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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING BOARD

.

In the matter of: s

UNION ELECTRIC COMPANY Docket No. STN 50-483 OL

(Callaway Unit No. 1)
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Tiara Room
Chase Park Plaza Hotel
St. Louis, Missouri

Saturdav, December 5, 1981

2084

The hearing in the above-entitled matter was recon-

vened, pursuant to recess, at 9:03 a.n.
BEFORE:

JAMES GLEASON, Chairman
Atomic Safety and Licensing Board

GLENN O. BRIGHT, Member
Atomic Safety and Licensing Board

JERRY R. KLINE, Member
Atomic Safety and Licensing Board

ALDERSON REPORTING COMPANY, INC.
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APPEARANCES :

THOMAS BAXTER, Esgq.

Shaw, Pittman, Potts & Trowbridge
1300 M Street, N.W.

Washingion, D. C.

and

JOSEPH E. BIRK, Esq.
General Counsel's Office
Union Electric Company
1901 Gratiot Street

St. Louis, Missouri

Appearing on behalf of Applicant,

KENNETH M. CHACKLS, Esq. and KAY DREY
Chackes and Hoare

314 borth Broadway

St. Louis, Missouri

Appearing on behalf of the Joint Intervenors
Coalition for the Environment, Missourians
for Safe Energy, Crawdad Alliance.

ROY LESSY, Esq.

Office of the Executive Legal Director
Nuclear Regulatory Commission
Washington, D. C. 20555

Appearing on behalf of the Staff.
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JUDGE GLEASON: Could we get started, please?

w

w

For those of you who have not had an opportunity,

g there is a sheet of paper on the table to the side of the %
ﬂ. ‘ i
3 6 i room for those who want to make a limited appearance statement.
) i {
3 7 i You can put your name down. |
< it
~N
= i o A . | '
B 8 , This is an opportunity set aside by the Licensaing
g ! '
; ? Board under the rules of the Regulatory Commission for those ;
2 10 % who desire to make a limited appearance statement regarding |
E L ! the application of the Union Electric Company to operate a |
H l
2 12 | nuclear facility in Callaway County. ;
2 13 . . |
= I might say there are no constraints on what you |
: i |
2 14 . , ; . #
= | might say. It doesn't even have to be rulevant.
= i ‘
5 ¥ | (Laughter.)
[~ i
RTE ‘
= i We like to keep it what I classify as genteel. As
» |
E LY . you know, we are all -- I hope you know we are all trying to
- |
z 8 ? carry out our responsibilities, but we do have a kind of
& 19 |
] requirement that your remarks be limited to a five-minute
2 | period. If you have a lengthy statement and you have it
1 . : . . :
2 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 : )
‘ are considered by the Board. They are considered not in terms
25

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

ALDERSON REPORTING COMPANY, INC.
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of areas the Board might be looking at that perhaps it may
have overlook in the process and in the hearings of this

application.

I would like to sav one further thing before we

start, that this Board is composed of three members and you
see only two of us here today. r. Kline has been with us up |
until the end of yesterday's proceedings and had to return to
Washington because he is embarking on another training course,
starting, I think, tomorrow. But he will be reading your

remarks in the record and all of the remarks are taken down

by the reporter and they are reviewed again as the Board goes |
about making its decision.

So with that brief preliminary statement, calling

them in the way they have signed up, the first person is
Eldora Spiegelberg. Would you please come forward?

This 1s the table here. You can just sit right down
and if you'll just give your nare and your location =-- you don't
have to give your address for the reporter.

LIMITED APPEARANCE ST-~7T:ZMENT OF ELDORA SPIEGELBERG

MS. SPIEGELBERG: I am Eldora Spiegelberqg and I
live in University City. I am President of the Women's
International League for Peace and Freedom, the St. Louis
Branch.

The Women's International League for Peace and

Freedom opposes the construction of the Callaway nuclear plant

ALDERSON REPORTING COMPANY. INC.
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300 TTH STREET, S.W

for many reasons. We know that the price of uranium fuel has
skyrocketed, as has the price of construction and maintenance
of the Callaway plant, so that the cost to us, the consumers
of electricity, will be extremely high.

But fear of exhorbitant prices is minor compared to
our fear for our health and safety. Our study of th=se
factors for previous testimony at public hearings has convinced
us that: one, the nuclear waste from this plant will be with
us for generations to come; two, the risk of nuclear accidents
which are potentially catastrophic is always hiqgh; three,
the construction of each additional plant adds to the need for
maximum security since it produces the raw materials for
nuclear bombs with the risk of terrorism, thus threatening
our civil liberties.

Four, radiation from the plant itself contaminates
the atmosphere and the water, enters the food chain and
ultimately affects the health of all those living in its
proximity. It always seems whe.i we weigh the benefits and
risks of nuclear power that we get all the risks and the
utility gets all the benefits.

Our insurance policies exclude nuclear accidents, yet
the Price-Anderson Act absolves the utility from most of its
financial responsibility. We are unalterably opposed to the
construction of the Callaway plant for the above reasons and

would like to cite the Wall Street Journal statement that

ALDERSON REPORTING COMPANY, INC.




10

14

15

16

17

18

19

300 TIH STREET, SW. | REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 2345

12

13

20 |

21

‘l. 22

23

‘.' 24

-d

"Unreliability is becoming one of their -- i.e., the nuclear

plant's -- most dependable features." When a nuclear plant
like Consolidated Edison Indian Point 2 plant in New York
was shut down for repairs it took seven months and $1 million
to complete a series of repairs which the utility's president
admitted would have taken two weeks at a fossil fuel plant and
over and above unreliability we have seen studies which
indicate that the need for =-- the future need for electricity
does not warrant the construction of the Callaway plant in
the first place.

JUDGE GLEASON: Thaniz you, Ms. Spiegelberg.

Pearlie Evans? Just give your name and your location.

LIMITED APPEARANCE STATEMENT OF PEARLIE EVANS

MS. EVANS: My name is Pearlie Evans and I am from
the office of Congressman William L. Clay. I serve as his
district assistant here in the St. Louis area.

I am here because there are a couple of things that

I want to express on behalf of Representative Clay, who has had

many concerns about the building of the Callaway nuclear
power plant and has expressed his opposition to it for many of
the reasons that have already been cited.

But I would like to enter into the record the fact
that Congressman Clay was the scle representative who —contacted
Dr. Ernest Votenau, who at that time was Director of the

Nuclear Regulatory Commission Office of Inspection and Enforce-

ALDERSON REPORTING COMPANY, INC.
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ment, asking for an investigation of the Bill Smart firing
incident.

Now on Monday, December 12, 1977, Bill Smart was
demoted from an ironworker foreman to a general foreman with
a big pay cut. I am told that this was one of the first cases
that was investigated by the NRC, but on Monday, I believe
this was Tuesday, of '78, he was fired.

Now the concern here is that the power plant and
the three organizations that have filed their joint petition

have asked for -- asked that "nion Electric be denied a

licensing permit. Mr. Clay supports that effort. These groups

are Coalition for the Environment, the Crawdad Alliance and
“e Missourians for Safe Energv.

I would like to enter into the record Bill Clay =--
Congressman Clay's rationale for his opposition and this is
a publication from the Wednesday, December 2, edition of the
Fost=-Dispatch, citing comments from Nunzio J. Palladino, who
is the new NRC Chairman. This is what he says, and he was
speaking, I might add, at the annual conference of the Atomic
Industrial Forum in San Francisco.

What he said was this to the industry people
represented there: "There have been lapses of many kinds in
design analysis resulting in bui lv-in design errors, in poor
construction practices, in falsified documents, in harassment

of quality control personnel and in inadequate training of

ALDERSON REPORTING COMPANY, INC.
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reactor operators,"” he said. Quality cannot be inspected
into a plant. It must be built into the plant.

And all of you, that is this group, I would say I'm
sure you know this, but the practices at some plants do not
confirm that the importance of this principle is always under-
stocd.

The Bechtel company is one of the largest nuclear
power plant builders, I am told, in the world. That company
has asked to be connected or hooked into tiie Union Electric
Callaway County plant. We also oppose that on behalf of that
group and from his office, that the application should be
denied.

Thank you.

JUDGE GLEASON: Thank you.

Marjorie Reilly?

LIMITED APPEARANCE STATEMENT OF MARJORIE REILLY

MS. REILLY: My name is Marjorie Reilly and I live
in University City, Missouri. I want to thank you for making
this time available for limited appearance statements from
the public.

I realize that the Board i35 required to rule only
on matters in controversy among parties to tanis hearing, that
1s, the single contention that the failure of the quality
assurance program for the construction of the Callaway nuclear

plant raises the possibillity that the operation of the plant

ALCERSON REPORTING COMPANY, INC.
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will endanger the health and safety of the public. However,
I hope that the Board will also consider, on its own
initiative, other matters affecting public hz2alth and safety
that have been beyond the resources of intervenor groups to
raise.

For example, I hope that the Board will review,
with the Missouri Public Service Commission, the Applicant's
technical and financial qualifications to operate the Calla-
way plant in accordance with 10 CFR Chapter 1.

The Missouri Public Service Commission is conduct-
ing an audit of the projected and actual costs incurred by
Union Electric in building the Callaway plant, including the
recently-cancelled second unit. Last year, the Missouri
Public Service Commission refused tu allow Xansas City Power
and Light Company to place in its rate base the newly-
constructed and operating Iatan coal-fired plant.“

The Missouri Public Service Commission determined
that Kaensas City Powar and Light Company had de-rated existing
plants in order to justify the need for the new plant.

Should Union Electric attempt to justify the need
for the Callaway plant in a similar manner, or should the
Missouri Public Service Commission determine €rom its audit
that Union Electric cannot charge customers for certain costs
of the Callaway plant, it is possible that Union Electric

would be unable to meet its revenue requirements for the

ALDERSON REPORTING COMPANY, INC.
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Callaway plant.

This, in turn, raises serious questions about the
Company's ability to fulfill the f{inancial protection require-
ments for liability insurance, indemnity agreements, additional
safety requirements stemming from the accident at Three
Mile Island and other costs associated with the safe operation,
shutdown and decommissioning of the Callaway plant, particu-
larly if these costs cannot be recovered from customers and
are assessed to the Company for its management decision to
build this nuclear plant.

Thank you.

JUDGE GLEASON: Thank you, Ms. Reilly.

ALDERSON REPORTING COMPANY, INC.
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1 Gwen Giles? |

XX‘ B LIMITED APPEARANCE STATEMENT OF GWEN GILES

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

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

. 5 senting roughly one-fourth of the city of St. Louis, the
g 6 ! fourth that is in this general area in vhich we are presently
3 I
3 7 | sitting.
-
N }g
; 8 t My purpose here today is simply to relate to you
[ b
: 9 § experience I've had since 1977 in the Misscuri Senate in
2 10 |
$ ; responding to concerns of ordinary citizens regarding the Cal-
E [t
2 1 laway plant. Very briefly, that response to me in the forms
2 12 of letters, personal telephone calls, telegrams, questions at
a |
B i . J a3 .
’ - 13 ‘ public hearings was 1n almost total opposition to the operation
a .|
§ 14 i of that plant, not just for reasons of physical integrity
= il
z 15 I in terms of what those citizens felt would result as ircreased
= |
z 16 ] cost to the, but more and overriding as reasons for opposition
r |
= h : an
b 17 | the ordinary citizens' fear -- great fear -- of personal
= s
:”_ 18 f health and safety, not just for themselves but for future
SRR
33, f generations of Missourians. Q
20 | In all honestly, I would say to you that I received
21 § two statements of support for that plant. They were both from
‘ 2 women who were about to enter a training program -- who had
3 entered training programs and came to me with complaints of
. 2 sex discrimination at that plant. So those are the concerns |
25

I came to express to you.

ALDERSON REPORTING COMPANY, INC.
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I hope that there will be a denial of the license
for the benefit of plain ordinary citizens who really don't
have a chance or the capacity to appear before such a group of
citizens.

Thank you very much.

JUDGE GLEASON: Thank you, Ms. Giles.

William Vaughn?

LIMITED APPEARANCE STATEMENT OF WILLIAM VAUGHN

MR. VAUGHN: My name is William Vaughn. I have a
Ph.D. in biophysics. I reside in University City, Missouri.

I am a Union Electric stockholder and I am Vice President of
a consulting firm entitled "Environmental Measurements, Inc."”

I wish to address to you a few remarks on Union
Electric's application for an operating license for Callaway
Unit 1. The perspective on my comments is that I was Chairman
of the St. Louis Coalition for the Environment's Energy
Committee in 1974 and 1975 when the construction permit was
first filed for.

Our group intervened in opposition to that applic-

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

hearings -- and our presentation for those hearings I am

somewhat surprised at how well our group of volunteers actually

prepared our research and presented our issues. \While we had
more than thirty initial contentions, in the prehearing nego-

tiations a lot of these contentions were restricted and very

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

Many of those contentions were ruled out as being
generic, which by no means indicates that they were spurious
or unresponsible. They were just too general for the Callaway
plant, as viewed at that time. Other issues were ruled out
because we could not financially afford the expert witnesses
required to formally present our case, again no reason to
dismiss these contentions as frivolous.

Among those contentions that did survive, perhaps
the strongest was the issue of Union Electric's forecast of
demand and their financial capability to safely operate the
Callaway facilities. As I reviewed these Contentions I thought
it would be worthwhile to share some 0of them with you today
and to demonstrate the continued strength of our arguments
from 1974 and 1975 against the Callaway facility and show that
troublesome generic issues still have not been resolved.

First, in 1974, we raised the point that electrical
demand would not grow as Union Electric was predicting it, and
that their financial position was not strong enough to allow
them to safely build and operate the facility. Now, in 1981,
Union Electric sites many of the sawe arguments which we raised
in 1974 for the re2ss.,ns they were cancelling Unit 2 back in
October of 127

L. &1k is could see the validity of these 1ssues,

why couldn't Union Electric see the validity of these 1issues

ALDERSON REPORTING COMPANY. INC.
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back in '74 and '75? As a matter of fact, Union Electric
cancelled 1200 megawatts of capacity whichwuld be less expen-
sive for them to build, less financially burdensome for them
to build, in favor of continuing with the more financially
risky Callaway nuclear facility.

Second, we raised the issue that Union Electric would
bear enormous burden from a temporary or long-term shutdown
due to safety considerations at other plants. Since that time
there have been several instances of reduced power operating
conditions throughout the industry and imposed by the Nuclear
Regulatory Commission which have imposed financial burdens on
other utilities.

The problems following Three Mile Island are an
example. We do nc feel that Union Electric could stand the
financial ripple of an impact of reduced power considering how
delicate their financial situation is now.

Third, we raised the point that the pressure fatigue
-=- the pressure vessel fatigue cracks were a significant issue,
even thought it was not resolved at the time. Because it was
generic, we could not raise it for the Callaway facility. Yet
in 1981 the issue of pressure vessel fatigue and safety consi-
derations has surfaced publicly as thermal shock issues were
discussed and Oak Ridge National Laboratory was asked to look
into this issue which we raised in 1974.

If Union Electric cannot benefit from the results of

ALDERSON REPORTING COMPANY. INC.
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those findings that Oak Ridge National Lab may come up with,
may not implement them in the plant, we fee! that the pressure
veseel integrity is still in question for the Callawvay facility.|

Fourth, we raised the issue of gquality assurance,
whether or not Union Electric would be able to implement
adequately a quality assurance program that would assure safety
for the public. I believe in your hearings recently you have
had several questions raised about that point, which we also
raised in 1974 and 1975. There has been inadequates implemen-
tation of that concern.

