is going on for generations once we

221oose more of it into the world.

23 I would have been much more pleased with Union

( 24 Electric -- they didn't ask me about this plant -- I would

25 have been much more pleased if the y had used all that money

r-
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(]) 1 to develop solar cells, to improve their use of coal, to

2 make it less a danger to the environment. Our neighbors to

3 the north of us wouldn 't be complaining so cuch about acid

4 rain if they'd done that with some of that mcney.

5 I am not a stockholder in Union Flectric, but if I

6 were , I think I'd question the use of all this money to

7 build that monstrosity and they are throwing more and more

8 money af ter it. If something's bad, stop it, fer heaven's

9 sakes. Why go on with something that you've already thrown

10 too much money in and, you know, is a bad job? That's the

11 vay I would look at it if I was a stockholder.

12 You could have used your money, or Union Electric

13 could, to develop that plan they had for developing vaste in~/s)
'' 14 ene rgy. That would have benefitted the whole ccmmunity. It

15 would have solved the problem that we have of what to do

16 with vaste. Of course, it wouldn't have produced eno ugl.

17 energy to make a great con t rib u tion , perhaps, but it would

18 have helped in two ways.

19 Then this constant story that we just aren't goina

20 to have enough energy unless we ha ve nuclea r power, I can't

21 believe it. 'd e have wind power. We have sclar power. The

22 source o f all enercy is the sun, or at least th a t 's wha t

23 the y ' ve alwa ys taucht me. And I think that there is much
,,

! )'' 24 that can be done.
%

25 Methane gas has possibilities, developed from

p
V
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l

() 1 waste. My son is working in Ecuador with the Peace Corps

2 trying to work out a bio-ga s idea down there. I don ' t know

3 why we couldn't have been doing some of that here.

4 JUDGE GLEASON: Ms. Bradford, you will have to

5 summarize your remarks now.

6 MS. BRADFORD: I just think the noclear power

7 plant at Callaway is not necessary and since there is

B e vidence tha t it was not built pro pe rly I do think that you

9 should not give them a license.

10 JUDGE GLEASON: Thank you.

11 Jeacie Fogler, please.

12 LIMITED APPEARANCE STATEMENT OF JEAN FCGLEP

13 MS. FOGLER : My name is Jean Fogler. I live in St.7s

( ')'~ 14 Louis and I simply wan t to go on record as statinc my

15 opposition to the operating license of the Callaway County

16 nuclear plan t.

17 We, the people of Missouri, and of this country

18 have been told by 'Jnion Electric and by other utility

19 companies that we need nuclear power, that we're better off

20 having it because any allegedly small risks will greatly

21 outweigh any benefits that we will receive.

22 I, for one, find it extremely unfair that this

23 benefit-risk syndrome should be imposed on us without o ta r
,~

| i 24 being asked and I, fc. one, do not intend to calmly sit back
j

25 a nd blindly accept this. Even if I did find it a cce ptable ,

.~.

w)
!

|
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() 1 it seems to me that the balance of benefits and risks is

2 very negatively tipped.

[} 3 In doing extensive reading of NRC documents,
V

4 correspondence between Union Electric and the Vuelear

SRegulatory Commission, and other similar documents, I have

6become acquainted with many construction defects in the

7 Callaway plant, things to do with cracks and pitted

8 concrete, f aulty em beds, welding problems, piping problems,

9 and many other things that could lead to potential safety

10 hazards.

11 I think these are areas for great concern. There

12 are also many other sorts of potential problems that I am

13 very concerned about -- things to do with radioactive waste,

O 14 radioactive water beino poured into our drinkino supply, and

15 many other things.

16 Not only are the risks great, but it seems to me
.

17 tha t the benefits are becoming smaller and smaller. We have

18 already seen that Union Electric has found fit to cancel the

19 Unit 2 plant because it has become economically unfeasible

20 and I am wondering when Union Electric is going to open

21 their eyes and see that Union 1 is unfeasible as well.

22 If they cannot see the light, I call upon the

23 Nuclear Regulatory Commission to do it for them.

() 24 Thank you.

25 JUDGE GLEASON4 Thank you.

O
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(~}
1 Richard Beatty, please.

2 LIMITED APPEARANCE STATEMENT OF RICHARD BFATTY

f'') 3 MR. BEATTY: My name is Richard Bea tty . My name
U

4 is Beatty -- Richard Beatty. I live in Crickwood, Missouri.

5 I would like to add my voice to those opposing the

6 licensing of Callaway. I micet say, too, that my ony

7 constituency is layman conceri for their lives and the lives

8 of generations to come.

9 At the very least, I believe you gentlemen should

10 not only postpone the licensing of Callaway but every other

11 plant that may be on-line until such time as safe and

12 adequate means are devised to store radioactive waste.

13 With your permission and patience, I would like to

14 go over briefly some old ground . You are doubtlessly aware

15 of our f requently criminally-negligent record of waste

16 disposal to date. After approximately thirty years of

17 nuclear power experience we still have no reallable

18 deposito ry.

19 But the former head of the House Committee on

20 Conserva tion and Energy and Na tural Resources, Lee Ryan,

21 could he have been right that we may have to face the

22 realiza tion that it just may not be possible to guarantee

23 the containmen t of radioactive waste over the ages until

24 they are harmless to mankind? When he's talking " ages", he

25 is talking hundreds of thousands of years.

h
(O
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([ 1 Nevertheless, we have some plants. One of them is

2 on a Rube Goldberg ord e r , shooting the stuff at the sun.

3 The other is sinking a ten-foot-wide shaft deep into th e

4 earth or into salt beds and these, assuming they proved more

5 feasible than past plans, won't be ready un til the 1990s.

6 In the meantime, we are generating waste from 71

7 plants a t the rate of 33 tons per year, most of it to be

8 stored at the plant sites until a permanent repository is

9 ready .

10 What we have done with this lethal garbage to date

111s sickening to contemplate -- ground storage sites that are

121eached into the earth, much of it into the underground

13 water supply, thousands of gallons actually from accidental
7-

( )
,

14 spills into the underground water supply, 89,000 barrals of' ' '

15 radioactive waste, come of it a t high level, dumped into our

16 coastal waters from 1947 to '70 and already contaminating

17 the food chain in some waters where the barrels have

18 ruptured or eroded .

19 Man must be the only animal that is capable of

20 wilf ully destroying his habitat. Nuclear power hasn't even

21 the excuse any more of expediency. The tragic irony of this

22 a ttempt at a nightmarish solution to the energy problem is

23 tha t nuclear power efforts, full of bright hopes in the

y-
'

) 24 becinning, have probably contributed more to the enercy
.-

25 problem than they have helped, wha t with huge cost overruns,

, . ,

s_s
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() 1 abandonment of plants, cleanup costs following fuel spills,

2 and increated energy prices to the consumer.

3 And all the while we leatn that there's enough

4 natural gas in this country to carry us well into the next

'5 century and probably beyond.

6 This statement represents the preponderance of

7 expert testimony this past summer before the House

8 Subcommittee on Fossil and Synthetic Fuels. The cost of

9 piping in the new fields and the cost of pumps, pumping

10 stations , would be as nothing compared to the cost of a

11 nuclear plant, not to mention the cost of plant accidents

12 a nd the continuous radioactive pollution of our overzapped

13 environmen t. There also would be no concern about possible
7-
t /
'"' 14 f aulty construction and the ever present danger of another

15 Three Mile Island disaster or worse.

16 I don't believe that I am being melodramatic to

17 say that the life of a planet may well hang on the courage

18 and will of this and other bodies th e world over. We must

19 a c t now, before it's too late, if it's not already too late.

20 We must step back from this nuclear abyss on the

21 solid ground of sa nity and survival.

22 Thank you.

23 JUDGE GLEASON: Thank you.

,,

! ; 24 Danial Brogan, please?
w/

25 LIMITED APPEARANCE STATEMENT CF DANIEL EECGAN

%)
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(]) 1 MR. BROGAN: My name is Daniel Brogan. I am a

2 resident of the city of St. Louis.

3 I share most of the concerns expressed by everyone

4 this morning. I have had a chance to look over the Nuclear

5 Regulatory Commission document, Environmental Impact

8 Statement for the Callaway 1 plant. Over and over again, in

7 this document, risks are cited.

8 Frequently they are dismissed in the Staff's words

9 as small or insignificant, but similar to doses of

10 radia tion, such risks are cumulative, whether you believe

11 them to be small or great. At some point the sheer numbers

12 of them should cause concern to anyone.

13 As fou know, public opinion is shifting to a

C-)3 14 position that the majority is opposed 'o further_

15 construction of nuclear power f acilities. With this in mind

16and the risks cited in the NRC documents as well as other

'Tstudies, these risks should no longer be considered

18 acceptable.

19 Whether you believe that the operation of or

20 accidents at the Callaway plant will present in one to ten

21 cancers, genetic effects, or leukemia, or whether you

22 believe, as many responsible scientists do, that such

23 operation will result in hundreds of health problems and

() 24 eventual deaths, with public opinion, the a pparently lack cf

25 n ee d for Callaway and alternative energy development, this

O
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fl 1 Commission need not and should not issue further licenses
x/

,,

2 f or such f acilities.

3 Thank you.

4 JUDGE GLEASON: Thank you, Mr. Brogan.

5 Byron Clemens?

6 LIMITED APPEARANCE STATEMENT OF FYRON CLEMENS

7 MR. CLEMENS My name is Byron Clemens. I am a

8 mzmber of the Cravdad Alliance, but I'm not here to

9 represent them today.

10 I have a briefcase full of documents. I have done

11 a lot of research on nuclear power and know too muc1 about

12 piping, honeycombing, weld defects, even what a weld

13 undercut is, but I came here to speak from the heart because,s

/ )

14 you were nice enough to give us that opportunity.'~

_

15 I am concerned about my family. The first nuclear

16 waste generated in the world from Stagg Field are at St.

17 Louis International Airport. The nuclear wastes frcm

18 Hiroshima and Nagasaki bomb productions are at St. Louis

19 International Airport, at Latty Avenue in Welden Springs and

20 Broadwa y and Dusterhan in St. io ni s. All these sites are in

21 t he process of being considered for decontamination.

22 My f a ther worked for 25 years next to one of these

23 sites and he has pa ncreatic cancer. There is no proof that

n '
I,v) 24 that 's where he got it f(sm, but it could be. That concerns

25 m e , that we haven't been able to clean up the vaste from the

s
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(]) 1 first sustained nuclear reaction in the world. They're

2 still there, and now we have a nuclear power plan t that

T 3 Union Electric admits it doesn 't really know what it's going

4 to do with the vaste. The NEC hasn't come up with a plan

5 yet that is feasible.

6 Two weeks ago I went to the town of Fulton and

7 there we polled the area. We went from door to door and

8 talked to people and found out how they felt about nuclear

9 pcaer. I have some of those documents in this briefcase. I

10 can say that overwhelmingly the people were not very pleased

11 with the plant. They had many questions about the safety

12 and the construction defects.

13 One of the people who was an employee for Daniel

14 Incorporated and was aware of many of the problens between

15 Bechtel and Daniel and they expressed to me their concerns.

16 They are in f avor of nuclear power, but are concerned about

17 that particular plant.

18 I have here a newspaper article about Union

19 Electric ha ving to pay a $2,000 fine for exposing some of

20 its workers at a coal-fired plant to radiation. The NRC

21 fined them for that. That doesn't impress me. It doesn't

22 make me feel very good about Union Electric's competency to

23 run a la rge nuclea r f acility.

() 24 I guess lastly I would like to speak in behali of.

25 Bill Smart and the other workers who have been brave enough

O
I
I
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(} 1 to take a chance and contact the Nuclear Regulatory

2 Commission and the people who haven't been. I've gotten

3more than one midnight phone call and more than once I've

4 talked to people in Fulton and Callaway Cou nty .

5 In fact, I have a hat from the Callaway nuclear

6 power plant that they gave me. They are proud of their

7 opposition but they're not brave enough to come forward and

8 talk about the ronstruction def ects. But those people are

9 there. Bill Smart is just the only one who has been willing

10 to and had the courage to follow through.

11 Thank you.

12 JUDGE GLEASON. Thank you, Mr. Clemens.

13 Mr. Bill Freese, please.
.

14 LIMITED APPEARANCE STATEMENT OF Bill FREESE'

15 MR. FREESE: My name is Bill Freese and I live at'

16 6805 Washington in University City. I work for the

17 Washington University Medical School as a technician in a

18 research lab .

19 I have a Bachelor of Arts degree in chemistry and

20 I use radioisotopes regularly in the course of my werk. I

21 am also a member of a group called Missouri Energy Action,

22 which responsibly opposes nuclear power while supporting

23 conserva tion and alternative energy sources.

Ih 24 Although I am not knowledgeable a bout the Callaway
(/

f 25 plant in particular, I feel there is enough evidence against

i ()
{
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({], 1the use of nuclear power to justify opposing it in general.

2 I am especially concerned about the dancers in reactor

3 emissions to man and to the environment at this plant.

4 In my work I deal with very low level

5 radioisotopes, which emit radia tion in a micro-curie or

6 rarely in the milli-curie range. This is one-one millionth,

7 or at the most one-one thousandth cf a curie. Peactor cores

8 emit radiation in amounts that are hundreds of thousands of

9 times greater than the radioactivity of isotopes osed in

10 resea rch , yet the NRC has established strict cuidelines for

11 the use of radioisotopes.

12 We must work in defined areas, clearly ma rk all

13 vessels with even a trace of radioactivity, dispose ofg~
/)
\ /
'~' 14 liquid and solid hot vaste in special containers, constantly

15 monitor our bench top and work area f or radia tion , and

16 account for every single microcurie of isotope that we use.

17 All o f this is considered necessary, despite the fact that

18 those using radioisotopes in research are allowed a much

19 higher radiation dose than the general public.

20 Why all of these precautions? We ha ve of ten hea rd

21 rad ioactive pollution compared to the pollu tion f rom ot her

22 coal or fossil fuel plants. What these comparisons ignore

231s the q ualita tive difference between radicactive emissions

) 24and all other kinds of emissions.

25 First of all, many of the radioisotopes produced

(~'i
\_/
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( ) 1 as vaste in reactors are long-lived, posing a peculiar

2 threat to this planet and man f or thousands of years to

3 com e. We can only hope that future generations vill find a

4 vay to deal wi th the waste already produced in a safe

5 manner, something we have heretofore been unable to do.

6 The threat of radioactivity is its incredible

7 potency to create mutancy in our genes. This is the most

8 serious threat posed to man by radioactive emissions.

9 Genetic material is very precisely encoded and by its very

10 nature must resist charge, which it does ex tremely well,

11 except for rare events called mutations, in which light

12 alterations are made in the base sequence of DNA.

13 Although caemicals can produce the difference in,

3-

! '
'' 14 D N A , the splitting of the a tom is far more potent than any

15 o f them and imposes a qualitatively different threat to
s

16 h uman lif e than other forms of pollution.

17 Scientis*s have as yet been unable to determine

18 the threshold doce, that is, the greatest amount of .

19 radioactivity the body can safely handle. Most now believe

20 there is no such dose, that any radiation may produce small

21 deleterious effects in a cumulative fashion.

22 Given these dangers and others which I have no

23 time to enumerate, one would question the ability of any

[\ 24 group of an men to handle the enormous amounts of
w/

25 radioactivity present in reacters. If we are coina to have

,m

v
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1 nuclear power at all, we would at least expect them to be
v

2 incredibly competent, responsible men.

3 But what is the actual situation in nuclear power

4 in the United States today? The nuclear industry has

5 repeatedly built nuclear reactors in earthquake-prone areas,

6 relying on such devices as earthquake support systems, as in

7 the Diablo Canyon plant, to protect us from earthquakes

8 which , I f ear, don 't believe in such systems.

9 The nuclear industry and government has stored

10 radioactive waste in the most unlikely areas. For example,

11 1n St. Louis County the radioactive vaste site at the

12 airport contains waste which has the potential to

_
13 con taminate Coldwa ter Creek , the county's source for

/ 1

\/ 14 drinking water.

15 The Three Mile Island plant, two years af ter that

16 major accident , the utility concerned has yet to clean up

17 the millions of gallons of radioactive water surrounding the

18 core because it doesn't have enough money to do it. And, in

19 f ac t , it doern't even know how to do it. So the proposed

20 solution is to charge consumers and other utilities and

21 government for its own irresponsibility.