We guestion the ability of Union Electric to design
and implement an adequate emergency evacuation plan. Such
emergency evacuation plans depend heavily on dispersion models
of air pollutants. Union Electric's models, in turn, depend
heavily on the calcine assumption that there will be long-term
statistical behavior of the plume of pollutants, of radiation.
That is well known. That is not going to be the case in the
event of an accident that requires an emergency evacuation.

There need to be different modeling considerations.
For an adequate protection of the public, models must be able
to take into account reasonably well the short-term dispersion
conditions from suci. facilities. Union Electric's models, as
far as we can determine, still do not take into account the
latest research on any diffusion from such low structures.

There are many other issues which were raised in 1974

ALDERSON REPORTING COMPANY, INC.




i 2345

300 TTH STREET, SW. | REFOUTERS BUILDING, WASHINGTON, D.C. 20024 (202,

10

1

12

13

14

15

16

17

18

19

L LT AT L

AR sam e

= =

20

2]

22

23

24

25

2100

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

plant. We still guestion very strongly the safety and the

wisdom of having the plant operating with so many unresolved

questions and I ask you to think in terms of the public safety
rather than the enormous number of dollars that have been
poured into the holes out at Callaway building that facility.

Think of the public safety rather than dollars at the
moment as you come up with your decision. We think that they
have not adequately addressed all of these long-standing
issues.

Thank you.

JUDGE GLEASON: Thank you, Mr. Vaughn.

Louis Green, please?

LIMITED APPFARANCE STATEMCNT OF LOUIS GREEN
MR. GREEN: My name is Louis Green. I'm a lawyer

practicing here in St. Louis. I have been, all of my adulc

life, as were my father and grandfather before me, my family
and I have roots in this community and we are concerned about
the potential impact on this community of the decision that
you will make.

We are concerned about many aspects of it, of course,
but the one I want to address here is the one of construction
defects. I know you've heard a lot about construction defects.
I assume that substantial construction defects may or do give

rise to potential safety hazards. I'm not an engineer. I don'tl

ALDERSON REPORTING COMPANY, INC.
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know enough about the consequences of construction defects, as
you do, and I am not here to talk about the consequences of
them.

The one thing that I do kXnow about construction ]
defects that you don't know is what I want to tell you. That
relates to the complaints that have been made, if you want to
call them complaints, the statements and allegations that
have been made about deficiencies in construction by Bill
Smart.

Unlike you, I have known Bill Smart personally for
1 numker of years. I have known him pretty well, and I want
you to understand that in my opinion he is an extraordinarily
truthful person. I think there can be no serious guestion.about

his competance to judge whether a plant is being built, at '

least the things he has pointed out, whether they are being
done correctly or not. |
His performance demonstrates that he is perfectly
capable of knowing whether something is being done right or
not within the range of his experience. What I am here to tell
you is that he is a very credible, truthful person. He will
tell the truth, in my experience, even when the truth is very,
very harmful to him. He will come forward and volunteer it.
So I urge that you give very great consideration to
the allegations he has made about construction defects. They

are not to be dismissed lightly. Whatever he has complained

ALDERSON REPORTING COMPANY, INC.
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about that has not been investigated in the field should be
checked out. If necessary to tear something down to get at the
construction and find out what is .n there, that should be
done because I am confident that yeca will find that most of
what he has said will turn out to he accurate.

Thank ‘"ou.

JUDGE GLEASON: Thank you, Mr. Green.

Thomas -- I really can't make that name out =-=-
Perril? Your writing is as bad as mine.

LIMITED APPEARANCE STATEMENT OF THOMAS THIRLKAL

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

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

of Missouri Energy Action and the Missourians for Safe Energy,

which is an intervenor in this hearing.

ALDERSON REPORTING COMPANY, INC.
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Intervenors have clearly shown that construction
defects are a great hazard to the citizens of Missouri. These
defects only increase the likelihood of a temporary shutdown
of the Callaway plant. There are serious questions as to how
the costs of such a shutdown would be handled.

This issue was addressed at the last shareholders'
meeting of Union Electric, where a group of shareholders intro-
duced a resolution requiring the Board of Directors to include
in their annual report the projected cost of a shutdown of the
Callaway plant for a period of six months or more. Regrettably,
the Board of Directors refused to be responsible on this issue
and recommended that it be rejected.

This is not an idle guestion. Three Mile Island was
the grossest example of how ratepayers have been made to bear
the brunt of a shutdown of a nuclear plant. The Wall Street
Journal noted that so far ratepayers of Pennsylvania, through
an 18 percent rate hike, and state and federal subsidies have
paid $1 billion for the cost incurred by the plant's closing.

The consideration of economic issues is of particular
importance in the time of this recession. According to the
Electric Power Monthly and Industry Journal, when the Callaway
plant goes on line Missouri Electric rates will be increased
by thirty percent. When this happens, Missourians' electrical
rates will be the sixth highest in the nation.

The irony of this is that Missouri is one of the

ALDERSON REPORTING COMPANY, INC.
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most economically depressed states :n the nation. Our unemploy-?

ment rate is almost twice the national average of 8.4 percent.
We believe that these extreme increases in rates are not
justified because of the huge cost overruns that have occurred
since the plant's inception.

The estimated price of Callaway is now $2.1 billion.
This is up from $550 million in 1971. In short, the ratepayers
are now being punished for Union Electric's inability to
effectively plan for the Callaway plant. We think it is
unfortunate that the NRC does not consider the economic impact
of a nuclear power plaant when it issues an operating license.

A studvy by the Commission on Environmental Quality
shows that the implementation of solar power would create
twice as many local jobs as would nuclear power. Clearly, in
the long run, solar would be more beneficial. The above
arguments are clearly demonstrating the need to deny Callaway
its operating license on all levels -- health, safety and
economics. The operation of the Callaway plant is a mistake.

Simply put, to allow the Callaway plant to operate
turns both the physical and economic concerns, both the safety
and health of Missourians.

Thark you.

JUDGE GLEASON: Thank you, Mr. Thirlkal.

Mr. Rudolph Kaufman?

ALDERSON REPORTING COMPANY, INC.
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LIMITED APPEARANCE STATEMENT OF RUDOLPH KAUFMAN

MR. KAUFMAN: Good morning. My name is Rudolph
Raufman. I live in University City. I am not here as a repre-
sentative of any organization that has been involved in these
proceedings. I come here as a concerned and interested citizen.

I was able to attend parts of the four hearings and
I read part of the transcripts. What I have heard and seen
during these days has been enough to give me great concern
about the safety of the Callaway plant and, therefore, of the
safety of all of us in this area. I was astonished to find
out that Union Electric and its contractors are almost entirely
responsible for the monitoring of construction and the reporting
of safety violations.

We seem to be operating on some kind of honor system
called self-regulation where we, the citizens of this area,

are utterly dependent on the reliability, efficienc? and 1
honesty of the representatives of companies which have a vested
interest in producing a plant as fast as possible at the lowest
cost possible.

Even so, enough has come out of the testimony pre-
sented here by these company representative t» cause serious
doubts about the safety of Callaway. We have heard about
defects in concrete, defects in welds and embeds, defects in

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

many areas have so far progressed in construction that they are

ALDERSON REPCORTING COMPANY, INC.
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1 not accessible and can no longer be inspected.

2 One of the most shocking things, toc me, was that a
3 defect in pipes was discovered not by the guality assurance
4 inspectors on the site but by a report from Wolf Creek,

5 vhere 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 Callawvay tc help

8 monitor the safety of construction work? I den't think so.
9 The name of Bill Smart has been menticned a number of times
10 here and I think after 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
13 lose your job.

14 So I don't think we can rely on the work force at
1§ Callavway to ccntribute to the safety and guality assurance
16 people and if contractors and Union Electric don't do their
17 jobks 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 guote Mr. Nunzic Palladino's speech
21 that's already teen quoted. So¢c I don't want to repeat it,
22 but I do want to repeat this one sentence, vhen he =aid,

23 "Quality cannot be inspected into a plant; it must be built
24 into the plants.”

25 Mr. Chairman, ycu and your committee of esxperts

ALDERSON REPORTING COMPANY, INC
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. 1 will have to make a Jjudgment as to whether guality has been
2 and is being built intc this plant. I have heard and read

3 enough testimony tc think that it isn't, even thouah I am

4 not an expert. You will have to weigh the financial fate cf
S Union Electric against the potentiesl 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 plant which even industry scurces reccgnize we probably

11 don't even need because of the diminicshed guote and demands
12 for power.

13 Shutting down coenstruction now will be cheaper feor
14 Union Electric than another Three Mile Island and a lot

16 better fcor our health and wvelfare.

16 Interestingly enough, there was an article in the
17 paper yesterday about the cperators of Three Mile Island who
18 are now suing the NRC for billions of docllars. The suit

19 says negligence and omissions ty the Nuclear Feculatory

20 Commission in the performance of its duties and

21 responsitilities were causes of the TMI accident and the

22 resultant damaces to GPU. €So now the NRC is teing blames

23 for the failures that occurred on the Three Yile Island.

‘ 24 Pnd on the principle that if we don't learn from

25 the mistakes of the pas:, we are round to repeat it, I wculd
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1 1ike vyocu to accept into your record a two-part article from

2 the New Yorker that relates to what happened at Three Mile

3 Island that may not directly pertain to these hearings but

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 GLEASCN: %We'll have it appended to the

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

9 curselves.

10 YR. KAUF¥AN: I have about six or eight copies
11 here.
12 JUDGE GLEASON: All right, if you could just give

13 them tc the reporter.
14 (The documents referred to follow:)
15

16

17

18

19

20

21

22

23

24

25
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A REPORTER AT LARGE

CARDINAL rule for the de-

signers of commercial nuclear

power plants is that all systems
essential to safety must be installed in
duplicate, at least, so that even if some
of the apparatus fails there will always
be enough extra equipment to keep the
plant under control. Federal regula-
tions governing the industry mandate
strict conformity to this prudent design
philosophy. Still, there is a type of
accident that can jeopardize the safety
of a nuclear plant despite the fact that
it may be equipped with several levels
of carefully engineered safety devices.
This type of accident involves what is
known as a = ilure —
a single event or condition that can
cause simul i -
tions and create a widespread failure in
the plant’s safety system. Dr. Stephen
H. Hanauer, who is an engineer with
the Nuclear Regulatory éommiuion
and has been one of the federal gov-
ernment’s chief nuclear-safety experts
for the last fifteen years, has written
an extended series of official reports
on the “disastrous effect” that com-
mon-mode failures could have on
the reliability of key safety systems
in nuclear plants. On July 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-
leagues, in reviewing the design of a
proposed nuclear power plant, had ob-
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-
struction, but the recommendation was
never carried out. On March 28,

1979—barely _three months after the
plant started commegcial operation—it
was struck by common-mode failures
that contributed to what is now
regarded as the worst accident in the
history of commercial nuclear power.
Hanauer’s memorandum, which was
just one of the unheeded warnings per-
taining to the plant that federal safe-
ty authorities had received over the

THREE MILE ISLAND

i~CLASS NINE ACCIDENT

previous decade, was entitled “Report
on Three Mile Island Nuclear Station
Unit 2.”

Dedicztion ceremonies for Threr
Mile Island Unrit 2, some ten miles
southeast of Harrisburg, Pennsylvania,
were held on September 19, 1978.
Deputy Secretary of Energy John F.
O’Leary, a leading spokesman for the
Carter Administration’s nuclear-pow-
er policies, described the new plant on
that occasion as an “aggregation of
capital and patience and skill and tech-
nology™ that was “sort of a miracle
in many ways.” According to Dr.
O’Leary, who served as the director of
licensing at the Atomic Energy Com-
mission from 1972 to 1974, the plant
was “a scintillating success,” and he
added that from this achievement “it
is fair to conclude...that nuclear
[power] is a bright and shining option
for this country.” Dr. O’Leary re-
turned to Washington, D.C., after the
ceremony, taking back with him a sou-
venir Three Mile Island Unit 2
paperweight, and for months after-
ward he kept on his desk a photo-
graph of himself taken during that

speech—in which, it must be noted,
he did not discuss Dr. Hanauer's report
of July, 1969, or any of the other
documents in the government’s inter-
nal files which pertained to potential
safety problems affecting Three Mile
Island Unit 2. Nor did he make any
mention of a candid and much more
general private memo, dated Novem-
ber 1, 1976, that he himself had
prepared at the request of the pol-
icy-planning staff for the incom-
ing Carter Administration. In that
memo, which focussed on some of the
weaknesses in the federal govern-
ment’s handling of what he re-
ferred to as ‘““the massive safety issues
associated with the commercialization
of nuclear power,” O'Leary said that
tially catastrophic nuclear incidents
m«&z&ion that sooner or
later a major disaster will occur at a
nuclear generating facility,” and that
“the N.R.C., as was the case with its
predecessor, the Atomic Energy Com-
mission, has been unwilling to face up
to the policy consequences of assigning
high probability to a serious nuclear
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day after the accident,
i Dr. O’Leary’s
memorabilia from the Three Mile Is-
ceremonies had been

is desk
Given the regulatory lapses leading
accident, and the extensive
ings about the plant’s safety
h had }

weaknesses wh ng been avail-

4 ] ) |
federal officials, there 1s some
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controversy over
nd they have been the

focus of research that, as a member of

to these college applications by letter.”

the Union of Concerned Scientists, I
have carried out for the last ten years.
Results of this research had, in fact,
pruﬂ‘;:mi the U.C.S,, in a report pu?»-

1

lished on recom-

January 26, 1979, to
mend that sixteen plants, including

Three Mile Island Unit 2, be shut

down for repairs

hours
28, 1979

N the early-morning

Wednesday, March
Three Mile Island Un
tioning
control. (The adjacent
Island Uni
had been shut down six weeks earlier
for refuelling and was undergoing
tests before it

normally, under fi ati
Three Mile

t 1, its sister nuclear plant,

was to resume u;\(ra-

on, later that day.) No onc on duty at

e plant was a qualified nu lea

engineer, or even a college graduate,

nor had anyone there ever re eived

technical how

aueq jate

to handle complex reactor

tm::..r:g on
emergen-
cies. Sucl training
the N.R.C

given in the standard

was not required by

and was not customarily

one-year (l'p'"o]~

tor-training programs co iducted
by the and de-
signed primarily to instruct the opera-

\ .
utility companies

tors on how to go about their routine

duties. Plant supervisory personnel,

moreover, had
received only

ficial training on how
to respond to complicat-
ed plant malfunctions.
Craig Faust and Ed-
ward Frederick, both
of whom were high-

also

super-

school praduates who
had fo.merly operated
submarine reactors for
the Navy =nd were
licensed by the N.R.C
to operate the
reactor at I hree Mile
Island, were on dun
in the Unit 2 control
room. T he shift super-
visor, William Zewe,

new

another high-s hool
graduate who had beer
through the Navy’s nu-
clear program and was
a licensed senior reac-
tor operator, was do-
ing paperwork in his
office, next to the con-
trol room. Zewe
in charge of the plant
during that
graveyard sh'ft—11I
P.M. tO 7 Two
technicians on Zewe’s sixteen persor

Wwas

r ht's

AM

oxcmig“.t crewv were in the basement
carrying out routine maintenance on
part of
which provided

the main feedwater system,
the reactor with one of
two vital supplies of cooling w
The plumbing arrangements in a
clear plant—unlike the pipes in, say, 2
house—are built to exacting standar
and require exc rc'!ir‘.iv'.\ careful
tenance. In addition, the water
by these pipes must be cont
'

prevent foreion mat

through the sy

SterY

The maintenance workers, whe

were rot required to have federal

licenses or to go through any
programs, were try-

approved training

ing to cope with a problem comm

to any system a

type of plumbing

clogged pipe. The pipe in question was

a small one coming from one ol

tanks, known as polishers,
. - -

moved impurities from main fes

/l-.'.t‘ P”‘.lﬁ“;l"\ them-
selves had to be cleaned out p"-',\ui'»
cally, so that the sludge accum ilat
inside them could be disposed of

fre\“ lters TNy resin beade ¢}

the consistepcy af coarse sand

be installed. 1

he work had been g




on for about eleven hours, and the
er pipe, which was sup-

to allow sludge from Polisher

o. 7 to be flushed into a receiving
tank, ha . Donald
Miller, one of the technicians on duty,
ing to clear the line for

had been trying
about hour by shooting in w
Shortly before A.M., Frederick

Scheimann, the Unit 2 shift foreman,
went to the basement to see how work
on the pipe was progressing. He dis-
cussed the problem with Miller and
with Harold Farst, the other techni-
cian on duty. Scheimann climbed up
on top of a larger pipe so that he could
look into the polisher through a glass
window. “All of a sudden, I staiced
hearing loud, thunderous noises, like
a couple of freight trains,” he said
later. He jumped down from the pipe,
heard the words “Turbine trip, reactor
trip” over a loudspeaker, and rushed
to the control room. [he maintenance

L working polisher _had
accidentally :
main feedwater system, forcing i
Z's generating equipment—its turbine
and reactor, which had been operat-
ing at ninety-seven per cent of full
power—to shut down. The equipment
suddenly tripped at thirty-seven sec-
onds past 4 A.M.