22 Finally, the head of the NRC, Nunzio Palladino,

23 h a s recently criticized the nation's utilities and builders

(' ) 24 o f nuclear power plants for the failure of the quality
a

25 assurt nre programs, which he calls inexcusable. Such a

g
U
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(]) 1 blanket condemnation from the Director of the very agency

2 whose responsibility it is, in part, to encourage nuclear

[T 3 power, is very frightening. And now I hear reports of

4 construction defects in the concrete work at Callaway.

5 Given all that has been said , can you afford to

: 6 trust the nuclear industry with this enormous threat to

7 human life and their planet? I think not, and so strongly

8 oppose the operation of the Callaway nuclear power plant.

9 Thank you.

10 JUDGE GLEASON4 Thank you, Mr. Freese.

11 Ms. Rose Levering, please..

12 LIMITED APPEARANCE STATEMENT OF ROSE LEVERING

13 MS. LEVEHINGs My name is Rose Levering. I live

O 14 in St. Louis. I am a law student. I am a member of one of

15 the intervening groups, but I'm here to make --

16 MS. DREYs I can't hear.

il MS. LEVERING: But I'm here to make a personal

18 ple a . I am somewhat at a loss, coming before the NRC and

19 making such a plea. I have always felt that the NFC was an

20 agency that was concerned with fostering the development of

21 nuclear power.

22 I as trying very hard to believe that there are

231ndeed responsible people on the Board and that you are

() 24 concerned with the safety of the plant and not letting a

25 pla nt with defects ao on line.

()
|

l

|

I
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([ })
1 I guess it's probably been since Three Mile Island

2 that the general public and St. Louis and Missouri have

3 become aware of the dangers of nuclear power. They are aware

4 of deaths that are occurring to native Americans from

5 uranium mining, uranium that is being milled right now for

6 the Union Electric plant, for a plant that we don't really

7 need.

8 I think people are aware that Union Electric's

9 projected use estimates were crossly overrated several years

10 aco when this plant was in the planning stage. People are

11 awa re of the problem of waste in this country, especially in

12 S t . Louis, as you've just heard, and Union Electric has no

7- 13 ple.ns for decommissioning.
I r'' ' ' ' 14 And I think people are increasingly a wa re tha t

15 there are plants in the country richt now that are facing'

16 problems with decommissioning and they are still net sure

17 w ha t to do.

18 I think we have all heard about accidents. It

19 seems like every week in the newspaper you can read about

20 accid ents, unplanned occurrences in the nuclear pcwer

21 plan ts. People are aware that on the one hand EPA standards

22 tell us that the lowest permissible dose of radiation is one

23 thing and the radia tion tha t's released from nuclear power

,a
(j 24 plante is higher than that.

25 People have had an opportunity here in St. Louis

,.,

\,
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I to hear Dr. John Kaufman speak about radiation dangers and( ')<>
2 how we're finding increasingly that there are dancers from

3 low level radiation, levels tha t would be produced routinely

4 in a nuclear power plant, not just the high levele that

5might occur in the case of an accident.

6 I have heard Dr. Mishikakis speak, a nuclear

7 physicist, and I've heard hin describe details of nuclear

8 accidents. I have seen slides of the one that happened at '

9 the Idaho Falls reactor where three workers were killed and

10 one person was pinned to the top of the reactor dome with a

11 fuel rod and I still hear people in the nuclear industry

12 telling us that there are no deaths attributable to nuclear

13 power.
'

1
* /
k/ 14 I ha ve spoken to lawyers, Danny Sheen and oth ers ,

15 who have worked on the Karen Silkwcod case, and I know what
\

16 self-serving actions industries are capable of. I know that

17 Union Electric is a company that spent ten years and

18 millions of dollars in litigating to postpone putting

19 scrubbers on the coal-fired plants, and I have no reason to

20 think that they would be overly concerned with our safety in

21 regards to a nuclear power plan t.

22 And we are expected to beliove th at they are going

23 t o monitor their own radiation releaces and be honert with

f) 24 u s . Increarincly in the past year people in Missouri have
<J .

25 become aware of the problems of defects in this particular

d
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,

( ) 1 plant. I have sat in on a couple of hea rings and I have
- ,

2 spoken to people f rom UE and I know that people here, people

3 in this room, have been characterized as radicals and bored

4 housewives and I've heard people from UE characterize the

5 points that the intervenors have brought up as trivial.

6 I don't think that honeycombing in the re ac to r

7 base ma t and dome, cracks in the dome, faulty embeds, faulty

8 pioing -- I don't think that these are truly insignificant

9 pro blems . I think that there are a lot of lay people here

N 10 wh o have been trying in a year or so to prepare themselves

,

11 to try to become experts, to take on experts, to come befores

N' '

s

.q _
12 you nd bring up these issues.

c'? 13 I think a lot more could have been brought up if
( |\ s,s

- 'd 14, w e had h ad the time and the money and the technical
.

\

' 15 9 xc er tise . As people who cppose nuclear power have been'

16 cha racterized in a certain way, I don't cha racterize people
,

17 who work for Union Electric or in the NRC as people with'

~ s

18 murder in their hearts and dolla r signs in their eyes.
s

19 And I would like to think that we could. meat on

hosomecommonaround here concerning the Union ElectricU s

\I ' {1' p la n t . I think that the issues that have been raised ini

x - 22 7hese, pa st hearings ha ve proved that if any plant does not
23 deserve to go on line today, the Union Electric should be

w
('s

. ( a| 't - 24 One .of then, at least I hope you're not awara of plants that
~ ,

25 have been allowed to go on-line with problems that are more'

,

'
.

%

< .
,

ALDERSoN REPORTING COMPANY, INC,
,

' ' 400 VIRGINIA AVE., S.W, WASHINGTON, D.C. 20024 (202) 554-2345
>s

,



2137

( ']) 1 serious than this.

2 I think people in Missouri have tried almost every

3 way that they could to stop this plant going on line. We

4 have tried every legal and non-violent way and I think that

5 you are one of our last resorts and I ask you please to help

6 us.

7 JUDGE GLEASON: Ihank you.

8 Steve Hirsh?

9 LIMITED APPEARANCE STATEMENT OF STEVEN HIRSH

10 MR. HIRSH: My name is Steven Hirsh. I am a

s 11 resident of the city of St. Louis. I'd like to thank the

12 Board f or this opportunity to address them.

;_ 13 I work both as a carpenter and as a
| )' ' ' 14 sch oolteache r. My involvement in both of those professians

15 bears directly on my opposition to the licensing of the
<

16 Callaway nuclear power plant.

17 As a carpenter and also as someone who has spent

18 more hours than I would like to think about going thrcugh

19 documents -- Union Electric documents, Daniel International

20 documents, Bechtel, NBC documents -- related to the

21 con struction of nuclea r power plants, I know that if I was

92 on a crew doina the kind of work that I read about in those

23 d ocument I would no longer be a professional carpanter. I

() 24 would n 't be able to find any work. The crew I was on would

25 not te able to get any work to build =nything.

. (');/
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(~) 1 I was absolutely astounded at the continual
v

2 systematic attempts to underplay what were very o bviotis

3 def ects. I'm real familiar with the welds in the embed

4 pla tes. The welds, the workmanship, was characterized

5 repeatedly a s being of poor quality and yet Bechtel would

6 come out and say well, that's okay. We don't need to worry

7 about it. It's not a concern.

8 We've got a situation where Bechtel, Daniel and UE

9 are all making excuses for each other. The NBC inspector

10 comes in and finds a problem. Daniel, in the

11 non-conformance report , I believe 831, the 610-page report

12 validating the embed problem, Bechtel spends the next three

13 yea rs trying to prove that Daniel was incompetent in th eir,s

|$''" 14 inspection.

15 Daniel comes back trying to say tha t -- I mean, it

16 just goes on and on. These companies have professional

17 people paid very high salaries to generate this enormous

18 volume of paper. Th e people wo rking against tne plant have

19 j ob s , ha ve families and have to take time from all of that

20 t o try and go through this paper and to try and

21 systematically come up with clear indications of

22 con tradictions, of mis-statements, of outricht lies, of

23 understatements of problems.

r-'''
24 We don't have the resources that Union Electric( ;

v.s

25 a nd Bechtel, the N RC, Daniel International have to pay

[)
u-
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() 1 people to do this. We do this while we're trying to conduct

2 the rest of our lives and I don't like to t hink of the days

3 tha t I came st raigh t from work to look over documents and

4 stayed until 3:00 or 4:00 the next morning to ao home and

5 take a shower and drink a cup of coffee and co back to work.