Routine emergency procedures were
initiated automatically. Unit 2 had
been equipped with multiple automatic
devices, supposedly fail-safe, that were
designed to respond immediately in the
event of a serious plant malfunction.
These devices were linked to an elec-
tronic alert system that constantly
monitored all majer aspects of plant
performance and triggered remedial
action if it detected an abnormal
condition or awy signs of impending
trouble—including, certainly, the
failure of the plant’s main feedwater
system. To deal with this particular
problem, the plant had been equipped
with three emergency feedwater
pumRs that were agslznca to_operate
automatically if the main feedwater
system maltunctioned. W ithin seconds
a‘ter the equipment was shut down,

the three emergency feedwater pumps
went into operation, just as the reac-
tor’s designers had planned. The in-
cident should have ended there. A few
seconds into the shutdown, however,
all the careful plans for insuring the
safety of Unit 2 were upset. The crisis
had two immediate causes. First, the
puclear reactor—the steel tank that
holds the plant’s uranium fuel—had
responded violently to the shutdown of

/
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“And now it is my pleasure to introduce

His Honor the State Bird.”

the main feedwater system. I he pres-
sure of the cooling w in the reactor
had mcreaga rggidlr; since it was still
being heated by the hot uranium fuel,
and the pressure suree had _popped
open_a relief valye. this activity

was predictable, but what happened
then had not been predicted or allowed

for: the relief valve, which should
have reclosed after a few seconds,

jammed open. Cooling water started to
hrain cut oi the reactor at a rats of up
to a hundred and ten thousand pounds

had created a common-mode failure—
a multiple safety-system failure—of
the sort that, because of its supposedly
remote probability, had been officially
reg;ded as an “incredible’ event.

ring the first few minutes of the
accident, conditions at the plant were
grave but not desperate, since there
was a remaining set of safety devices
available to help cool the reactor. This
equipment consisted of three additional
pumps—part of the high-pressure in-
Jection system, which was connected ta.

an hour, or about tw

; inute—a hemor-
rhaging that seriously threatened the
safety of the plant. Second, the crisis
was compounded by one of those in-
stances of carelessness that easily es-
cape detection in a complicated ma-
chine like a nuclear power plant,

Somebody, most likely during routine
tests two days before, had shut two

valves in the sy t
from the emergency feedwater pumps

into the parts of the cooling system
where cooling water was urgently
needed. The three pumps that were
expected to cool the reactor—a single
steam-driven emergency feedwater
pump and two emergency feedwater
pumps powered by electric motors—
were rendered completely ineffective.
In other words, a testing procedure

a special reservoir of emergency cool-

in

_ing water—that were capable.of

resupplying the reactor with g4 thau-

sand gallons , or
more than enough to compensate for

what was being lost through the stuck
relief valve. Two minutes after the
accident began, two of these emer-
gency pumps automatically went on,

but to no avail, for the reactor opera-

tors monitoring the accident on instru-

ments _in_the control decided to
shut_them off. They throttled the
pumps so that practically no emer-
gency water could be delivered to the
reactor. This €
i ident began

and represented a further common-
mode failure—in this case, a deliberate
n.aneuver by the operators to override
the plant’s automated safety equip-
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ment. The operators then inadver-
tently worsened the accident still fur-
ther. They opened a drain line to
remove even more water trom the
reactor—an action that effectively dou-
bled the severity of the coolant less.
Faust, Frederick, Zewe, and Schei-
mann, who were trying to cope with
the accident as best they could and
were performing in accordance with
their limited training, had interpreted
control-room instrument readings to
mean that the reactor had too much

water in it rather than too little. They

were unaware of the open relief valve.
he control room at Unit 2 had
no indicator that directly reported
whether or not the relief valve was
open, and so it remained open, unknown
to the operators, for some tw
and twenty minutes. (Brian Mehler,
the supervisor of the incoming shift,
arrived early that morning and discov-
ered the open relief valve during his
review of plant conditions.) Nor—odd
as it may seem—was the control room
equipped with any instrument that di-

rectly told the operators how much
cooling water was inside the reactor.
lns!eaé, the operators had been trained

to monitor the water level in another

reactor’s primary cooling system. The
pressurizer, which was partly filled
with hot water, helped control the pres-
sure of the reactor’s primary cooling
water. The operators had been in-
structed, in the absence of a reactor-
water-level indicator, to infer the
amount of water in the reactor from
the amount in this auxiliary tank. Ac-

cordingly, since the pressurizer instru-
ments _ind] the pressupizer

was full, the operators assumed that the

reactor was full, too. This particular

way of interpreting their instruments,
Frederick later explained, was “what
everybody punches into you” during
the operator-training program.

Within five minutes after Unit 2’s
main feedwater system failed, the reac-
tor, deprived of both normal and enier-
gency sources of cooling water, and no
longer able to use its enormous ener-
gy to generate electricity, gradually
started to tear itself apart. The pres-
sure of the water inside, which had
increased suddenly in the few seconds
after the accident began, now kept de-
creasing, uncontrollably and at hmes
precipitately. The water remaining in
side_the an_to flash j
steam, which in the next few hours

tank—a separate one, called the pres-

surizer—which was connected to the

ANp MEMBER OF THE
“W YORK STOCK EXCHANGE

expanded and blanketea much of the
reactor’s uranium fuel, prey

ling. A series of further
instrument problems, equipment mal-
functiors, computer-system break-
downs, and numerous other difficulties
beset the Unit 2 operators and a grow-
ing number of plant officials who were
coming to their aid. “It seemed to go
on and on, rprise,”’
Thomas Mulleavy, a radiation-pro-
tection supervisor at the plant, has re-
called. ““The »quipment that we had to
use did indeed malfunction, as most
equipment will do on occasion, and
always seems to when you need it
most.” At 7:24 a.M., shortly after
Gary Miller, the station manager, ar-
rived in the Unit 2 control room, a
“general emergency” was declared—
the first ever to arise at a commercial
nuclear power plant in the United
States. Plant personnel tried to tele-
phone this news to the N.R.C.’s re-
gional office, outside Philadelphia, but
they were unable to reach anyong there
at that hour and had to leave a mes-
sage with the N.R.C.’s answering ser-
vice.
-The net result of a long chain of
human and mechanical failures was

that for some sixteen hours the hot,
uranium-fuelled core in the Unit

reactor was_not adequately cooled. ﬂD

the uranium fuel rods overh

swelled, and ruituredl accordmg to
post-accident ! estimates, with
‘““‘L%lwwm
rubble. The severely damaged fuel

rods released large amounts of radio-
active material into the rest of the
reactor, and, b

cause of the
lief valve, much of this mater'al es-
capea wmpn_“*?ﬂ'. building
housing the reactor. e atmosphere

there became “murderous'v radio-
active,” as one N.R.C. official later
descnbcd n and thousands of gallons

r from the reactor
were acudentallk pumed from the
comammem huxldmg into a less secure

auxiliary . Plant officials, how-
ever, say that the) were unaware of
the extensive fuel damage—believing,
because of the readings from the pres-
surizer tank, that the fuel in the reac-
tor was adequately covered with cool-
ing water—and they assured the pub-
lic throughout the day that there was
no threat of a radiation release. (Some
congressional investigators have con-
cluded that the managers of the plant
knew about, but did not disclose to the
N.R.C., certain data that would have
indicated the true peril the plant faced
that Wednesday.) Like the plant offi-
cials, the N.R.C. concluded from the
data it received from the plant that




“Of course, Barnaby

the reactor had been kept in a stable
condition, and in very carefully
worded public statements agency offi-
cials went to great lengths to play
down the seriousness of the accident.
(According to tape recordings that
were made of some of the conversa-
tions that day at the N.R.C.’s emer-
gency headquarters, senior N.R.C.
public-relations coordinators said that
‘owe oughtiabeseal agey” in report-
ing what the N.R.C. knew about
~ conditions at the plant.) Joseph Hen-
drie, chairman of the N.R.C,, brm'é
“members of Congress the next day—
March 29th—said that there might
have been some minor “‘cracks” _in
“perhaps about one per cent” of the
reactor's uranium fuel rods, but he
emphatically assured them that there
was no serious “ongoing problem” at
the plant. Instrument readings from
the plant by then showed extremely

these readings as an “‘oddball” in-
strument error.

Not until early on the morning of
Friday, March 30th—two days af-
ter the start of the accident—did the
magnitude of the problem begin to
be understood by plant and N.R.C.
officials. A three-and-a-third-ounce

high radiation levels in the contain-
(mem building, but Hendrie dismissed

Tadpole is just my pen name.”

m coolin 1 taken from
the reactor iz: ig:ggax afternoon
was found to contain g0 much radjo-
active_material that it became clear

an appreciable fraction of the reactor’s
fuel had been grossly damaged.
N.R.C. analysts admitted to being
dumbfounded by “failure modes™ that
had “never been studied,” and they
concluded that the fuel damage
might make it extremely difficult to
keep the reactor safely under control.
As the officials pondered the difficul-
ties, they received word from the
plant that of radio-
active gases had been released from
Unit 2 and were being blown by the
wind toward some of the neighbor-
ing towns. Furthermore, N.R.C. of-
ficials, relying on hasty consultations
with expert advisers, concluded that a
large, growing, and potentially explo-
sive “hy bble” _mj :

r—a develop-
ment that conjured up the spectre of a
possible large-scale release of radioac-
tive material from the plant. Federal
and state officials began preparing con-
tingency plans for an evacuation of the
region, and announced to the public
that evacuation might be necessary. An
estimated hundred and forty thousand
people fled the area during that week-

end—some in response to
advice issued by Penn-
sylvania’s Governor Rich-
ard Thornburgh to preg-
nant women and to
families with preschool
children, but most through
their own good sense.

By the evening of Sun-
day, April lIst, the atmo-
sphere of crisis had begun
to abate, for the N.R.C.
had found that its fears of
a hydrogen explosion were
based on spurious technical
analysis. There was never
any possibility at all of a
hydrogen explosion, the
agency learned, to its em-
barrassment, because the

ount XY,
to combine with the hy-
drogen to make an explo-

sive mixture was.simply

Moreover, what hydrogen
there was could be removed
by relatively straightfor-
ward techniques. This en-
couraging news still left
N.R.C. and Unit 2 offi-
cials facing several press-
ing problems, however,
the most important of which was
trying to keep the fuel in the reactor
adequately cooled. To aid in this ef-
fort, industry experts from around the
country converged on Three Mile Is-
land and formed advisory groups,
which developed plans for providing
long-term cooling of the reactor and
for preventing further leakage of radio-
active materials from the containment
and auxiliary buildings. On April 27th,
after weeks of delicate maneuvering,
the plant was finally stabilized and put

into controlled shutdown. No 2ppre-
bl tay of oo dicociis -
had e;giggffrom the piant during the

accident, according to the subsequent
official investigations; they did find,
however, that it had been a very close
call. *pdt Se.

Two years after the accident, Unit
2 remains shut down. Its uranium fuel
has by now been much cooled off, but
its containment building and auxiliary
tanks are flooded with gnore than a
million_gallons of radioactive waicr,
and its status as a showpiece for the
country’s “bright and shining” nu-
clear-powered future is greatly dimin-
ished. Unit 1 also remains idle, pend-
ing an N.R.C. decision on whether it
may safely resume operation. The only
work in progress at the plantis a clean-




up effort aimed at disposing of the
radioactive debris left from the ac-
cident. Metropolitan Edison, the com-
pany that operates the plant, has been
trying to recruit a w ork force for this
grim chore, which is expected to go on
for years and to cost at least a hillion
dollars—an expense that the owners of
the plant would like to see covered by
some type of federal bailout. The com-
pany's employment advertisements,
such as one placed in the Times in late
1979, have promised prospective re-
cruits for the cleanup work “‘up-
precedented oppartunities for new
scientific e\Ee'w". ¢” and “immediate
&rm.n' floor n"'.mit'-es for dedi-
cated scientists and C"z nee"mg per-
sonnel who want to be in the forefront

of emerging technologies.”
NIT 2, before its operation was
interrupted on \‘hhh 28, 1979

was pe"u..“,ng a routine task that h.s
been of .'12 importance to society
the early cxt'(rcmh century: it
was boilir
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fuel su bring about the
Industr Several im-
provements omen’s simple
pumpir h were made
later the century by
Tames Watt instrument-maker

from Glasgow, led to the eventual in-

troduction of a rotative engine pow-
ered by the expansion of steam. Watt’s
steam engine became the source of
power for new techniques of spinning
and weaving cotton which were in-
troduced in the late e‘[_'"t’tr:f? cen-
tury. T hese separate technical innova-
tions combined to produce the text le
factories that transformed agrarian
England into an industrialized nation.

Steam subse Jue
i

ntly became the motive

power for ra Iroads and shipping, and

by the end of the nineteenth century it
had begun to sj turbines invented
for the generation of ele tricity.

In this century, steam boilers of in-
creasing size and sophistication
fired, s essively, by wood, coal, oil,
natural gas, and nuclear en ergy have
been developed l«mh, a sin E‘P ‘m;’gt

generating station can supply all the
electricity needed by hundreds of thou-
sands of consumers. A concerted effort
over the last century by private
corporations and, more recently, the
federal government has carried for-
ward the development of technology
for central generating stations.
Among the important innovators in
boiler technology was a Rhode Island
engineer named Stephen Wilcox, who
in 1856 proposed a new type of water-
tube boiler, capable of producing steam
more efficiently than existing boilers
and with less risk of a boiler explosion.
Joining forces a decade later with a
New York inventor named George
Herman Babcock, Wilcox founded a
company, which patented its first
boiler in 1867 and continued to de-
velop boilers of advanced design. The
Bab\ ock & Wilcox Company, which is
now a subsidiary of McDermott, Inc.,
has become a major multinational
er tefprise, and is one of the four prin-
.,,al American manufacturers of
nuclear reactors. (The others are the

Westinghouse Electric Corporation,’

Combustion Engineering, and Gep-
eral Electric.) Two of the nige
Babcock & Wilcox reactors current-
ly licensed for commercial operaticn
in the United States are on Three
Mile Island, and Babcock & Wilcox
tors are on order for ten more
nuclear plants, in the United States

reac

and abroad.