6 That's the kind of pressure the Joint Intervenors

7 have been operating under to try to present to the Board a

8 cohesive argument for why that plant should not oo on line.

9 I also men tioned I'm a schoolteacher. I work with

10 children on a daily basis. I am concerned for those

11 children. I'm concerned that they don't have any say in a

12 decision that is going to affect their lives. They are not

13 asking for this power plant.s

'" 14 Nobody has asked them if they want the power

15 pla nt . Nobody has asked them if they feel the risks

16 involved in the operation of this plant are reasonable, if

17 they feel that they are willing to take the risk of maybe

18 developing cancer later on in their life so that we can

19 generate power with this nuclear pcwer plant.

20 No one has asked them, not to men tion that no one

21 has asked the citizens of ". i s s o u r i , the "idvest, whether

22 they wa n t it. The decision was made by the Board of Union

23 Electric and was carried out by them with absolutely no

p) 24 inpu t from the people that were going to be affected by it.!

v

25 I can't say strongly encuch to you how opposed I

/ \
U
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( }) 1 an to the operation of this plant, to what I see as -- I

2 would like to lessen the impact of the words I have to say,

3 but it's premeditated murder. I don't know any other way to

4 say it.

5 We know radiation is going to come out. If the

6 pla nt we re b uilt perf ectly, it would still release radiation

7 that 's going to cause cancer and dea ths, but we are saying

8 that 's okay. We're going to get power from it; we can

9 accept that number of deaths.

10 Well, I would like to see how the people who made

11 those standards and decided :t a t those levels, those le vels

12 of sickness and death are acceptable, would. feel if one of

13 the individuals concerned was somebody in their family.,m,

/4

' ' ' 14 I can see absolutely no justifica tion for the

15 operation of this plant, both on a generic basis of the

16 pro blens of nuclea r power and the specific problemt nvolved

17 in the construction of the Callaway plant.

18 Thank you.

19 JUDGE GLEASON: Thank you, Mr. Hirsh.

20 Paul April, please.

21 LIMITED APPEARANCE STATEMENT OF PAUL APRIL

22 3E. APEIL: Good morning. My name is Paul April.

23 I a m a resident of Richmond Heights, "issouri, about five

/~'s
i ) 24 miles f rom here in St. Louis County.
o

25 I wasn't plannino to come this morning. I wa sn ' t

Qv
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() 1 planning to speak here. I thought about it for a 1Cnq time

2 and I decided I'm not accustomed to doing this kind of

3 thing, but I decided I would come here for just a couple of

4 minutes and speak wi th you.

5 I understand that it is your responsibility to

6 decide whether this plant in Callaway County gets it license

7 to operate. I am not an expert on nuclear power, but I wan t

8 to tell you that as an individual and, I guess, on behalf of

9 myself and my wife and some other members of my family, I

10 d on ' t want it to operate. I don't want it to go on line. I

11 don 't want it.

12 I ha ve li s te ned to the debate tha t has gone around

13 the construction of this plant for several years. I am
7-
f .

\~' 14 concerned about all I have heard about the construction

15 def ects. I have some real serious questions. Again, I'm

16 not an expert, but I am worried. I'm scared.

17 I heard originally when this plan t, when the idea

18 f or the plant, was started that this was going to be

19 something real economical for the electrical users in this

20 p ar t of Missouri. 'd ell , everything I hear keeps tellina me

21 tha t the cost of this plant is going up and up and up. And

22 I am a lifelong resident of Missouri. I'm a homeowner. I

23 h a v e a wife. I would like to raise a family here. And I'm

,

(Jl 24 sca red .
R

25 I don't want to have to deal with this terrible

[
\/m
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I '. 1 risk to my safety and my health. I don 't want te have tov

2 deal with the spiraling costs. I am sure there has to be a

3 better way and I hope that you gentlemen will see that.

4 In addition to being a resident of St. Louis

5 County, I'm also an employee of a special kind of place.

6 It 's the St. Louis County Special School District. I don't

7 know if you gentlemen are familiar with it, but the major

8 activity of this district is to take care of several

9 thousand children in St. Louis County area who have a number

10 o f defects.

11 They have -- we see individuals who can't walk,

12 who can't hear, who can't see, who can't reason, and it's

r3 13 very curious to me tha t each year the number of students in-

! |
t /
''' 14 S t . Louis County special school district, notice that there

15 a re more and more of these children every year. I don't knw

16 w h y that it.

17 I think it's curious that in these times we have

18 more waste and more pollution in our environment and I

19 believe that that waste and that pollution is the reason why

20 we have more students every year in the St. Louis County

21 special school district. And really it bothers tha hell out

22 of me that this plant might increase che number of students

2311k e that.
.y
! ) 24 Two days ago I had one student I work with who

25 usually is kind of a joker. He's a real happy guy. He has

()
L.)
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7m( ) 1 muscular distrophy , but he's real happy. He's ten years

2 old . But he wa sn ' t very happy on Wednesday of this week and

3I saw him crying. I asked him why. He told me that a

4 f riend, also ten years, had died. This friend had had birth

5 def ects, had gone th ro ugh ten very, very tough years and he

6 died.

7 Well, I'm thinking about maybe having children

8 someday and raising them here in Missouri and I know we

9 can't quarantee that our children are going to be healthy

10 when they're born, but I would like them to have the best

11 chance possible and I don 't think they're going to have the

12 best chance possible if you allow this plant to go on line.

~s 13 Finally, I get very upset. I'm not a well-known
( )
\ ' 14 activist acainst nuclear power, but I get very upset when I

i
'

15 hea r in th e press that the people who are opposed to this

16 plant going on line are just a bunch of radicals or

17 something.

18 Well, I d on ' t consider myself a radical. As I

19 said , I have a family. I own a home. I pay my bills. I'm

20 a lifelong resident of Missouri. I have a job -- I think a

21 good job. I am also a -- I'll be a small officeholder,

22 political of ficeholder, in St. Louis County. I'm the Vice

23 President of H a dle y- Lin coln Denocractic Township, which is

in
! ) 24 an area tha t covers Richmond Heights, University City,

_

25 Cla yton , and ''a ple wood , Mirsouri -- an area not too far from

es
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(') 1where we are right now.
U

2 And I can tell you that almost exactly one year

3 ago at a meeting of that Township, 51 individuals a ttended ..

4A questien was put to those 51 people concerning the dangers

5 around radioactive waste that Callaway plant might

6 genera te . Are you in favor of that plant? Forty-nine said

7 no. The other two abstained. No one was in favor of it.

8 I can tell you a few weeks later, when the people

9 of my township went to the polls and voted about the

10 question of whethe r this plant should go on line,

11 considering the question of radioactive waste, almost 68

12 percent of the people in my township, in those four cities

..
13 in St . Louis County, said no, they don't wa nt it.

I

\_/ 14 I ask you to consider those things and please do

15 not approve the licensing of this plant. And I'd like to

16 thank you very, very much for allowing me the opportunity to

17 speak to you this morning.

18 JUDGE GLEASON: Thank you, Mr. April

19 Virginia Harris, please?

20 LIMITED APPEARANCE STATEMENT OF VIRGINIA HARRIS

21 .5 5 . HARRIS: My nane is Virginia Ha rris. I live

22 in Creve Coeur City, which is in St. louis County, and I

23 would like to speak as a concerned citizen.

I (~h 24 Three days ago the Chairman of the NRC was
L.]|

25 reported to have fo un d an inexcusable failure among quality

(
,_/
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() 1 assurance programs of utilities and builders of nuclear

2 power plants in the U.S. I am convinced that his admission

(~})
3 on this issue is merely the tip of the iceberg.

s.
4 We, the citizens and consumers of America, have

5been reading all along about accident af ter accident, about

8 mistake after mistake, connected with the building and

7 operating of nuclear plants in the United S tates.