In contrast to the brewer’s copper
kettle that used as a boiler in
Thomas Newcomen’s revolutionary
steam engine, a nuclear steam-supply
system, comparable though it is in ba-
sic purpose, is a machine of great com-
plexity. At the center of the system is
a reactor vessel that is connected to
one of the most elaborate plumbing
systems ever devised. The typical Bab-
cock & \".‘x OX reactor,
ic example, is a steel bottle that stands
some forty feet hxg“‘ measures fifteen

was

to use a specif-

feet across, and weighs more than four
hundred Inside the reactor’s
walls—eight and a half to twelve
inches of steel—is the uranium core,
itself weighing a hundred tons or

tons

more, where controlled chain reactions

heat that, as in a conven-

provide the

tional electric plant, is used te turn
water into steam to drive a turbine.
The reactor’s core is impressively
compact: it is only twelve feet wide
and twelve feet Pf;gh

In a controlled nuclear reaction,

uranium nuclei fission—split apart-

with a consequent release of therm

energy, which can be used to convert
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water into steam to power a turbine. It
was not until the end of 1938, when
Otto Hahn, Fritz Strassmann, Lise
Meitner, and Otto Frisch discovered
how the uranium nucleus could be
fissioned, that any method for tapping
the energy inside the atomic nucleus
was even theoretically available. The
successful theoretical and experimen-
tal work carried out during the Sec-
ond World War under the Manhat-
tan Project ied to the development
of methods for fissioning a relatively
rare form of uranium—
U-235. The knowledge
gained about how to
split the nucleus of U-
235 was used—as all
the world is aware—to
develop weapons of un-
precedented destructive
ability. After the war,

cooled by a gas, such as carbon diox-
ide, and s.me use liquid metal as a
coolant. A Babcock & Wilcox reactor
is generically identified as a pres-
surized-water reactor—a type of reac-
tor that was developed to power nu-
clear submarines for the Navy and has
become the world’s most widely used
commercial power reactor. T here are
now forty-three pressurized-water re-
actors licensed to vperate in the United
States, and sixty-four more are operat-
ing around the world. In a pressur-
ized-water reactor, the
water is kept under
extremely high pres-
sure—approximately
twenty-two hundred
pounds_per square
Jdnch—so that it can
absorb the heat from
the nuclear reaction

atomic-bomb scientists
advocated the commer-
cial production of electric power by a
domesticated version of the process
that had devastated Hiroshima and
Nagasaki. For some thirty-five years,
the United States government, several
major private companies, and cadres of
technical specialists have worked to
exploit nuclear energy as a means of
powering electric-generating stations.
Over most of this period, the pro-
moters of the program, the American
scientific establishment, and many
members of the general public have
looked upon uranium as the basic fuel
that the nation will depend on for its
future material prosperity.

In most modern power reactors, the
uranium fuel is in the form of millions
of ceramic uranium-dioxide pellets,
each about the size of the tip of one’s
little ﬁnger, which are stacked inside
slim tubes made of an alloy called Zir-
caloy. These fuel rods—there are
about forty thousand of them in a
typical Babcock & Wilcox reactor—
stand upright inside the reactor, as if
someone had created a forest of pre-
cisely spaced metal trees. Pumng the
uranium fuel in large numbers of
metal tubes rather than in one clump
increases the surface area, so that the
| water ﬁuwing through the reactor can
|more effec tively carry off the heat gen-
erated by fission. This is important for
both safety and economic reasons: the
'arrangemem helps prevent the reactor
|fuel from overheating, and allows the
most efficient use of a given quantity of
fuel.

There are several types of commer-
cial power reactors. Some use ordinary
water to their

cool fuel, some are

through pipes three feet in diameter
Jnto_steel tanks—the steam gener

umps. The water that goes
the reactor is known as the

and yet not turn to
steam. T he
must be kept moving through the
reactor—or else it would soon over-

heat—and large, nine-thousand-horse-
Fwer pumps are provided to keep it
owing upward through the hot ura-
nium-fuelled core. After it emerges
from the core, the heated water flows

R~ T A

water

int - te genera-

tors—that are partly filled with water

supplied by the plant’s main feedwater
through
primary
cooling water, and the water supplied
by the main feedwater pumps is desig-
nated the secondary cooling water.
The heated water from the reactor
does not mix with the water supplied
to the steam generators by the feed-
water pumps; instead, the water from
the reactor flows through thousands of
small tubes inside each steam genera-
tor. These tubes are surrounded by the
water—the secondary cooling water —
that is supplied by the feedwater
pumps. Much as a conventional radia-
tor for home heating passes hot water
through its coils to warm the sur-
rounding air, heated water from the
reactor, moving through the tiny
steam-generator tubes, heats the colder
secondary cooling water surrounding
the tubes. Like a relay race, in which
one runner passes a baton to another,
the reactor-cooling system is designed
so that the heat added to the primary
cooling water as it passes through the
core is subsequently transferred —
inside the steam generators—to the
secondary cooling water.

The water in the secondary cooling
system, which is kept at much lower



pressure than the primary cooling
water, boils and turns into steam, and
this steam, as in a conventional power
plant, is piped into a turbine, where it
expands and, in so doing, spins the
large turbine blades, the way wind
turns a windmill. The shaft of the
turbine is connected to a giant electric
generator, and the turning of the shaft
spins the generator. The net result
of all this motion is an eiectric cur-
rent that can be sent through trans-
mission lines to the power station’s
customers.

If all goes well, the reactor and the
steam generators in a nuclear power
plant of the pressurized-water variety
maintain a stable, businesslike rela-
tionship such as might obtain between
two complementary monopolies. The
reactor can be thought of as selling
heat to the steam generators. The
various water-circulating systems in
the plant provide the transportation
for this commodity: the primary cool-
ing water delivers hea from the reac-
tor to the steam generators, and the
secondary-cooling-water system deliv-
ers the heat—in the form of high-
pressure steam—from the steam gen-
erators to the turbine. In terms of the
conventional-power-plant gua] of us-
ing steam to rotate a turbine genera-
tor, the power-producing achievement
of the primary and secondary cooling
systems in a typical Babcock & Wilcox
nuclear plant would surely astonish
James Wartt. Every hour, the steady
working relationship between the re-
actor and the steam generators in one
of these plants creates more than
eleven million pounds of high-pressure
steam. 1 his steam, which
giant turbine-generator to make

causes a

eighteen hundred revolutions a min-
ute, produces about nine hundred
thousand kilowatt-hours of electric
pc»v.'t‘r

For a nuclear plant incorporating
a pressurized-water reactor to func-
tion satisfactorily, its internal ener-
gy supply and demand must neatly

balance: the output of heat by the
reactor has to match the uptake of heat
by the steam generators. If this

delicate equilibrium is upset, the
temperatures and pressures inside the
reactor increase decrease

can or

suddenly and create an accident in
which the uranium fuel can overheat,
perhaps uncontrollably. One obvious
direct threat to normal cooling is the
rupture of any of the pipes that deliver
Qrunary coalineg swater ta the LeacCtlor.
» e
A but threat-

ening interference with

more indirect no less

the reactor-

cooling process can arise from mal-
functions in the secondary cooling sys-

tem, such as a failure in the main feed-
water pumps_that supply the steam

generators. In that circumstance, with
the steam generators no longer func-
tional, there would be no method for
removing the heat generated by the
uranium fuel, and the fuel would over-
heat. Furthermore, the relationship
between the primary and secondary
cooling systems is so complex that
there are circumstances in which too
much cooling water from the main
feedwater pumps would be as much of
a threat as too little. An excessive
supply of secondary cooling water to
the steam generators could drain so
much heat out of the reactor that the
pressure of the primary cooling water
might suddenly decrease. If that
occurred, some of the primary cooling
water could flash into steam, and the
resulting steam pockets in the reactor
could prevent needed cocling water
from reaching the uranium fuel
and keeping it adequately cooled.
Increases and decreases—large ones,
especially—in the temperature and the
pressure of reactor-cooling water must
be carefully avoided in order to
maintain steady power production as
well as safe and stable cooling of the re-
actor’s fuel. This requirement must be
given priority attention by both plant
designer- and plant operators.
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O keep a nuclear reactor operat-

ing smoothly and under control,
a number of systems, subsystems, com-
ponents, structures, and people have to
work together in a coordinated and
reliable way. The task is customarily
accomplished by an operating crew of
a few dozen people with the aid of —at
current prices—up to a billion dollars’
worth of hardware. The focus of the
plant operators, and the purpose of
much of the elaborate machinery they
work with, is the absolutely essential
task of keeping the power levels, pres-
sures, and temperatures inside the
nuclear reactor completely under
control. To this end, the plant is
equipped with intricate systems linked
oy miles of electrical cables—the cen-
tral nervous system of the plant. Data
from electronic monitors are fed into
computers and ranks of automated
protection systems that, in theory, will
respond swiftly and appropriately to
any contingency that migi\( com-
promise the reactor’s steady operation.
Federal safety regulations, rules, and
standards set forth—sometimes pre-
cisely but sometimes only in a gen-
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eral fashion—the precautions required
of each commercial nuclear generating

. plant. (These official safety require-
Advice for the Wealthy: ments were initially 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 aboiished the A.E.C. twenty
years later, as a result of the A E.C.’s
overzealous promotion of nuclear
power, and replaced it in 1975 with
the Nuclear Regulatory Commissior.
The N.R.C., as its first order of busi-
ness, adopted all the safety rules and
policies that had been established by its
predecessor.) All components, systems,
! and structures important to safety and
all operator actions and procedures
[ that could affect the health and safety
| of the public are supposed to be
!cowred b5, the web of federal regula-
{tions. 1 he plants must be outfitted
with vast arrays of safety equipment.
This apparatus must be highly reli-

I able—conservatively designed, rou-
USO rust tinely tested, carefully maintained, and
When you do something very well almost always installed at least in du-

you simply cannot do it for cveryone. 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-
ty priority, and dependable methods
;fur rapidly inserting gontrol rods to
: 3‘ shut off the nuclear reaction are man-
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dated. Sixty-nine control rods are in-
stalled in the typical Babcock & Wil-
54| cox reactor for this purpose. The con-
‘eru] rods act as blotters that absort
!W ~the subatomic particles that
s.’are given off when U-235 nuclei
£ 4! fission and that then hit the nuclei of
| other U-235 atoms and cause sub-
sequent fissions. By capturing neu-
*|trons, and so curtailing the fission
: 4| chain reactions, these rods control

:}the reactor is another major focus
|of the regulatory framework Plants
are required to have several net-
works of devices that can propel
copious supplies of cooling water
through the reactor during all
|d;ﬂerem types of cooling difficulties
| that can arise.
| To generate power and comply witl
‘ 4 b & | the safety guidelines, a nuclear power
- : S | station typically requires some fifty
SN e LY viping, held lugv??': by
2 }

rwenty-five thousand welds; eight hun-
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cluded that even in the worst Class
Eight accidents, plant

would satisfactorily prevent any seri-
ous damage to the reactor’s core and
any serious release of radioactive ma-
terials into the environment. It is pos-
sible, they admit, that there are “hypo-
thetical” circumstances in which the
safety apparatus could fail, thereby set-
ting the stage for a huge release of
radioactive debris into the neighboring
region. Still, these potentially cata-
strophic accidents have been assurred
to be so unlikely that they pose no
“credible” safety problem. All such
possible W ible” accidepts—
accidents that supposedly could never
happen—are lumped together, for bu-
reaucratic convenience, in one catch-
all category. In the official shorthand,
they are simply referred to as Class

ac A

Experience with accidents in com-

plex systems shows that_ major mishaps

av innings, easily
overlooked even by diligent safety re-
viewers: a2 moment of inattention or
carelessness by an operator; the failure
of some small, seemingly inconsequen-
tial component; an elementary design
deficiency that was not detected, Sim-
ple malfunctions in a system as subtle
and intricate as that of a nuclear reac-
tor can combine with unsuspected
flaws or induce other malfunctions in
some vulnerable piece of equipment.
As the chain of malfunctions proceeds,
circumstances may require the emer-
gency operation of one or more of the
nuclear plant’s safety systems. Such a
scenario presupposes, of course, that
the contingency is one for which plant
designers have provided appropriate
safety apparatus. If not—if the ac-
cident unfolds in a way against which
no protection has been provided—the
accident may cause the plant to go out
of control. Safety systems, even if they
are incorporated into the plant design,
may or may not perform as intended.
The accident may be terminated safely
or it may develop in ways that can set
the stage for a terrible nuclear-radia-
tion calamity.

The most widely feared type of re-
actor accident is one that involves the
overheating and melting of the reac-
tor’s uranium fuel. As a reactor op-
erates, the fissioning of the uranium
riuclei results in the accumulation of
radioactive waste—nuclear ashes, so to
speak—inside the reactor core. These
wastes, prmcxpally the fngmems of
the split give off an
amount of radiation that itself consti-
tutes a significant source of heat. In

73

rormal openuon, this so-called decay
heat ° n per

o -

sent o1 uhe full power of the reactor.
san, T'hus, even when the fissioning of
the uranium fuel is halted —which oc-
curs when the control rods are inserted
in the reactor’s core—the reacter con-
tinue® to generate heat. The heat
produced by the radioactive decay does
diminish with time—rapidly at first,
then more ulowly——but gox mon;h;
after a reactor is shut down it remains
atJevels that require continuous cool-,
ing-water g

nadequate core cooling can give
rise to what is termed a geltdown
accident. If, for example, the reactor
suddenly lost its primary cooling water
through a large pipe rupture and was
not quickly supplied with emergency
cooling water, the temperature of the
fuel rods would rise within a minute,
or perhaps even sooner, from the nor-

ml m.huic_ degrees to mor
undre degrees, m
int

uranium would hgg'm to _melt. The

reactor core, with its dred tons of
uranivn fuel, would start to slump,
and lose its precisely arranged geome-
try. The yraniym itself, heated by the
radioactive waste materials that had
been gencrated during reactor opera-
tion, woul when
the temperamre climbed above about
ve th s—and in the ab-

sence of cooling the temperature would
do just that. In short order, the core
would turn into 3 _white-hot blob of
molten radioactive metal. Pouring to
the bottom of the reactor, the fuel
ould melt j ; thr !

i , and

would then drop onto the thick con-
crete floor of the containment build-
ing. The containment building is not
designed to withstand a meltdown; it
has no special features to stop the mol-
ten fuel from penetrating the concrete

and continuing downward into the
ground, (The assumption in designing
containment buildings has been that
meltdown accidents have a regligible
probability.) The sequence of events in
a meltdown accident has been called,
as long as anyone in the business can
remember, the China Syndrome—a
facetious reference to the general di-
rection in which the molten core
would be travelling. If a meltdown ac-
cident took place, the containment
building could undergo several forms
of collateral damage. The buildup of
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| Tesidual water in the building, and
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other phenomena could damage the
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as a temperature inversion, which would
keep the radioactive cloud trapped
close to the ground—widespread in-
juries could result. These would in-
clude both short-term, life-threatening
injuries from acute radiation exposure
and long-term increases in cancer and
genetic defects induced in the exposed
population by the punishing fadiation
that would emanate from the pass-
ing radioactive cloud. Ingestion and
inhalation of radioactive materials
would also contribute to the exposed
population’s radiation dose. According
to the estimates published in an official
government study of reactor safety
campleted in 1975, a major nuclear
accident could result in thirty-three
hundred immediate fatalities, forty~
five thousand cases of acute radiation
injury, and fourteen billion dollars in
property damage. Longer-term health
eff=cts from the same hypothetical ac-
cident were estimated to inciude forty-
five thousand latent-cancer fatalities,
two hundred and forty thousand cases
of thyroid tumors (caused by exposure
to radioactive iodine, which would be
released from the damaged reactor and
concentrated in the thyroid after it was
inhaled or ingested by the exposed

population), and fixeshausand gepetic

defects in the firs ~neration after the
Wsovemmem study,
which was completed in 1965 by the