8 On top of this, we, the citizens and consumers of

9 America, have been subsidizing and paying for these

10 accidents and mistakes through the Price-Anderson Act,

11 thrcugh the Federal budget for nuclear programs, thecugh

12 increased electricity rates, through our own individual

13 medical costs and medical insurance premiums and,
O

14 occasionally, through the loss of our lives.-

15 We, the citizens and consumers of A m e rica , will

16 have to continue to subsidize and pay for these accidents

17 and mistakes so long as you, the NRC, continue to license

18 nuclear plants.

19 In the past the NRC has strictly limited the kinds

20 of testimony and the kinds of issues that it would permit

211ntervenors to raise in the course of its deliberations

22 about a license. I understand tha t this is still true today

23 a nd it leads me to wonder whether nuclear utility companies

( 24 will ever be required to calculate the t o ta l, true costs of

25 using nuclear power plants before pressuring their customers

O
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1 into paying for these monstrosities.;

s
2 I am referring here to the actual costs which can

3 be approximately estimated of a major nuclear accident or at

4 least the actual insurance costs that if the company's

5 liabilities were not limited by law, for if the nuclear

6 plant 's insurance policy doesn' t pay for the damage, we

7 citizens will still have to pay for the damage on an

8 individual basis.
i

9 I am referring here also to the cost of

i 10 decommissioning these plants after their useful life is over

11 and the cost of storing the radioactive waste, assuming a

12 method can be found, and the cost of caring for terminal

13 cancer patients among the uranium miners and their families
O

l 14 and the cost of lost opportunities.

15 For example, last month St. Louis newspapers

16 reported tha t our downsteam steam heating system is drifting

17 towards collapse, >hereas in other cities steam heating

18 s) stems are on the upswing because of their potential for

19 ene rgy efficiency. Highly respectable business leaders were

20 quoted as saying that a major reason for collapse of St.

21 1ouis ' steam system is that its owner, Union Electric, wants

22 to convert existing steam customers to all electric, and, of

23 cou rse, wants all new downtown office buildings to go

24 electric in order to crea te an apparent need for more

25 electricity and thereby help to justify its Callaway plants.

O
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() 1 These are only some of the costs and while the

2 monetary costs do represent the risks to some extent, they

3 do not adequately convey th e message. I think the mest. ace

4 is best summed up in the story of Faust. Those who try to

5 make a deal with Pluto or, in this case, with plutenium, end

6 up having the de vil to pay.

7 Unfortunately, those individuals who temporarily

8 profit f rom nuclear plants are not primarily the ones who

9 vill have to pay. It is others, for example, those living

10 downstream or downwind, and it is primarily the future

11 generations of all of us who will have the devil to pay.
,

12 JUDGE GLEASON: Thank you, Ms. Harris.

13 Miss Sandra Jerabek, please.

14 LIMITED APPEARANCE STATEMENT OF SANERA JERAEEK

15 MS. JERABEK: My name is Sandra Jerabek. Tha t's

16 J-e-r-a-b-e-k -- and I live in the city of St. Louis.

17 I am here this morning because I am a concerned

18 citizen . I am also with the Coalition for the Environment.

19 For the past two weeks representatives of my organization

20 and others have been tryina to establish that serious

21 construction defects do exist in the Callaway nuclear plant.

22 We have been so well represented that I am not

23 going to repeat their examples or conclusions. I would like

( 24 to underscore a point or two and I would like to thank all

25 o f those people who have been working so hard and, I feel,
r

O -
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(} 1 serving the community so well here.

2 I would like to emphasize that this is a almost

3 totally volunteer effort, this intervention before the

4 Nuclear Regulatory Commission, and that doesn't just mean

5Kay Drey, but that means many, many other people who have

6 d'evoted countless hours to researching the information which

7 has been presented to you. And I think it's a very

8 impressive volunteer effort.

9 People have done it because they think that this

10 is important and that there are serious matters for you to

11 consider. I would like to thank the members of the Nuclear

12 Regulatory Commission for your patience and your

13 consideration during this proceeding. The fact that you
,

'V 14 have spent two weeks listening to our concerns about

15 inspection and construction defects shows that you do take

16 seriously the responsibility of protecting the people of

17 this region.

18 I would today simply like to urge that you cannot

19 take these concerns too seriously because there is no room

20 f or defects or human error with nuclear technolocy. There

211s no margin of safety when an accident could disrupt the

2211v es , permanently disrupt the lives, of people f or h';3dreds

23 of miles around the plant.

24 There is no sense in an attempt a t analyzing risks
(

25 versus benefits, when the risks entail contaminating our

(
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i }| 1 environmen t in a way that will last for hundreds or

2 thousands of years . Your job in licensing this plant could

3 not be more important.

4 I would like to remind us all, as many people

5 have, that the Nuclear Regulatory Commission this week

6 discussed whether or not there were possibilities f or

7 deregulating the nuclear industry in some way. Instead, the

8 Chairman of the Nuclear Regulatory Commission concluded th a t

9 this was impossible when utilities had been doing such a

10 poor job of constructing and inspecting nuclear plants. In

11 f act, I believe tha t the statement was that the inspection

12 practices of the industry lacked professionalism.

r- 13 Gentlemen, it seems to me that you and the Nuclear

1 /
' 14 Regulatory Commission have no choice but to make up for this

15 lack of professionalism. The responsibility now stops with

16rou and with no one else. There is nowhere else to pass the

17 res ponsibility .

18 This means, I think, scrutinizing the

19 possibilities f or defects in the plants, as you have done,

20 a nd then this means denying a license to a plant which is

21 unsaf e, as I urge you to do.

22 All of the people who have volunteered many, rany

23 hours of their very precious time to this effort are
m() 24 depending upon you.

25 Thank you very much for this opportunity.

(vh
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1 JUDGE GLEASON: Thank you, Ms. Je rab ek.
{

2 Paul Kranzberg.

3 LIMITED APPEARANCE STATEMENT OF PAU1 KRANZBERG
\

4 MR. KRANZBERG: I was formerly with the

5 Post-Dispatch for a number of years in their advertising

6 department in charge of food advertising. After that I had

7 my own advertising agency and I am now retired.

8 I am going to read from some articles which

9 appeared in the paper within recent days. This one ran a.

10 week ago, Sunday, the heading of which is "Public Service

11 Commission Orders Study of Callaway Costs."

12 "The Missouri Public Service Commission has

13 ordered it staff to study how much Union Electric Company

DN/ 14 had invested in a second nuclear power unit-in Callaway

15 County near Fulton before its recent cancellation of the

16 project . The Commission also examined construction costs Cf

17 Union Electric's first nuclear unit at the same site.

18 " Work on the first unit is continuing. Its

19 estima ted final cost is $2.1 billion. The staff's study is

20 in anticipation of a company request that the Public Se rvice

21 Commission allow the cost of the units to be passed on to UE

22 customers."

23 There is more in the article, but I simply want to

( 24 make this comment. I think it was illegal to pass alone to

25 use rs the cost of construction and UE is hopino to do

(2) -
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1 exactly that with the cost of the reactor that's been

2 cancelled.

b 3 On Thursday of this week this article appeared.
V

4 The heading is " Estimates Soar on Atom Plant in Springfield,

5 Illinois ."

6 " Estimated cost to build a nuclear power plant

7 near Clinton , Illinois, are $1.8 billion, $85 million more

: 8 than estimates made a year ago by Illinois Power Compan y.

9 Illinois Power said the single reactor plan t's estimated

10 construction cost had risen five percent since 1980's

11 estimate. The company blamed Nuclear Regulatory Commission

12 regulations stemming f rom power plant accidents at Three

13 Mile Island and Brown's Ferry and installation of additional
b)
U 14 equipmen t. The originally-estimated cost for the nuclear

15 p 1'i n t was $429 million in 1973."

16 There's more to that article.

17 On Thursday of this week, on the editorial page of

18 the Post-Dispatch Mr. Englehart had a cartoon, an

19 illustration of a large, very mean-lookino genie who had

20 emerged from a bottle marked " nuclear arms". On his head is

21 the one word " proliferation". He is facing a smaller bottle

22 f rom which two smaller genies had emerged, both very angry

23 and m ea n -looki ng .

24 On the headband of ore is the phrase " safety

25 laxity" . On the other is " diversion of materials." On the
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(~] 1 bottle f rom which they had emerged is simply the phrase

2 " nuclear power."

3 On Thursday evening, I was listening to Dan

4 Bather, CBS News program, and he said this, which I have

5 written verbatim as checked by the man named Griffin who

6 monitored the program to be sure I had written it

7 correctly. This is what he said: "The company that owns

8 Three Mile Island claims that the Nuclear Regulatory

9 Commission knew about the flaws in the design of Three Mile

10 Island because a similar plant in Ohio had developed similar

11 problems months earlier and had not warned Three Mile

12 Island . Three Mile Island people said they could have taken

13 corrective action had they known."-
,

\ |
'd 14 This article appeared in the Thursday'

15 Post-Dis pa tch , the heading of which is "Thi rd of Aspirants

16 Fall Three Mile Island Exam." The word is " aspirants". "A

17 third of the aspirants failed the Three Mile Island exam,

18 Ha r ri sb u rg , Pennsylvania, United Press."
,

19 "One-third of the potential control room operators

20 a t the Three Mile Island nuclear power plan t failed

21 qualification tests, utility executives say, but enough

22 passed tc run one of the two reactors on the island. The

23 u tility wants to resta rt the plant's number 1 reactor, shut

[) 24 down in April 1979 after a major accident at its twin. ,

LJ
25 "The tests were conducted in October after

n

ALDERSoN REPORTING COMPANY,INC,

400 VIRGINIA AVE., S.W., WASHINGTON D C. 20024 (202) 554-2345



-

2153

/~~N, 1 cheating was discovered on the original qualification test
U

2 last April. The utility says it will have just encuch

3 licensed operators to run the undamaged reactor. The NRC

4 requires 20 slots to be filled on five control rocm shifts

5in nuclear facilities such as Three Mile Island. The plan t

6 has 21 licensed operators, just one more than the minimum.

7 "The reexamination results showed that nine of 19

8 employees f ailed tests to become ' senior reactor operators'

9 and that three of fourteen employees failed examina tions to

10 become ' reactor operators'." End of article.

11 I am confused, concerned, and frightened. Thank

12 you .

13 JUDGE GLEASON: Thank you, sir.

14 3r. Grant Williams, please.

15 LIMITED APPEAB ANCE ST ATEMENT OF GR ANT WILLI AMS

16 MR. WILLIAMS: My name is Grant Williams. I am a

17 resident of St. Louis City. I don't represent any of the

18 g ro ups tha t are involved in the strugole today. What I am

19 1s just a concerned citizen.

20 I'm a young concerned citizen. 7. s a young man I

21 a m especially concerned because I and my peers will be the

22 ones who have to clean up after Union Electric's mess. It

23 will be I and ny children who will have to live with nuclear

l'~') 24 hazards that result from today's bungles.
(J

25 Not until recently was I even a wa re of the

,-m
f h
w/
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(~~} 1 problems and the issues around Callaway. When I heard about
c

2 them I was outraged. When I tell my f riend s a r.d family they

3 are outraged. Some day everybody's going to know about

4 this, maybe not now, but later, and when everyone does there

5 will be some questions to answer.

6 I urge you as guardians of the public interest to

7 not grant this license now, to prevent this.

8 That's all I have to say. Thanks a lot.

9 JUDGE GLEASON: Thank you, Mr. Williams.

10 Margaret Serrano.

11 LIMITED APPEARANCE STATEMENT OF MARGARET SERRANO

12 MS. SERRANO: My name is Marcaret Serrano and I'm

13 a consumer of Union Electric's energy.
!p_i
k s' 14 I am opposed to the NRC issuing a license to the

15 Callaway County nuclear facility. My concerns are the

16 inadequacy of construction and the lack of any method of

17 safe disposal of the spent fuel.

18 Callaway County is an example of the poor quality

19 and lack of standards that Dr. Palladino referred to earlier
20 this week. Union Electric holds it ratepayers, such as

21 myself , responsible for the bills they incurred. Who is to

22 hold Union Electric responsible for the methods they use in

isconstructing a nuclear power plant that is supposed to cerve

[) 24 the people?
'x._/

25 It would be better f or Union Electric to write off

[v
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'

( ; 1 the money spent thus far on Callaway than to continue towa rd

2 operation of this project. I urge you as nembers of the NFC

3 not to license Callawa y County.

4 JUDGE GLEASONs Thank you, Ms. Serrano.

5 Nancy Collins, please.

6 LIMITED APPEARANCE STATEMENT OF NANCY COLLINS

7 MS. COLLINS: My name is Nancy Collins and I'm a

8 citizen residing in St. Louis.

9 I'm concerned about the awful consequences of a ,

10 possible nuclear accident in light of the construction

11 def ects and lack of attention to quality control that's been

12 brought out in these hearines. I believe that the risk of

13 accident is too great to allow the operation of the Callawaygy
! J

14 pla nt .

15 I would like to urge you not to license Union

16 Electric's Callaway plant because I just believe it would

17 not be in the best interests of the citizens of this state

18 and this region to allow -- for the health and safety of the

19 citizens, and I would urge you not to license the plant.

20 Thank you.

21 JUDGE GLEASON: Thank you, Ms. Collins.

22 Yvonne Logan, plaase.

23 LIMITED APPEARANCE STATEMENT OF YVONNE LCGAN

I 7"x

N s! 24 MS. LOGAN: My name is Yvonne Logan. I live inf'

'
-

25 Webster, Missouri. I am the national President of the

(3kJ
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(~') 1 Women 's International League for Peace and Fr ee do m . Cur
v

2 organization does have a stand against nuclear power, but I

3 wish to add my personal thoughts on the Callaway County

4 pla nt.

5 I oppose the construction of that plant because I

6 believe that we have to have almost perfect technology to be

7 safe with this kind of power. I have the highest respect for

8 the good will of Union Electric and the integrity of the

9 Nuclear Regulatory Commission. I believe this technology

10 was started years ago with the highest hopes for its safety

11 and its use by the citizens of this country.

12 But I think that the knowledge we have now of the

e,. 13 dangers inherent in these power plants makes it imperative
\

'

\ )
14 tha t we cancel the rest of them. I read of the accident at''

15 Indian Point near New York City in March of 1980 in which

16 100,000 gallons of 50-degree salt wa ter f rom the Hudson

171eaked into and reached the reactor vessel, which was at a

18 temperature of 600 degrees and which contained the

19 radioactive uranium fuel.

20 That resulted in cracks in that container and if

21 t h e Consolidated Edison's manager had not returned in time

22 to order shutdown, a horrible accident would have happened

23 right near New York Ci ty . As you know, that Indian Point

(m) 24 plant has been closed indefinitely.
/

25 The mistaker discovered at the Diablo Canyon in

[ )hL
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() 1 the switching plan s seems almost incomprehensible and gives

2 me very little faith in the perfect human activity that must

3 be necessary to keep these power plants operating. It is a

4 technology that has fearful consequences for us when it is

5 released.

6 Our organiza tion concentrates most of its

7 attention on nuclear weapons. I cannot say what I do about

8 your Commission and our utility companies, that they started

9 with the best of will. Nuclear weapons result in more

10 nuclear waste and core danger than we are able to comprehend .

11 I urge you not to put this plant on line.

12 JUDGE GLEASON: Thank you, Ms. Locan.

r~s 13 I can't make our the first name here. It is Drey?
( i
r''

14 MS. DREY: He seems to be gone at the moment.''

15 JUDGE GLEASON: Mr. Nossa or Ms. Nossa.

16 LIMITED APPEARANCE STATEMENT OF MS. CAERIE NOSSA

17 MS. NOSSA: It's not my initial down there.

18 M y name is Carrie Nossa -- N-o- s- s- a .

19 The experiences that I brine to my objection to

20 th e plant is g duate training in engineering policy as well

21 a s teaching engineering technology and I'm currently writing

22 electronic repair books for computers.

23 My worries about the plant come mainly from my

/~s
( | 24 experience in the engineering field. I have -- there is no
x.s

25 question in my mind that the engineers working on the

('T
Q
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('} 1 Calla way plant in the construction, the design, the testino
q./

2-- all of that -- have been as professional about it, as

3 careful about it as engineers that work on designing

4 electric hair curlers or hamberger cookers or washing

5 machines.