Atomic Energy Commission but never
published, concluded that a major
reactor meltdown accident could
create an “area of ... disaster” that
“might be equal to that of the State of
Pennsylvania.” The hypothetical re-
actor that could produce such an acci-
dent was a pressurized-water reactor
only slightly larger than the one at
Three Mile Island Unit 2. On March
28, 1979, during the critical early
phase of the Three Mile Island acci-
dent, Unit 2—according to engineer-
ing estimates prepared by a special

N.R.C. study group—came withip

thirty to ] of a meltdowp.
T he near-meltdown of Uhnit 2 rep-

resented a_Class Nine accident—a
supposedly “‘incredible” event that
prompted Dr. Hanauer, a few days
later, to issue a memo to top N.R.C.
officials in which he announced certain

{ “changes in my thinking.” He wrote,

M%M." This new
outlook on Class Nine accidents was
also noted a few months later in a
speech by Harold Collins, the N.R.C.’s
assistant director for emergency pre-

paredness. He remarked that as a re-
sult of the accident the “cherished”

official notion that “the chances of a

serious accident occurring were ex-
tremely remote ... has, in my view
and the view of others, been essentially
‘knocked into a cocked hat.” ”

Tunt Mice IsLanD is a flat area
of some four hundred acres, with
rich, sandy silt underlaid by Gettys-
burg shale. It lies about nine hundred
feet from the east bank of the Susque-
hanna River and ten miles southeast of
Harrisburg, Pennsylvania’s capital.
The west bank of the river is just over
a mile away, and about a mile and 2
half south of the island is the York
Haven Dam. Some i -
the island, the Susquehanna feeds into
the head of Chesapeake Bay. Three
Mile Island is in Dauphi unty, in
the middle of the heavily indus-
trialized region of south-central Penn-
sylvania. The county has a population
density of four hundred and thirty-gnc
ReL_sQuaze mule—seven tiEcg the na-
tional average—with the highest con-
centrations northwest of the island
along the east bank of the river, in-
cluding Harrisburg and such smaller
municipalities as Steelton, Highspire,
Middletown, and Royalton. There has
always been vague official recognition
of the fact that prudence requires the
siting of nuclear plants at reasonable
distances from populated areas, to min-
imize the number of people who might
be injured by potential accidents, yet
numerical criteria specifying the maxi-
mum allowable population density in
the vicinity of a proposed plant site
have never been issued by federal nu-
clear-safety authorities. In the Jate six-
ties, when the Atomic Energy Com-
mission approved the construction of
the Three Miie Island plant, there
were six hundred and tweniy-one
thousand people living within twenty
mi ite.

Until recent years, Three Mile Is-
land was actively farmed, like much of
the land in Dauphin County and in
neighboring
Counties. Some land in those counties
is still used for dairy farming and
poultry farming and for growing to-
bacco, vegetables, fruit, alfalfa, corn,
and wheat. A farmer who leased two
hundred and seventy acres of Three
Mile Island in the nineteen-fifties and
sixties used the land primarily to grow
corn and tomatoes, and since there was
no bridge to the island he transported
his equipment and produce by barge.
Seventy vacation cabins were built on
the island, nestled in among its wood-
lands. As in many a near-paradise,
there was luxuriant poison ivy and no



electricity. Most game animals of in-
terest to hunters could be found on
Trree Mile Island. The Susquehanna
River southwest of the island and just
above York Haven Dam was a popular
spot for sportfishing.

Since early in this century, Three
Mile Island has been owned by utility
companies—the General Public Utili-
ties Corporation and its predecessors—
which leased portions of it for farming
and recreational use. G.P.U., the
nation’s seventeenth-largest investor-
owned electric utility, is a hold-
ing company based in Parsip-
pany, New Jersey. Three G.P.U.
operating subsidiaries—Met-
ropolitan Edison, the Penn-
sylvania Flectric Company, and
the Jlersey Central Power & Light

suring official conclusion about the
¢ lant’s prospective safety. In truth, the
A.E.C. regulatory staff, according to
its standard practice, never reviewed —
or even saw—the detailed designs for

Gmgam —serve a total of more than
one and a half million customers in
Pennsylvania and New Jersey. In
1966, G.P.U. announced that it
wanted to use T hree Mile Island to
further a regional power-development
plan by making it the site of a com-
mercial nuclear power station. The ap-
plication to construct Three Mile Is-
land Unit 1 was filed with the Atomic
Energy Commission on May 1, 1967.
The proposed plant was to be operated
by Metropolitan Edison. The com-
pany also decided that it would add
a second unit to its Oyster Creek
Nuclear Generating Station, in Toms
River, New Jersey, which would be
operated by the Jersey Central Power
& Light Company. A construction-
permit application for this plant was
filed on April 29, 1968. In January of
1969, however, because of labor prob-
lems affecting the New Jersey site,
G.P.U. announced that the additional
plant intended for Oyster Creek would
instead be built as Three Mile Island
Unit 2. It would be owned jointly by
the three G.P.U. subsidiaries and
operated by Metropolitan Edison. The
A.E.C. processed the applications for
the two Three Mile Island nuclear
plants expeditiously, held brief public
hearings, and issued the appropriate
construction permits. T he permit for
Unit 1 was issued on May 18, 1968,
and the one for Unit 2 on November 4,
1969. The A.E.C.’s regulatory staff
wrote an official “Safety-Evaluation
Report” for each plant, stating that
there was “reasonable assurance’ that
the proposed plant could operate
“without undue risk to the health and
safety of the public.”

There was nothing about the de-
sign of either Unit 1 or Unit 2 that
specially prompted a broad and reas-

these or other proposed nuclear plants
before issuing the official safety-eval-

uation reports that

construction. Under established
A.E.C. licensing procedures, utility
companies seeking federal approval to
build a nuclear power plant faced min-
imal requirements; they were merely
asked to submit a generalized
“summary” description of the
proposed facility (which instead
of detailed drawings of safety-
system design included what
some A.E.C. safety experts
referred to as ‘‘cartoons’) and to
make a commitment (which A.E.C. of-
ficials privately called a ““bunch
of promises’) that the plant would be
built according to federal safety stan-
dards. On this basis, the A.E.C., rely-

ing on the good sense and good faith

of what it regarded as “self-regulal-
ing”’ companies rather than on thor-
ough indepcnacm checking and de-
tailed federal safety instructions, had
issued dozens of nuclear-plant-con-
struction permits before those for
Three Mile Island. When these two
plants were proposed, the A.EC.,
without much pause for reflection, fol-
lowed its usual procedure and awarded
its official safety imprimatur almost
automatically. After all, the A.E.C.
had set up such cooperative licensing
arrangements with the emerging nu-
clear industry because, under the terms
of the Atomic Energy Act of 1954, the
agency’s function was to promote as
well as to regulate nuclear energy.
This dual and conflicting mandate, if
adhered to scrupulously, might have
created a continuing struggle between
the A E.C.’s ambitions and its
prudence. Things hardly came to that,
however, because from its earliest days
the promotional role dominated all
other A.E.C. interests and obligations.
The A.E.C. became so steadfastly
devoted to an enlarged nuclear-power
program that nuclear-plant-construc-
tion permits flowed from the agency to
the industry with almost no close in-
dividual scrutiny or extensive delibera-
tion. It was easy to approve the Three
Mile Island Nuclear Station, because
this facility could be treated as just one
of a batch of Babcock & Wilcox nu-
clear plants, whose construction, ap-
proved by the A.E.C., had already
begun

When Unit 1 was completed, in
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1974, the A.E.C. issued a federal
operating license for the facility
d! Then, in 1978, when work on Unit 2
was finished, the Nuclear Regulatory
| Commission, having replaced the
A.E.C. as the federal nuclear-licens-
| ing authority, issued the formal cer-
| tificates permitting Unit 2 to go int
commercial service. N.R.C. officials
were aware of still unresolved ques-
tions—noted in private A.E.C. files,
| which contained such documents as
Dr. Hanauer’s memorandum of Ju

\
{17, 1969, on the problem of potential
common-mode failures—that mate-
rially affected the safety of this plant
and others authorized for constructio
by its predecessor agency. (The
N.R.C. couldn’t help knowing of
these matters, because practically every
A.E.C. regulatory official, including
Dr. Hanauver himself, had gone to
work for the N.R.C. when the new
agency was formed.) Before licensing
Unit 2, N.R.C. experts
some yrteen ‘‘gpen safety
problems needing further te hnical

evaluation—including one that dealt
with the ability of the plant’s safet
apparatus to control small loss-of-
coolant accidents (such as can be
created by stuck-open relief valves)
But the N.R.C., carried forward by
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the A.E.C.’s momentum and by the
commitment of successive Administra-
tions to nuclear expansion, licensed

{Tr:rce Mile Island Unit 2 anyway
“ According to Governor Bruce Babbitt,
of Arizona, who heads a new Presiden-
| tial Nuclear Safety Overzight Com-

| mittee, which reviews the N
|

.,.
@)
-

performance, Unit 2 was li

he basis of the “unquestioned assump-

n by the N.R.C. . . . thac any utility
that wanted to produce nuclear power

| could do so—a policy that go matter

1" ) 2 o1
[ } ow small or unsophisticated the utii-

. - —- oo
| ity, it was eventually entitled to wrag
144 ) ’
| its arms around a nuclear reactor
There had been little local opposi-
[ tion to the proposal to convert Three
{ Mile Island into a nuclear generating
;.A.xm;\fe\ The Metropolitan Edisor
;('nm;a:‘.) had adopted z course that
| has become customary for

mericar
| utility companies entering the nuclear-
| power business: it had pursued a low-
| key but aggressive public-relati

| strategy. Local officials were taken on
|

| tours of the site and provided with data
|emphasizing the economi

i
[that would accrue tc the region as a

| . .
{ result of the project. Local iewspapers
| wers provided with the same informa

tion, and it was approvingly passe i on
] o 1
.

ito their readers. One st

rong Ss€i

g

g
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| point was the boost that the plant

struction activities ve loca

would g
business, the housing market, and eve:

the 3chool system; the constructior
{ was said, would help the area recover
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hundred and ten million dollars, was
completed at a cost of nearly four
hundred million. Unit 2, whose com-

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 n)u"r;v
than seven hundred million T he |
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has been a recurring problem for
commercial nuclear -power industry ir

the United States
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nuclear power stations such as
T'hree Mile Island Unit 2 has had al
subtle but pervasive impact on the |
safety of these facilities, and it played |
an influential background role in
bringing about the events of March
28. 1979, With their ran- fixed costs
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cial incentive for the companies to try
to delay necessary repairs that would
require the plant to cease operatior

even temporarily. The established pra

tice is to seek to put off major repairs
vntil the pext scheduled refuelling
shutdown, which might be several

months away——or, if federal officials
permit, to postpone the repairs still
longer. The solutions to newly dis
covered safety problems are not always
immediately obvious, and the con

panies are naturally unwilling to keej
their expensive nuclear plants out of
service for an indefinite period—it
might stretch into years— while re-
search and testing are undertaken to
find answers to intricate safety ques-

| tions. When such research is complet-
ed, moreover, the nuclear utility com-
panies strongly resist proposals to im-
prove the plants with new safet;

equipment, however useful or neces-
sary. Although the state of the art of

nuclear safety has changed very rapid-

——

ly in the last decade, therz has been an

underlying financial obstacle to the in-
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e e e "
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of the plant rebui

have thus steadfastly opposed any gen-
eral policy that wouid require them t
ipgrade their nuclear plants on a
regular basis to keep them supplie
with the best available safety te
nology. The Atomic E:

sion, in the interests of

economic viability of
power production, routinel

y
B ale iy o lo huils )
nuclear 'r‘!..i71 $ already bullt from meet-

ng Mﬂ‘sr-“.rr:':\ devel ped feder
safety standards, and the Nuclear
Regulatory Commission retained tl
',r;v:\.rt e safety
problem already

peratis federa
'(’gu:.n" ) nta a
grandfather clause that allows existing
plants to continue In operation w t!
the safety design changes or Im
| provements mandated for new plant
T his policy, in the view of some of the

rovernment’s senior safety an
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has led to the accumulation ¢

ing numbers of operating nuclear

ants with pronounced safety de
The safety compromises mad

the Metropolitan Edison Company
nd permitted by federal safety polici
rmulated to encourage the expans

f the commercial nuclear industry

were very much in evidence on t




SAVEUPTO
31% |
CUISINART
COMMERCIAL
COOKWARE
SETS.

A CLEVER
CUISINARTS'
PLOY.

A
A ~ ¢
VVE eV € J
s b . Y . 4 4
£ vE v YViglell: v
+ r
W iIre. i AVe A
q 2 b v $ ~F e
1 Wy
d 4 + b b
vy ¢ rer {1 <ol the
. $ A bbb harr
v € Ve 17t 10Dy
r & ¢ + v , -
3 .
piece-Se .
N 24t Dean Sa orAar
1t £ La P oau 5
C
4 ’ o & $ ar
A ¢ 72 AL y )|
E s N ~ S ) e
L SOCK A r
PR = M i .
g o~ 7 . 111G
X 4 b v
{ Q ~ 4 .
¢ 8
5L - - .
or ’ $i 1y ’ r te r ¢
(S8, 4 4
ir
ve
 ~
W
ar(bF
W
i
W
~
La
f1 3
X
dealers

Cuisinart

Commercial Cookware

morning of March 28, 1979. One
standard cost-minimizing shortcut
{that the company had adopted was
{a program for carrying out much of

l the required routine testmg and main-

tenance on the plant whil '
- —— ,—LJM
| operation rather than when the reactor

|'was safely shut down. No one would
think of performing major equipment
checks or maintenance on an airplane
in flight—disassembling and cleaning
its landing gear, for example-—but
utility companies commonly do some-
thing very much like that to avoid
frequent, costly shutdowns of their nu-
clear units. This effort to keep plants
running during testing and mainte-
nance has at least two manifest risks
First,

interfere
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eight polishers held a twenty-ei
ay s the resin
filter out impurities from the cooling
water. The system had been designed
so that only seven polishers would be
needed while the plant was operating,
and one could be out of service for
maintenance. But even though it was
intended that maintenance on the pol-
ishers would take place when the rea
tor was running at full power,
safety problems that might arise fron
this practice were not carefully inves-
tigated when the plant was designed
What now appears to be a serious over-
sight was officially permitted under
N.R.C. regulations, because ]
eLs like "m(h of the other equipment

rhte-

used 1t

the

js !

and so

deliberately
tests or
available (or its operation m:gF;t be
delayed) if zn accident that necessi-
tated the use of this equipment oc-
curred while the work was under way
(There are some requirements aimed
at insuring that only a limited amoun
of a plant’s basic safety apparatus will
be disabled at any one
time, but these requirements have been
neither comprehensively set out nor
dilige"rf‘. followed.} There is a third
risk pme d by maintenance and testing,
rrga.'\,.ess of whether it is performed

intentionally

while the plant is operating or while it

is shut down, and that is the possible
fajlure MLD_2d aent t [vice

or to restore the plant to its norms.