6 I have no goestion of their technical integrity.

7 My experience trom the field has shown me that everybody is

8 as human as everybody else and that normal ca re taken in a

9 job always involves mistakes of some kind and that is

10 inevitable.

11 The difference here is that mistakes, even minor

12 mistakes , that are made in the nuclear field have mere

13 serious con seq uences than they do in other fields.

14 Another factor that comes to me from my experience

15 o f working in the field is somethirq that is within the

16 field among encineer or engineerino technologists themselves

17 spoken of as a wild-ass qu.'ss. I don't know if you 've hea rd

18 o f it before, but it is a n,lans of labelino a pa r tic ula r

19 datum or a particular fact when you don ' t k now exactly what

20 the real datum is or the precise measuremen t is, and you do

21 an estimate.

22 It'c the field's term for an estimate, because you

23 can ' t get any mora precise than that. But it is presen ted

h; 24 o n technical reports as a precision piece of data and in the
;

25 scien tific reports that I have seen of the documentation on

[~)
Li
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() 1 Callaway I sense a lot of this. I don't sense any more

2 scenarios of scientific reports on industry testing of hair
'

,

\ 3 curlers or hamburger cookers.
LJ

4 The point is that normal care or procedure that is

5taken in the nuclear field is no better than that that has

6been taken in scher types of technology in our culture and

7 this sort of cover or the f act that this is not admitted by

8 the nuclear industry puts forth a sort of aura of

9 professionalism, of assurance of the quality of work that

101sn 't there.

11 And that's the way I feel about it.

12 JUDGE GLEASON: Thank you, Ms. Nossa.

13 Lea Greentree.9
14 LIMITED APPEABANCE STATEMENT OF LEA GREENTREE

15 MS. GREENTREE: Hello, my name is Lea Greentree.

16 I a m a resident of Maplewood, which is right outside of St.

17 Louis.

18 I am here to voice my opposition to the lice n sin g

19 o f the nuclear power plant. I feel like most of my concerns

20 o r al; of my concerns really have been expressed more

21 eloquently than I am prepared to do today, but I guess I

22 van t to speak specifically righ t now for the unborn and the

23 young children, because I am pregnant and I am very aware

r'i
' ( ,T/ 24 tha t radiation affects children and the unborn far greater

25 than it does us who are the ones who are making this

rm
'

-
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f] 1 decision .
us

2 I feel like the risk is far too great and that we

ex
\ 3 do not have the right to inflict these risks on the rest of'

G
4 the world for generations to come.

5 Thank you.

6 JUDGE GLEASON: Thank you.

7 George Manning or Monning?

8 LIMITED APPEARANCE STATEMENT OF GEORGE MONNING

9 MR. MONNING: My name is George Monning. I have a

10 P h . D . in physics and I am a computer consultant. I have

11 talked to some other e xperts in the field of civil

12 engineering and concrete.

13 I had an opportunity to talk to some people a t the

14 ASTM meeting and I had an opportunity to read the report by

15 Weiss, Janney and Elster. It was concerned with the

16 possibility of impe rfections in the concrete that were not

17 observable from the outside. Some honeycombing had been

18 o bserved .

19 In that report I believe it illustrates these

20 concerns about quality control and integrity of the

21 interpre tation of da ta that the previous speakers have been

22 m en tioning . The interpreta tion of the data is based on an

23 assumption that sound travels in a straight line.

(p| 24 Sound is a wave phenomenon and wa ve s will bend'

v

25 around objects, depending upon the relative site of the

r'.
N.]
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{}
1 object in the wave length. That could be illustrated very

2 sim ply with a couple of pieces of styrofoam and I'll be glad

3 to set that up if anybody's interested in seeing it.

4 The wavelength involved was not mentioned in the

5 report, but I have talked to Dr. -- Mr. Choy, in Chicago,

6 who is one of the people concerned with the instrument that

7 was used and its 54 kilohertz frequency, which when you

8 combine tha t with 15 to 16,000 feet per second you come up

9 with a wavelength between three and four feet.

10 Now sound, having a wavelength of three or four

11 f eet in the concrete, bends quite a bit, so the basic

12 assumption of straight line propagation is erroneous. The

13 situation is f ar more complex than can be adequately covered-

D 14 with a simple interpretation of a straight line propagation

15 and measuring of velocity.

16 There is a question of measuring the structure

17 itself , the mixture of sound and concrete, so that the sound

18 can get in the steel, which has a higher velocity, and it's

19 a very complicated situation. And more information was

20 thrown a way in the shape of the wave form and taking

21 pictures of oscilloscopes to determine wave form would have

22 been a very useful and, I believe, necessary part cf this

23 investigation.

() 24 And I brought some advertising -- I don't knov
|

25 whether it's appropriate to leave it or not -- concerning

O
*e
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O 'the eve 11 di11tr or ea=19 eat- rt - e verr =teaaeta,

2 inexpensive, much-used laboratory procedure which should

3 have been used in this case.
V

4 Sc I believe that this one investigation

5 substantiates in a detailed way the points concerning the

6 quality and reliability of the design effort that has been

7 put into this effort down in Callaway County.*

8 Thank you.

9 JULGE GLEASON: Thank you, sir.

10 (A discussion was held off the record.)

11 JUDGE G1EASON: Kr. William Stone, please? Is Mr.

12 S to ne he re ?

13 MS. JERABEKs Mr. Stone had to leave. I have his

14 written sta temen t.

15 JUDGE GLEASON: All right. Would you give it to

16 the reporter and we 'll have it inserted in th e record.

17 That concludes --

18 MS. JERABEK: There are some more names.

19
- JUDGE GLEASON: All right, but don't take any more

20 because we 're going to have to cut it of f a t this point.

21 (The prepared statement of William and Joyce Stone

22 follows: )

23

24

25

O
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(' ') 1 LIMITED APPEABANCE STATEMENT OF NANCY GROVE
L;

2 MS. GROVE: My name is Nancy Grov e -- G -r -o -v -e --

3 and I'm a citiren of S t. Louis County.

4 Unlike many of the speakers who have preceded me

5here today, I have neither a scientific background nor

6 anything remotely approaching a thorough understandino of

7 the very complex technological and safety aspects that are

81nvolved in the construction and operation of the Calla way

9 nuclear plant.

10 That task, the understanding and the careful

11 supervision of those f unctions, has been delegated in large

12 mea sure to you and to your colleagues in the NBC. I have

13 been very encouraged by the recent remarks made by the

14 Chairman of the NRC rechrding the inexcusable failures in

15 the licensing process for nuclear power plants in this

16 country in the recent past.

17 These remarks have renewed a f aith that I think

18 has been sadly lacking in recent years with respect to the

19 att entior paid to the tasks tha t have been delega ted to your

20 Com missicn.

21 I hope, therefore, that as a lay person I can

22 continue to become confident that my trust in the

23 responsible execution of those duties continues to be well

( ) 24 pla ced. It is obvious to everyone here and to you that

25 there are certain very po we rf ul interests being served in

,,

(.xs)
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() 1 Union Electric 's unf ailing determination to build this plant

2 and to eventually recoup their losses.

3 I only hope that it will become equally obvious to

4 the public and to people such as myself, who rely on your

5 a ttitudes, that you will cautinue to view your mandate in

6 its proper perspective and that means recognizing that if

7 this plant is licensed in its present form with its present

8 very real defects that we the public and the citizens of

9 Missouri may never have a chance to recoup our own losses.

10 Thank you very much for the chance to speak to you

11 today .

12 JUDGE GLEASON. Thank you.

13 Miss Gary.

14 LIMITED APPEARANCE ST ATEMENT OF ALICE G APY

15 MS. GARY: My name is Alice Gary. I am a resident

16 o f S t . Louis.

17 I'm here to state my opposition to the licensing

18 and operation of the nuclear power plant in Callaway County,

19 Missouri, for the following reasons.

20 I am a lay person. P rof essionally I am a

21 rehabilitation counselor and I am aware of disability and I

22 will state this parenthetically , that I am aware of the fact

23 t ha t in this country disability is increasino faster than
,a
(_) 24 the work force and I am concerned professionally as well as

25 personally about the health not only of myself and of people

,

.-
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(]) 1 close to me but of society.