tasks are com-

to

condition after these

a failure re-

1
pleted—for example,
open valves that were closed
trical power that
off. The first of these risks mate-
rialized as the immediate cause of the
Three Mile Island accident (the main-
tenance being performed on the pol-
ihers, which led to the failure of
main feedwater system), and the third
category of maintenance-related safety
ed in the two closed

or to re

store elec was shut

risks was evidenc
valves (apparently shut during emer-

gency- {water-pump s two days
before the accident, and not reopened)
that dlsahmd the entire emergency

feedwater system

HE maintenance that had to be
performed on the polishers at
Unit 2 was a necessary, unglamorous
chore—one of the numberless small
tasks connected with the day-to-day
Each of the

operation of the plant

such work might inadvertently in Unit 2—including such items as the
ith_the equipment that is main fegdwater system, the n-‘  f
eeping the plant in steady operaiign, valve, and the pressurizer-leve
cause a serious accioent. Sec- struments, all of which ﬁgm’c\. Y
ond, standby safety equipment that is prominently in the March 25th acci-
taken out of service for dent—were classified as “non-sgfet
maintenance would not be (The N.R

related”’ somponepts

permitted this classification in order t

spare utility companies the extra costs

of complying with the elaborate
requirements imposed on “safety-re
lated” equipment.) Consequently,

there were no detailed federal safety
requirements governing the desigp
the polishers, there were no rout
federal safety reviews of them d
plant licensing, and their rfarmance
e NRC

standard plant inspec By «
ing the polishers as non-safety-related,

..‘TA.'.!:

was not examined during tl

tions .J\\

the N.R.C. had effectively waived

regulatory reguiremepnts over then
Since the polishers were exempted
from federal safety rules, they were
bought from an outside manufacturer,
L.A. Water Treatment, and were

stalled in Unit 2 without the standard
scrutiny that Metropolitan Edison’s

designers gave to safety-related equip-
nent. Indeed, when investigators went

to Unit 2 after the accident they
found that the plant officials did pot

%‘ W ac engiy
IRgs and schematics for
polisher system; the d
were available showid

identi’ ed

3 o
ine

Ur-iin

rawings

\.t‘\v~ n

wrong places, components
impmperl_\, and ha
and interconne
played Also missing were otl
of useful drawings

r,.‘\" ns

tions incorrectly
r_Lype

eX-

showing, ftor

ample, how the polishers related to

other plant systems and equipment
The periodic removal of spent resins
from the polishers had been a ¢

problem at Unit 2. The detritus inside
the polishers had to be flus
tank P%YUJF! a4

hron

hed intc

s .1“

a ruel\mg
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|

| transfer line that frequently clogped
| up. Maintenance logs indicate ti
there was a problem with about one
| every twelve transfers. The recurrent
| difficulties had been reported to the
| plant’s management, but satisfact
| corrective action—such as installing
| alternative filtration processes or m
| ifying the transfer pipe—had not beer
undertaken, Maintenance workers were
W POUEREE | simply instructed o trx 10 QYEIC
‘:' | thebleekege by injecting water and
ours §'a week | compressed air into the transfer line
8(le22]~2468 | a seemingly straightforward proce jure
‘“MM&AU’ {that actually had serious potentia
call Toll-Free !\om;lua'suns, because of ieaky valves
|- 8004428422 |lin the compressed-air system, which
in New Yook Gty call !su!‘“c'h..ei allowed water to seep int
' 9531170 ||it. Since other equipment in the
’ or write fntime f;’.fa:u —such as instruments that cor
hm Studio. || trolled valves directing the flow of
Ml N3 I water to the main feedwater system
: wum Am\““ depended on this compressed-air suj
- "o

p’.\‘ water in the air lines

precipitate a series of malfunctions
the plant. This tie-in meant that a
| clogged transfer line in the polishes

ould create more than a localized
onvenience that delayed routine mair
tenance; it could escalate into real
trouble—a fact that had been knowr

for at least seventeen months before

» accident at Unit 2

On October 19, 1977, a mainte-
e worker removing spent resins

»m Polisher No. 2 n« ticed that some

the air-operated equipment

isher’s control pane had water
nning out of it. T he technicia
been using the standard water-jf

ompressed-air met! { of flushing

JEROTTLED INOUR ) the polisher’s transfer line. T hen, sud



director of G.P.U.’s start-up opera-
tions; he wrote, “No further action re-
quired.’

The problem did not go away, how-
ever. On May 12, 1978, while spent
resins were being transferred out of
Polisher No. 7, key valves on the
polisher once again unexpectedly
slammed shut, disabling the entire
feedwater system. Since the reactor
was not running at the time, the prob-
lem was once again passed over by
plant management—this time despite a
sharply worded memorandum from
the shift supervisor, William Zewe,
dated May 15, 1978. Zewe's memo,
concerning water in the air and in-
lines, said, “It’s time to re-
ally do somrething on this problem be-
fore a ve 7 serious accident occurs. If
the polishers take themselves offline at

strument

any high level of power, resultant

damage could be very significant.”
E J 3

Zewe recommended, as Brummer and

Ross had after the earlier loss-of-feed-
water incident, that a “bypass” system
be installed. If the cooling-water flow
through the polishers was accidentally
cut off ». the maintenance crew, a
fast-acti: -, automatic bypass that kept
the water flowing around the nolishers

could prevent an abrupt disruption of
' 3 t
the normal reac tor-cocling process, all

three plant officials said. T his recom-

mendation was never acted upon

Unit 2, in sum, had beer operating
with a documented history of mainte-
nance-caused failures in its main feed-
water systemn a siti'ation that had
been reported to, but tolerated by,
plant management. The accident that
O irred on \14' 3 :" VLI“JA“.Z‘.".‘:"‘E

rk on the polis!

tem, was essential respects a

of the episodes of O ber '»’4.

and May 12, 1978 —with, of s€

et aior d * :
instead of being safely shut

down, was operating at ninety-seven
per cent of f all power
HE types of human error that
caused and then exacerbated the
o -
Three Mile Island accident were not

freak occurrences that can be dismissed
as the luck of a particular ma

tenance crew at one individual power
plant on a randomly selected .y
Governmern: records show that main-
tenance-caused accidents—and safety-

system failures attributable to improj

maintenan procedures—are among
the dominant, widespread, and recur-
ring safety problems in the American
commercial nuclear-power industry

These anc other forms of human error

were listed as the cause of eighteen per
cent of all the serious nuclear-plant
malfunctions reported to the N.R.C.
in 1978, according to the agency’s sta-
tistics. To ses the Three Mile Island
accident as part of this persistent pat-
tern of nuclear-plant safety deficiencies
is to understand more fully got only
how the accident came about but also

what ths accident implies about the

clear plapts row operating in the

eneral stat safety in the other nu-
United States

To find documentation of how
human error can cause plant accidents,
one need dig no further in the govern-
ment records than the accident that up
until the events at Three Mile Island
had been regarded as the most serious
in the nuclear program’s history. This

accident, which occurred at the
TQWD rry Nuclear Plant, near
Decatur, Alabama, on March 22,
1975, involved a fire in the piant’s

electrical system which was starteu by
a workman’s candle. The plant,
which, like Three Mile Island, had
been in commercial operation for only
a few months, was undergoing a post-

and this
-equired technicians to check for
air leaks in a section of the electrical
some cables passed
the reactor-building wall.
ad three nuclear reactors,
two of which were operating at
full An electrician’s aide,
twenty years old and untrained, who
the job only two days, was

construction modificatior

wor!

system where

heanet
nroug!

The plant h

pw\ht"

holding a lig'-ed candle and watc hing
its flame flick-- as an indication of pos-

sible air leak: iie found a leak, and in
y set a fire that
L'H‘.I 1 fu!

hours and badly dam-

adred glectr

ho dont
the process acciae all

led Iin

al cables,

| udzed and eighteen|

cables t i to p!am:

safe ire burned|
throug! iftly crippled
3P especially its emer-

The error|

ge" ¥ ) ng A;“;‘A'.ﬂ 1S

res i in a common-mode failure
that simultaneocusly incapacitated mul-
* 'y

T he plant’s super-
Green, has com-
oms-

mented, “We had lost redundant «

we didn’t think you could

" Six years later, the debate about
yw narrowly the Browns Ferry plant

scaped a meltdown accident is still

b

e

going on
Another ace

proper testing

curred at

im-

related to
and maintenance oc-
Nuclear Power Sta- |

July

r‘.s/
——

tion, in Zion, lllinois, on
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© Woolnch, Inc. 1981 1 1977, Because of what Dr. Hanauer
referred to in an N.R.C. internal
memorandum, dated August 18, | 177,
as an ‘“obvious gross management
deficiency” that was worsened by an
“urxs.!e" \\.eﬂlngl'wu\r dr\:g': for
the plant’s pressurized-water reactor,
the plant experienced a serious a
cident. What happened, quite simply,
was that technicians, in the process of
checking some of the safety-systen
circuitry while preparations were be-
ing made for re-starting the plant after
a brief shutdown, fed thirty-one
“dummy’”’ instrument signals to the

control room which made it appear

that the reactor had an adequate coo

o i Y S : ing-water supply when in fact it was
S . s ; . ;T BN | losing water through a drain line
' « Fo IR | 1 he plant safety systems, W hich would

- - i have automatically supplied the reactor

. - o " with more water under normal cir

) ) : \ d| cumstances, failed, because they, too,
; I. . ‘ i| received the false instrument signals

AR A ' | In other words, the safety equipment

that had been provided to control this

accident was simultaneously para-

Since 1830. An important part of doing it right.
For your free copy of The Woolrich Outdoor Hall of Fame booklet, write

Woolrich. Inc . Box NY-81, Woolrich, PA 17779 common-mode failure. Forty minutes

later, after several thousand ]

lyzed—as a result, once again, ol a

ooling water had been drained out of

the reactor, the operators finally recog

nized the problem—fortunately, in
time to correct it before the water sup
] ply had declined to crit ally low

o s Infrocuce You 10 : 3
ey - levels. Dr. Ha
»'.lfw”»( o pany
~aster crafismen from bat
engiond with on Impeccabie

se e Of Cesign Moken of O events may start the ball rolling,” and
a0ty fashion collechon hat s ) S

warned that “next time, some dit

wd not now foreseen sequence of

| .
acognizably engiish in iy '.‘r,_";-f a broad review of all plants
’ﬂ o ‘f‘_ " " s ¥

" —" " [ “W estinghouse and n n-Wes g
he hunting Da j — MOde of Shrdy |4 9 -

e twll with fan lentued iwy,;\(-‘ to prevent the recurrence «Gi
ecther nm and sohd Dross : : dent he r \
sckies, 205 WO \p} an mnacaen l FTEVIEW was
pockets and fastened hont Aag ver carrie? ut

NERGUHS I Se S o : Despite these example i other
KhOK reer i LIS} ¢ ampi anag «

Jx VT xdw W0 | and [’!\,",t the estimates from th

[ N.R.C.’s own eight-volume “Reactor

<y st g < dymeg Safety Study” that testing and ma

100 00 @och (00K QREHCODW SOMS YOx
"o } iino
e were among the leading €Xx

ooy ———
T e - S— | Pe ted au\(\'rf'\.s.‘f'\ system ‘‘unava
heeng { at duri reactor A ients
A e '3, five P', cent » the ld.“‘,,‘
e " —~ e :
v LV Lo . recs | B reactor-protection systems wou i be
|
— B ~ “...m i by testing or maintenance, a
"oy } ) 1 4
sooiae " ; rding to this study, which was done
oe ) n 1975—no satisfactory remedial ac-
¥ ems | tion has been taken by the N.R.C. U:
- { 11 1" '
s | Licenseq techpnicians are still allowed t
sole ) 7 'iu«rr\ out work on sensitive plant com-

bonents. INo regulations have been 1s

I'sued which require plants to be modi-

ihni systematically so that ti eir equip-
{ment can be tested or maintained
B otk s I | . .
lin ways that would reduce the
3 eas! 57 streat new york, ny 10022 comnechout oo mechQor Bnols  washington d ¢ Lalil
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and maintenance while plants are in

T hius, while great care is su;,mse\i
to be taken in designing the essential
equipment of nuciear piants, (fi!‘,!‘xé
and maintaining this equipment have

left a largely unregulated aspect
of plant operatior Moreover, despite
federal requirements that each plant be
provided with a broad assortment of

sophisticated

nuclear-safety authorities sanction in-

safety devices, federal

dustry practices allowing this equip-

ment to be intentionally disabled for
1
tests and maintenance during piant op-
eration. T he official list ng of =ach
plant’s safety systems is, therefore,
something like 2 menu that n‘éva be
ffered by a giited but errat chel: 1t
as impressive entries, but what 1s
AV able a gy day such as
Mar &0 may be stp tl k
TIAATY y .
A NI ~.I”}' { measures, of vary-
g legrees { st and effec-
tiveness an be taken to prevent
worke { n meddln 2 i-_ D=
ment, disabling safety and
otherwise iterfering with the saie
operat of a nuclear power plant

I he preferable approach to the prob-

en f | na er s | v".:d:r de-
SIg R prov ¢ 5"\' ve {',‘.\‘\11
sateguar 1imed at protecting all crit-
al eg ent the plant from inad-

vert r AP F ' human tam-
pe g. o £ € 1 be Te¢ 0
pa to some of the steps that many
pa i K Al eff t I \Dr n:f
st g Spe i KS n w JOWS

f g gate staircases. Instead of
} g sal feature it type In
¢ A t urse,

< ’ » Ar ' i » te he
" ne ci i ttod ertain

na g W e Spe , safe-
ty=r¢ i < ' aref train-

g, a4
De ! al value, there 1§ ttie
1 f ol .1
a € supe y physical
salegua S
\ i € S € aUtomai I 1S oDV~
ously the most tar-reaching nter-
mea ¢ tha an be taken at a nuciear
power plant red e the opportunity
¢ huma er v ] e specif safety
pro rAUTES St ated € the de pr ers

an be locked into the electronic mems- | .
e el Soft & Sweet & Silky
( Is | Sweater-skirting circa spring: a blend of silk and acrylic
that direct all critical operations. Au , delicious shades of cream or blue...and an easy silhou
‘ ette. The tie-neck sweater and matching elastic-waist skirt
st o insure | About $70. At fine stores or write: Braemar Internationa!
that they unfailingly adhere to the de-| 24 West 40th Street, New York 10018 for the nearest one J
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of American Clock Making

As a tribute to its Boston Ciock division (1880-1980), Chelsea has
authorized a limited edition of 300 handcrafted masterpieces, eac h
indiv (’\4(1' v mm‘bwc-d
This American-made movement is built to the highest world standards and
can be easily viewed through the tn-n-rvd glass panels
The Boston 100 Preserving the skill of American clock makers. A treasured
addition to any home or office
Priced at $1,500
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would be flawless, the technology for
automated control equipment has
prugrcssfd to the point where the
machine is vastly more reliable thar
human beings—who are sometimes
capricious, forgetful, distracted, tired,
confused, error-prone, or negligent
Unfortunately, the automated systems

required to carry out all the complex
tasks associated with nuclear-plant
operation are_expensiyg, so American
nuclear-utility co.apanies are reluctant
to use them except for a limited set
of p}dnl functions. ']'hc companies
prefer to rely on gelatixely low-salarjed
and often unskilled techpiciaps to
perform what they regard as mundane
chores. Even under emergency con-
ditions, the automated equipment

that is in general use has a narrow
function: it is relied upon merely to
turn on safety equipment Once this
is done, human operators rather than
carefully programmed machines are
responsible for all remaining aspects
of crisis management. The current
division of 'abor between man and
machine during nuclear-power-plant
accidents was illustrated quite prec isely
during the accident at Three Mile Is-
land: two minutes after the accident
began, automated command signals
turned the plant’s emergency core-

cooling system on; the control-room
| operators then took command and,
some two minutes later, decided to
turn this system off

There are steps sho.t of full auto-

!

mation wiuch can be taken to mitigate
| potentia’ human errors For exampl

| valves that must be kept open or closed
[ to insure that the safety system works
properly can simply be locked into the

correct position before a plant is
started up, and access to the keys can
be limited. Or else more sophisticated
[safeguards can be placed on the
switches in the control room wi |

plant operators use to open and close
the valves. One such safeguard con-
sists of electronic interlocks to link the
| switches that operate equipment witl

{the instruments that monitor plant
((undlzinnc, these interlocks can be set

tfup to make sure that the operation of

| key components and systems is always
| matched to the safety needs of the
reactor. One system of interlocks

< |might be installed to prevent the

| switches that turn the reactor or from

working unless all key valves were in
their proper positions. A whole series
f such interlocks, imposed not only on
valves but also on all other safety-
related equipment, would insure that

1"
|

|the reactor could be started only if all
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its safety equi ment was in the desired
condition. A nother type of interlock
could be irtalled so that once the
reactor wa operating, safety-related
valves and other equipment could not
be switch:d off or otherwise inap-
propriate’ y manipulated by a mistaken
commar i from the control room. If
the con rol-room operator tried to exe-
cute a wrong maneuver or pushed the
incorrect button, the control system
could automatically cancel this action
and prevent a disruption of
the plant.