2 But as an informed citizen I am concerned that

3 nuclear power is too costly a means of generating

4 electricity . It's too costly, first of all, because the

5 means of generating it is too costly for the rateparers to

6 bear, although at one time it was believed nuclear power

7 would be too cheap to meter. Present reality has turned out

8 m uch dif ferently.

9 As we all know, the estima tes of building the

10 plant have now jumped astronomically. The price of nuclear

11 fuel has also jumped astronomically. Electric bills already

12 t ak e an inordinate amount from the average person's budget.

13It makes no sense to increase the cost of generatinc

14 electricity and thereby increase the consumer's bill wi th

15 t he longest credit record in generating nuclear power.

16 It's costly not only in terms of monetary costs

17 but also in terms of human health and life. As an informed

18 citizen I know the chance of a major accident occurring is

19 s ma ll . The chance of a catastrophic failure or meltdown and

20 release of radioactive gas into the air is small.

21 But as an informed citizen I also know that the

22 ch a nce o f a small accident is larce. Small accidents happen

23 f requently at one or the other of many nuclear plants a round
p
( ) 24 t h e country. We read about them all the time in the paper.

25 We are always reassured that they are

rm.
f i
Nj
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( ) 1 insignificant, that no damage to human life could be

2 mea sured. The truth is that any damage that was done to

3 human lif e will take many years to show up. Even if no small

4 accident ever occurs at the Callaway plant there would be

5 stead y damage to human life from the routine emissions of

6 radioactivity into the Missouri River, which just happens to

7 be the source of our drinking water.

8 We are assured that these routine emissions are

9 harmless . The truth is, the effects of these radioactive

10 emissions will take many years to show up. Radioactive

11 exposure can cause cancer -- it is a scientific fact --

12 although it takes many years to show up. It may take twenty

13 or thirty years to develop cancer.

14 Missouri isn't just interested in so many

15 sta tistics and th e people who will develop cancer ten,

16 twenty, thirty percentage -- whatever the percentace is,

17 it's impersonal. Although we may be mere statictics to the

18 NRC or to Union Electric, we in Missouri regard ourselves as

19 human persons.

20 We don't want to be a statistic who is exposei to

21 t h a risk of cancer and who get it. I don't think anyone --

22 the NRC cr Union Electric -- has the right to place that

23 risk on any of us. I happen to have a publication in my

73
(,/ 24 possession -- Cancer and the Worker -- in which the nuclear

25 -- in which the New York Academy of Science states that we

(_,/
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() 1already have a cancer epidemic in this coun try.
v

2 It will be very expensive to stop the Callawa y

3 nuclear plant now. It can be much more expensive to operate

4 and to have to pay for the damage down the line for human

5 health and life which will occur.

6 It is expensive to admit that nuclear power is a

7 mistake. It is more expensive to throw good money af ter bad.

8 Thank you.

9 JUDGE GLEASON: Thank you, Mrs. Gary.

10 Mr. Gaminetti?

11 (No response.)

12 JUDGE GLEASON: Did he cancel? Looks like yo u 'll

13 have to do it, Vera.

14 LIMITED APPEARANCE STATEMENT OF VERA FALK

15 HS. FALK: M y name ic Vera Falk. I reside in St.

16 Louis County. I an a retired social worker, psychiatric

17 social worker, and at present am working on advanced

18 gerontology. The firs t will tell you of my interest in

19 people; th e second will tell you of how aware I am becoming

20 o f the economic effects on older people.

21 My crusading interest in the nuclear thrust spans

22 three decades-plus. I was a member of the original group

23 who f ormed the committee of information on Etrontium-90
r
(\) 24 which wac the forerunner of the Committee f or Environmental

25 Inf orma tion . This was the organization that did the baby

/"N
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/"'1 1 tooth survey that received worldwide attention.
LJ

2 I was a f ounding member of the Coalition for the

3 Environment and have been active through many years in

4 organizations addressing the moral and economic issues

5 around nuclear proliferation.

6 As a member of the public who was present for a

7 major portion of the proceedings, I would like my testimony

8 to briefly reflect some of my observations and impressions.

9 In the first place, I want to make abundantly clear that the

10 Chairman of this panel was extremely patient, encouraging,

11 supportive, and fair in his rulings. In addition, he was

12 most lenient in setting boundaries and time f rames. In no

13 way is this intended to be an negative reflection upon the

14 handling of the proceedings.

15 While the rules provide for a public citizen to

16 participate in the role that Mrs. Drey assumed in these

17 proceedings, it seems to me the disadvantages due to her

18 lack of experience and skills in judicial proceedings

19 created serious obstacles in managing in f o rm a tion through

20 documents, exhibits, interrogation and cross examination of

21 witnesses.

22 Is the system so inflexible that it cannot

23 accommodate and enable an individual such as Mrs. Drey to

,

( ) 24 more comfortably share her research and knoveldoe without so
x_/

25 much stress? In o ther word s, if an individual can shed

a
k
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( }) 1 light upon a potential danger of a nuclear power plant

2 disaster, should rules written by lawyers and for lawyers be

3 flexible enough to e able the non-professional to do so

4 without so much disrespect from the professionals?

5 The Applicant has unlimited resources which we,

6 the ratepayer, will foot the bill. The Nuclear Pegulatory

7 lawyers and witnesses are funded by government. Is it not

8 time that intervenors be given the equal opportunity that

9 only money can buy in terms of high power, expensive

10 lawyers, to present these cases?

11 We have every faith that the Poard will be as

12 caref ul in their judgment as they have been fair in

13 ga thering material to make a decision which will be in the

14 interest of all of us. Nuclear power is not essential to

15 our survival in Missouri. A safe plant is. And from what

16 we have heard in this testicony, a 100 percent safe plant

17 does not exist.

18 Thank you very much.

19 JUDGE GLEASON: Thank you, Ms. Fa lk .

20 (Applause.)

21 JUDGE GLEASON: It is probably fitting that this

22 public session should close with Mr. Drey.

23 MS. FALKs Mr. Chairman, I have one other thing to

( ) 24 s ay . May I say it?

25 JUDGE GLEASON4 Sure. Go ahead.

,
,
'
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( 1 MS. FALK: This hearing was not unique as a

2 David-Golia th scena rio. It was only more pronounced because

3 of Kay Drey 's role . For her undaunted courage in acting on

4 her convictions and commitments in this hostile arena, we of

5 the public, and she represents us by the thousands upon

6 thousands, are deeply indebted for her dedication and zcal.

7 Thank 700.

8 JUDGL' GLEASON: Thank you. Mr. Drey.

9 LIMITED APPEARANCE STATEMENT OF LEO DHEY

10 MR. DEEY: Gentlemen, I would like to introduce

11 myself as Leo Drey .

12 (Lauchter.)

13 MR. DREY: I am the owner of a 150,000-acre tree

9 14 f arm in Missouri on which we are busy producing energy every

15 d a y , storing energy every day, perhaps you would say. Other

16 than tha t I know very little about the subject before you.

17 I am aware, however, of how hard my wife, Kay

18 D re y , has worked to bring deficiencies that she has

19 un cove red to your attention. I am acquainted with some of

20 t h e people she has worked with. I try to stay out of the

21 b a s em en t -- through her labor she has become somewhat

22 ovarwrought -- the basement, where the documents are stored.

23 Yet I have to believe that what she as a

,

!a; 24 non prudential housewif e has been able to unearth and bring

25 f orwa rd for your consideration is but the tip of a very,

N.J
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() 1 very menacing iceberg.

2 Thank you.

3 JUDGE GLEASON: Thank you, ti r . Drey.

4 (Applause.)

5 JUDGE GLEASON: That will conclude the public

6 session for limited appearances of this part of the hearing

7 process connected with this application.

8 I should conaratulate the citizens who have

9 testified f or what I consider a very reasoned and objective

10 and valuable group of testimony and information.

11 As citizens know, undoubtedly this hearing has

12 been conducted now in two phases. This concludes the first

(y 13 phase dealing with construction defects. The next phase,
t i

14 which will take place in Callaway County, will deal with the

15 emergency plans sometime next year.

16 So we will now close the record with respect, th e

17 e videntiary record, with respect to this part of the

18 proceeding.

19 (Whereupon, at 11:37 o' clock a.m., the hearing was

20 adjou rned. )

21

22

23

(j's 24s

25
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