Instead of incorporating in-
to the plants permanent design
features to prevent human er-
rors, American nuclear-utility
companies —with the per-
mission of the N.R.C.—rely
on one of the weakest of all

written procedures that sim-
ply m) nuc!ear-p!am employ-

commission, like the A.E.C. before it,
takes little official interest in the actual
drawing up of the detailed procedures
that nuclear-plant workers are sup-
posed to follow. It delegates the task of
writing a'l proce als to the
utility companies, asking them to
follow what are sometimes_only genss-
}j idelinzs. Moreover,
even after the utility has prepared its
procedural manuals—which cover
plant start-up, shurdown, mainte-
nance, equipment installa-
tion, emergency procedures,
safety reviews, over-all plant
quality assurance, and other
activities with major safety
repercussions—the N.R.C.
carries out no comprehensive
reviews to determine
whether the procedures

e ———
possible systems: golumes of F—=="r adopted by the company ac-
= 1 tually represent sound prac-

tice and contorm with the

ees what they should and

should not do. The members of the
work force at a nuclear plant cannot be
expected to remember each step in the
formal rules that guide their every
safety-related action. Nor, since they
are generally required to have only
high-school diplomas, can it be hoped
that they will always be able to under-
stand the te- ‘ical rationale behind
the instructio..: given to them. The
plant management, accordingly, is
supposed to set up a systematic “‘quali-
ty assurance” program that will super-
vise the performance of plant workers,
will check and double-check to see that
procedures are being properly fol-
lowed, and will maintain careful writ-
ten records documenting painstaking
adherence to all the do’s and don’ts
that are intended to govern day-to-
day nuclear-plant activities. “The
watchword throughout the nuclear
reactor industry is quality assurance,”
according to the nuclear pioneer Alvin
Weinberg, who directed the A.E.C.’s
Oak Ridge National Laboratory from
1955 to 1973. In other industries, the
quality of workmanship and the resul-
tant product reliability are sometimes

y;u;n.nnd_\mpmme b the pu-

W‘ claims to have
wucved A0 _unpreg

meticulousn

¢ss, This (by prevailing
industrial standards) gyperhuman dili-
‘ is, according to the govern-
ment’s cfficial safety philosophy, the
principal guarantor of nuclear-power-
plant safety.

Although running nuclear power
plants by the book is a major pact of
the N.R.C.’s approach to safety, the

N.R.C. guidelines. The
agency devotes most of its regulatory
attention and safety-review efforts to
overseeing how the hardware in
nuclear plant is designed, the con-
ructi i f the plant is
to be supervised by its owners. Federal

nuclear-safety regulators, by their own

estimates, actually {ospect gnly about

gne to two per cent of the safety-relat-
ed activities at a plant.

The utility companies themselves
are hardly enthusiastic about the re-
sponsibilities assigned to them in this
area. The task of writing procedural
manuals is detailed, time-consuming,
often boring, and, in the companies’
eyes, unproductive; they regard much
of the effort as creating useless
paperwork that wraps all aspects of a
plant in bureaucratic red tape. T he net
result of the N.R.C.’s dependence on a
self-regulating nuclear industry
to develop and foliow strict safety pro-
cedures and of the industry’s indiffer-
ence, and even hostility, to these re-
quirements was evident at the Browns
Ferry nuclear plant. The investigation
of the Browns Ferry fire disclosed
that, contrary to a technical specifica-
tion in the plant’s license, po detailed
procedures had been drawn up and put
in writing to govern the _mainlenance
activities that caused the fire. In addi-
tion, according to the N.R.C.’s private
files, the government was fully aware
that the Browns Ferry plant did not
have a competent quality-assurance
program. “An ov r
acceptable to NRC has not yet been

%E!#u;cd_hy I'VA"—the Tennessee
alley Authority, which operates the




| plant—Dir. Hanauer wrote in a
| internal N.P.C. memorandum dated
July 10, 1975. Accident investiga-
tors, he noted in this brief men

which was sent to senior N.R.C

officials, ‘““asked very embarrassing
questions about how [Browns Ferry|
,]Uni!s 1 & 2 had operating licenses
{ without acceptable QA programs.’
| Questions of this nature might also be
2% | addressed to the N.R.C. abo it Thre

3| Mile Island

JLS] how carefully the safety-re
| lated quality-assurance procedures
at Three Mile Island Unit 2 had beer

B | prepared, how closely they were a
i

hered to by plant personnel, and what
role they played in bringing about the
accident can be seen from plant
records. At ten on the morning of

March 3(, 1979 —two days before the

accident—technicians at Three M

Island Unit 2 began what the wrin

plant procedures described as routine

testineg of the plant

surveillance g

The most civilized hotel in New York. Maybe the world. emergency feedwater pun W

called for the technicians to close tw
LT LR AR
“isolation” wvalves. The techniciar

wanted to run these pumps to check or

Jy, /(;/./r ey ( //(./// | their operability, but r‘m\' did not want

to let water from the pumps bhe d
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into the plant’s cooling net
and so interfere with rea

I'he simultaneous closing

)
two valves, however, pre

| vented the emergency feedwater j
;?'.‘:r delivering water to the parts of
| the plant’s cooling system where it
| would be needed during certain a
{dents. At a meeting that took place
seven months before the a ient, a
|

eview committee made up of Metr

litan I 11807 emp yee ! al
’;'..P‘V?l\"* g of the tw va
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when the reactor is going I he
exception is that one pump at a
may be taken out of service for mainte

iance provided that it 1s restored

yperable status within seventy-tw
haurs or the plant is shut down wit
( the succeeding twelve hours I he
omplete disabling of the emerge:
feedwater system is not allowed f
any purpose during plant operat
et plant records show

was shut down for testing on Januar
I 1(‘-.". and 1979, as
well as on the 2
1979, And alt {
add to t}
specificatio ntende nsure 1
perability of the emergency i W
vstem, the N.R.C. required r
al sateguards to be instalie at t
iant locks on the tw valves
electro nterl Ks O their o4
switches t maxe sure that the v
remained ope ar the emerge
"‘,ﬁ ater systen operabie Y t
actor was running
Once the testing of the pumps wa
mpleted on March 2¢ shie 3
| about three hours—the tw
‘ 1
| valves si id have Dheen re ¢ A
the test pr edures pe f e I
AN essential steg N restor g - r
—— — ——————— e “| ger eedwater systen €
11%.,
s per, ont f¢ ’ ory
were volve the tae
5 at he reopened ¢ A
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cedures b: reained for at least five
years—requirements that keep these
activities under careful management
control and serve as s check on the
management’s own performance. The
failure to adhere to these two proce-
dures, it has bien discovered, was not
limited to the particular testing pro-
cedure on March 26, 1979. Plant-
management personnel have admitted
to N.R.C. investigators that, as a de-
facto rule, completed test procedures at
Three Mile Island Unit 2 were hardly
ever reviewed, because of the length of
the procedures and the burden of the
general management workload. They
have also said that the required records
documenting the plant testing activi-
ties were generally not retained, be-
cause of a shortage of storage space

In sum, the testing of the emergen-

-
@

cy feedwater pumps on March 26th ||

should not have been done in the first
place, since the basic testing procedure
violated explicit federal safety re-
strictions imposed on the plant and, in
addition, was carried out in contraven-
tion of gencral plant procedures them-
selves of considerable importance to
plant safety. Despite this serious break-
down in plant safety precautions, the
testing personnel still assert that the
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
beyond the say-so of these employees
that this was in fact done. Moreover,
plant records show no other mainte- |
nance tests of any type being per-
formed on the emergency feedwater

ol

system in the period between the test-
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-
views with plant personnel nor the
N.R.C.’s subsequent inspections of the
plant have uncovered any other opera-

|
|
|
!

tor actions involving the two isolation
valves or any other poss
malfunctions in the two valves them-

“le equipment

selves or in their control mechanisms
which would have raused the valves to
be closed when they should have been
open. The many investigations of the
accident have brought forth no new
evidence, so the most probable cause
for the closure of the two valves ap-
pears to be a mistake by the testing
crew on March 26th.

The fact is that the valve-related
procedural debacle of March 26th and
the valve problems that bedevilled |

Three Mile Island Unit 2 on March |
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28th, far from being uncomm

unpre nted events, were part
what has come to be an almost ever
N T

day problem at nuclear plants

VALVE controls the flow of
liquid or a gas. Some valves
nuclear power plant are no more
{ plicated in design or functior ar
faucet on a sink, while others, de
i,gnr". to control the flow of n
of gallans af water per hour througl

nuciear pia $ n cooling-water ar
teries, are complex giants that weig

{ mant n tand sal oot hio s
...JA.lF\ 15, Stanc severa ¢ 1114 -4

opened and sed by powerful ¢

water flow. Some feed fuel to diese
generators that provide an emerge
wer suppiy for piant salety systen
Some ontro the flow 4 MOresss
r. which is oes Sarbor riae
4 . | use e a Ya t
f functions ndeed, rta valves
may themselves be opened and close
y compresse { air, ar i thus the
proper functioning depends or
1 T} e
| valves he containment t ling
iclear plant is supjf sed t e Sea
the event f an a i, e
| Tad AClive materiais w eakK
ar 1 t t! b ] er ‘, o Va t  §
| tainment-isolat valygs are A
WHhich are designed to st 3
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the ntainment § ling at t ¢
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short N.R.C. internal memorandum
written by Dr. Hanauer—his col-
leagues sometimes refer to his missives
as Hanauergrams—nuclear-plant
valves “are still failing too often and
for the same reasons over and over.
That was written in 1972, and a

| longer report by Hanauer the same
| year noted, “Valves do not have a very

good reliability record. Recently, five
of the vacuum relief valves. .. of
Quad Cities 2 were found stuck partly
open. Moreover, these valves had been
modified to include redundant ‘valve-
closed’ position indicators and testing
devices, because of recent [Atomic
Energy Commission] concerns. The
redundant position indicators’’ —de-
vices to alert the control-room opera-
tors to the fact that the valves were
stuck open—“were found not to indi-
cate correctly the particular partly
open situation that obtained on the five
failed valves.” If the valves were in
the wrong position, Dr. Hanauer's
report went on, the
chamber could overpressurize and rup-
ture under some accident circum-
stances, whereas under other accident
circumstances the improper operation
of these valves could cause the pressure

in the cantainment building to fall so

containment

low that the structure might collapse
De‘pit? these warnings, no system-

atic remedial action the

performance of valves in nuclear

to ll‘.‘xp.'t)\ e

plants has been taken in the years since

1972. (Dr. Hanauer’s particular rec-
ommendations for dealing with: the

problem affecting Quad Cities and
jozens of similar plants were rejected
by Joseph Hendrie, the N.R.C. chair-
man, who was then a senior A.E.C.
ficial. Hendrie wrote, in a memo dat-
ed September 25, 1972, that Hanauer’s
' |

recommendations would reverse ‘“hal-

lowed policy” and w yuld be so embar-
rassing for the A.E.C. that such a
reversal “could well be the end of nu-

| - | clear power.””) N.R.C. records show
| S?‘n Fra‘nCISCO Opera “I.‘.a! valves have remained a major
| S F tiva,l I“pruklrm for nuclear plants. The
u.nnner eS ‘swit\‘p and the signalling devices
I Kurt Herbert Adler General Director ' . ~
| that control the opening and closing of
l Send me a free ilustrated Festival brochure ' - -
Sise e seeeer Opera package tours the valves fail. The motors and other
' Aidoras g Serviees offers 4 % o 8 dmy s o G384 | an f 3
D e o s wrareiors st wgiasesng, e yuu vovat § | ICANS O pOWETING the opening and
I e or cull D) 880 1479 (Calklorria, o WOD) K37 3134 weimewhere |l N . .
| ”‘lus,rtg mechanisms fail. Even under
| I S soman § normal conditions, the internal com-
"“" - | ponents of the valves rrode
| | overheat, freeze, or break apast. Oper-
' TR —a e e T Ty - l fators test the valves i .~;~"f_',, over-
l | look necessary repairs on them, adjust
! o ——— | them incorrectly, and—one of the
| Send to Festival Information. San Francisce Opera D e A T o T o —
'wa Memortal Opera House San Francisco CA 941 ." mos (Y“n"ﬁ“ 0 _Drodicins of all rget
l (415) 62]4403 to reciose or ,'f'."."f."‘;L(‘f“: after testing

and maintenance

The nature and the extent of the
continuing valve problems have been
well documented by Dr. Hanauer in a
special N.R.C. internal file that
personally set up on accidents and
safety defects at American
power plants. A man who is able to
view the blemishes that compromise
nuclear-plant safety with a degree of
dry humor, Dr. Hanauer calls this
record the Nugget File. Some of the
malfunctions documented in the Nug-
get File involve serious accidents, but
the majority of the failures recorded in
the file had few or no direct safeiy
consequences. Since the safety appara-

ne

1
nuclear

tus involved was mostly standby eq
ment—normally inoperative but called
into service when a certain type of ac-
cident arises—a failure of this equip-
ment that took place during

period
testing Or was unc overed in routine in-
spections obviously involved no im-
mediate threat of the public’s being ex-
posed to radiation. Such failures are
not instances of near-catastrophes
they merely indicate just how unrea iy
the nuclear plants are to cope w th ac-
cidents when they arise. The Nugge:
File is chiefly a catalogue of these
warning
evidence or intimations of
in the safety
American nuclear power plants

signs—case studies giving
weax \;“ s
precautions taken at

SeprEMBER, 1968: An operator at
Unit 1 of the Dresden Nuclear Power
Station, in Morris, Illinois i
that the monitoring lights for motor-

operated valves in certain cool

tems were not on—indicating a |
power the mechanism that

Electricians de-
t breakers for

these valves were not working,

to

opens
pen
and closes the valves

termined that the circu:

reason an electrical-distribut
panel had water leaking into it Dur-
ing a heavy rainfall, wate ad a -

mulated on the roof of the plant, be-

cat of a2 plugged dra ar ‘
subseq jently seeped down a building
column and into thie electrical systen

controll
APRIL,

of a reacter,

1969: During the shutdow:

the name of which was
not specified, the heat-rem val systen
did not supply

fuel core for two hours

1
COO!

ng water to t
l’«i,",l s WHh
the pump was running, a techncias
performing routine maintenance
closed a valve s

decay-heat pu igh a spe-
cial maintenance procedure prohibite

the closing of this valve without

consent of the control-room sup

Arrir, 1971: Six
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Point Beach Nuclear Plant, in Tw
Creeks, Wisconsin, received its oper-
iting license, a test revealed that tw
key valves in the emergency core-
ng system wo 1ld not open when the)
] B th vaives

were designed to open ar d close by hy-

were i.g',.n.fvl to open

{ heer

iraulic pumps, but the pumps ha
nstalled incorrectly: they were mour

»d horizontally rather than vertica

Un a prior o« asion, a shont
had disabled t! a
n another o
iraulic systen t
pen had stuck
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ting at seventy-five per ent f
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hundred pounds per square inch but
the cooling system had a pressure more
than twice that. The decign division
stated that z hundred valves of this
inapprepriate design had been installed
in each of the three reactors; they had
been in operation in Unit 1 for almost
a year

Jung, 1975: The emergency core-
cooling systems at the Maine Yankee
Atomic Power Station, in Wiscasset,
were found to be inoperative, be-
cause valves were in the wrong posi-
tion. The system was designed with a
faii-safe valve arrangement that would
discharge emergency

automatically

cooling water into the reactor in the

The
fail-safe des‘gr* was negated when the
discharge val Ives for all the emer g'm‘-
'LAU?UV T he
who completed the system’s
noted the locked
valves and mis-

event of a major pipe rupture

cooling-water tanks were
operator
valve checkoff sheet

handwheels on these

takenly assumed that the valves were
locked open when in fact they were
locked closed

SepTeMBER, 1975: At Unit 2 of the

Oconee Nuclear Station, the level of
reactor-cooling water was accidentally

while the reactor was operat-

kers try ing to

altered
ing at full power. Wor

shut off valves so that they 1ld make

repairs on a faucet in the plant’s chem-

istry .aboratory inadvertently closed

valves controlling the air supply to

two other valves. These other valves n‘“ is where the party’s going to be

o oo, sty | S smmer. At Carnl By o o
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Nater skiing. And “water taxis” that
at the Calvert Cliffs Nuclear . }1 ip you to other beaches and islands

g y .
f‘a Unit 1, near Lusby, \f, vlas I"‘ the day :H W
1 9 1 them th 1"s mmer
discovered that a water-supply valve t { Enjoy them both this summ

I)! emser, 1975: A plant

;'u'

the two emergency feedwater pumps between May 15 and November 1, on

was shut, leaving both p witl "
out a supply of water. The B.« timore |
yas & Electric Company, wi

the plant, wcluded that plant

tors had “erred” about two \u‘rb ear

“
when the valve ;n.xy‘w
b . n

that the operator have
to the

! Angec he company re |
this ‘““occurrence” said r‘w.a' if the) -
emergency feedwater pumps ha t 12
needed it was ‘““highly prx‘..“?e : :

yuld } ‘ '

the lack of water
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| “prior to any serious damage occur-
| ring.”

| MarcH, 1976: At the Prairie Island
| Nuclear Generating Plant, in Welch,
Minnesota, a valve was wrongly closed
{during maintenance on the cooling-
| water system for plant safety ap;w,.r;~

tus. This single valve in the wrong

position disabled one of the two cool
| ing systems for the two reactors at the
| plant.

|  Jury, 1976: A steam-driven emer-
| gency feedwater pump at Unit 2
{ Millstone Nuclear Power Station, ir
| Waterford, Connecticut,
{cause the steam-supply valve would

ywed that a

of the
failed, be-

not open. An inspection sh
 steel piece of the operating mechanism
| had broken off. A subsequent inves-
ontribut

| tigation revealed multiple « tory

failures. The switch that was used t«
1

|control the motor that opened and
A back-

up switch had also failed. In addition,
4

closed the valve had failed

the valve had not been tested; it had

been
srated equipment, and had been re-

initially installed as hand-op-
turned to the manufacturer so that a
motor could be put on to open and
lose it. T he valve had been reinstalled
without an adequate inspection or
test

Dr

‘i Hanauer is still enlarging the
t.\Jggt' File. “Yes, sir, it's still ar
| o file

1«1':‘:" da;."
|

{

open I just put an item in the

he said in a recent inter-
4

view. Valves, he added, were ““one of
the continuing problems " Another
itam that deserves to be included in his
valve-related problems

1 :
collection of

| occurred at the Arkansas Nuclear

[ March 28, 1979. In bot!
procedures were used
Unit 1 problem o

'Al‘ﬁ" more t!

|
| Station Unit 1, in Russellville,
i“r uses a Babcock & Wilcox reac-
if- r D;r.rtg routine testing of valves
{on the plant’s main feedwater system
i'.r hnicians mistakenly disabled the au-
| tomatic controls for the plant’s emer
‘EF.’Z y feedwater systemi—the same
| system that was rendered inoperative
]" Three Mile Island Unit 2 or
|

per testing
Arkansas

on June 2,

'm'.;'r )
| The
curred

the accident at

months after
Three Mile Island

It is evident fronm

the Nugget File

valve failures, many resulting
from improper maintenance and sloppy
operating procedures, are endemic

commercial nuclear-power indus-

As disturbing as
even more

may be, an



| sobering conclusion emerges . on
reads through the several undre

technical reports that are in luded i
the file. What these reports revea

that the same leve!l of carelessness a

— - -
management guality-assurilos DLCak
quwns which shows up In the re

f valve faili ar v al nfact
of valve failures apparently alse ’

| every other major aspect of the l¢s
construction, and operalgn

i —
| seventy-one nuclear plants now

operation around the country. For ex

| ample, it is not just maintenance
valves that leaves safety apparatus

xah;(d l’lr-.‘.r? al-systemm maintena [

,“i‘;"“ gr:'cr.‘.". necess tate INg g
ging equipment of otherwise inter
rupting p-:v.rtw.;.?, circuits, ha
re lr"x;"n'.tk..(tf" hat of valve n
nance in leaving salety apparat
\;vo'ra?-.r. just as workers torget t ¢
per valves., they comn nlv forpget 1t
turn power supolies back o0 QL io D
safety devices back Moreover, these

lunders, according to the evide

the N

ugget File, extend far ¢

maintenance and testing activitie A
pers stently occur In the ._jv {
equipment, 1n plant construct
———
equipment installation, angd at the of
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A REPORTER AT LARGE

HE safety of the commercial

nuclear power plants in this

. country is the responsibility of
the United States Nuclear Regulatory
Commission, a small federal agency
whose over-all performance—and ba-
sic technical and administrative compe-
tence-—has been widely criticized in
light of the accident, two years ago,
at Three Mile Island Nuclear 3tation
Unit 2. A Presidential commission set
up to investigate the accident, the most
serious in the history of the commer-
cial nuclear program, said, “With its
present organization, staff, and atti-
tudes, the N.R.C. is unable to fulfill its
responsibility for providing an accept-
able level of safety for nuclear power
plants.” The N.R.C. undertook its
own post-accident self-examination,
conducted by a Special Inquiry Group
headed by the Washington attorney
Mitchell Rogovin, and this committee,
too, passed a strongly negative judg-
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ment on the N.R.C.’s regulatory pro-
gram. “In our opinion the [N.R.C.]
is incapable, in its present configura-
tion, of managing a comprehensive
national safety program for existing
nuclear power plants and those
scheduled to come online in the next
few years adequate to insure the public
health and safety,” it concluded. With
seventy-one nuclear plants in opera-
tion—some near heavily populated
metropolitan areas—the lack of effec-
tive federal supervision leads to worri-
some questions about the safety of mil-
lions of Americans.

In one sense, sweeping general crit-
icisms of the N.R.C.’s regulatory pro-
gram may be unfair, for they may
be belaboring “‘deficiencies” in the
N.R.C.’s performance which are not
so much a result of sheer regulatory
ineptitude as they are the consequence
of political decisions about what the
agency was expected to do in the first

|
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“l called you in here, Donaldson, to remind you that
you're skating om mighty thin ice.”

place. The fact is that the N.R.C. was
never really intended to tightly con-
strain the nuclear-power program or
exercise ultimate judgment about the
acceptabilitv of the risks that might
be associated with it. Given the over-
riding commitment of the federal
government to rapid nuclear-power
expansion—a bipartisan national goal
adopted by Congress in the nineteen-
fifties and endorsed by successive
Administrations—the N.R.C.’s role in
the effort was a largely pro-forma one,
the political decision to proceed with a
large nuclear program and to accept
the (presumably small) risks already
having been made. Despite what legis-
lators and bureaucrats refer to as the
“boiler plate” language in the statutes
that define the gX:R.C.': regulatory
powers and duties, the agency, in prac-
tice, has been simply the minor gov-
er rtment that _ha
nuclear
plants, much as the State Department’s
Passport Agency issues passports to
travellers. The safety and licensing
system set up by the N.R.C., according
to Peter Bradford, one of the agency’s
five commissioners, ‘“was never de-
signed to be an effective regulatory
system” but “‘was constructed for the
stamping out of nuclear power plant
construction permits or operating
licenses at the assembly-line rate of
one or two per week for every week in
the years from 1975 to 2000.” One
consequence of the government’s sin-
gle-minded dedication to nuclear-
power expansion, Bradford notes, was
a regulatory process that fell into
“fundamental disarray.”

The regulatory arrangements relied
on by the g\'.R.C. are the outgrowth of
general policies adopted in the nine-
teen-fifties and sixties by its predeces-
sor, the Atomic Energy Commission.
The A.E.C., which vigorously pro-
moted commercial exploitation of
“the peaceful atom,” believed that the
shortest route to a large nuclear-power
program required unleashing “‘the
genius and enterprise of American
industry.” In order to give the
nuclear-power industry the discretion
it needed to move ahead swiftly with
plant construction, the A.E.C. adopted
a relaxed and permissive regula-



tory program. Under the
scheme it developed, the
government would spec-
ify general safety goals
but would leave their
implementation to the
emerging nuclear indus-
relying on it to have
’common sense to
ild 2 high level of
safety into each plant.
The A.E.C. did have a
small number of staff
engineers and consul-
tants who reviewed the
applications for nuclear-
plant licenses, but the
commission usually gave
short shrift to the safety
issues raised by its ex-
perts. Since the A.E.C.
was convinced that tech-
nical solutions to these
problems could be found,
it did not believe that it
was running a great risk
by deferring such questions while the
industry proceeded with nuclear-plant
construction. Moreover, when the in-
dustry matured and expanded, the
A.E.C. still saw no strong need to de-
p more formal regulatory arrange-

ts. In 1974, however, Congress
ecided that the conflict of interest in-
lierent in the A.E.C.’s dual responsi-
silities—to both promote and regulate
the nuclear industry--suggested the
need for a new, independent reg-
ulatory body. Accordingly, Congress
passed the Energy Reorganization Act
of 1974 to establish the N.R.C.—a
separate agency whose only mission
would be to regulate the nuclear in-
dustry. Reorganization per se did not
mean substantive regulatory reform,
however, for there was little Congress
could do about the bureaucratic inertia
that would inevitably make it difficult
to change the ground rules for nu-
clear-power expansion that had been
laid down by the A.E.C. Indeed, the
carryover of A.E.C. policies by the
N.R.C. was a foregone conclusion,
since the N.R.C., according to the
#74 act, would essentially be the
ulatory staff of the old A.E.C., un-

er a new name. Unsurprisingly, the
new agency’s first official action was to
adopt all the safety rules and policies
of its predecessor. As a matter of law,
the N.R.C. had full and unambiguous
power to develop new regulations
geverning every aspect of nuclear-
plant design and construction, all the
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way down to rules for the installation
of the last nut and bolt. Still, the only
basic changes in the regulatory process
during the next several years were
efforts—prompted by the Ford and
Carter Administrations—to streamline
it so that nuclear plants could be
licensed faster.

With a regulatory process that re-
mained in “fundamental disarray,” it
was apparent—to some observers, at
least—that sooner or later the govern-
ment’s overambitious nuclear program
was going to get into trouble. Indeed,
locking back over A.E.C. and N.R.C.
records, one can follow what one
senior N.R.C. official calls the paper
trail that documents the detailed
foreknowledge, on the part of both the
nuclear industry and the federal gov-
ernment, of the specific safety problems
that culminated in the accident of

March 28, 1979.
Tuuz Mire Iscanp Unit 2 is one

of nine electric-generating plants
in the United States that use nuclear-
reactor equipment designed and manu-
factured by Babcock & Wilcox. As is
customarily the case with nuclear-
equipment suppliers, Babcock & Wil-
cox provides only the specialized nu-
clear steam-supply system and the as-
sociated control equipment used in
these facilities; its portion is estimated
to amount to about ten per cent of the
total cost of plant construction, with
other suppliers, architect-engineering

firms, and construction companies pro-
viding all the other services and equip-
ment. (Unit 2, for example, was built
by United Engineers & Constructors;
its turbine was supplied by Westing-
house; its architect-engineer was
Burns and Roe; the pressure-relief
valve for its primary-cooling system
was manufactured by Dresser Indus-
tries.) The various' companies that
participate in the design and manufac-
ture of each nuclear power plant’s
components and systems have their
own design preferences and require-
ments, and so do the individual utility
companies buying these services; as a
result, the nine plants that use Bab-
cock & Wilcox nuclear reactors differ
in many of their design details. The
nine plants were also built at different
times and were therefore subject to
different federal safety regulations.
Even plants built during the same
period and under the same nominal
safety requirements may display markec
design differences, owing to the vary-
ing interpretations that can be given
to some of the very general design
criteria promulgated by the A.E.C.
and the N.R.C.

Still, the plants using Babcock &
Wilcox reacters do have a large
element of similarity—a strong family
resemblance. Certainly the Babcock &
Wilcox equipment in all of them is
essentially the same in most elementary
design respects. The official A.EC.
“Safety Evaluation Report” for Three
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Mile Island Unit 2, issued in Sep-
tember of 1969, noted, “The nuclear
‘ steam supply system, engineered safety
features, and reactor building are
similar in design to the other Babcock
& Wilcox facilities at Oconee Nuclear
Station, Crystal River Nuclear Station,

ancho Seco Nuclear Station, Three
ile Island Unit No. | Nuclear Sta-
tion, and the Arkansas Nuclear Sta-

tion, which have already been issued
construction permits.”

The eight other nuclear plants in-
corporating Babcock & Wilcox re-

actors all went into operation before
Three Mile Island Unit 2, and as of
March, 1979, the nine plants had ac-
cumulated some thirty reactor-years of
operating experience. The three
Oconee plants, which are owned by
the Duke Power Company and are
situated near Seneca, South Carolina,
went into operation in 1973 and 1974.
Toledo Edison's Davis-Besse Unit 1,
at Oak Harbor, Ohio, between Toledo
and Cleveland, has been operating
since 1977; the Florida Power Cor-
poration’s Crystal River Unit 3, near

Crystal River, Florida, since 1976; the
Sacramento Municipal Utility Dis-
trict’s Rancho Seco Nuclear Generat-
ing Station, in Sacramento, California,
since 1974; the Arkansas Power &
Light Company’s Arkansas Unit 1, in
Russellville, Arkansas, since 1974,
and Three Mile Island Unit 1, which,
like Unit 2, is operated by the Metro-
politan Edison Company, since 1974
The operating records of the earlier
Babcock & Wilcox nuclear reactors
provide concrete, practical information
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 of
their cumulative track record can serve
a number of ends. The operating his-
tory can be used to check design
adequacy; it can suggest needed
procedural improvements; it can
prompt new regulatory requirements
or, possibly, the elimination of un-
necessary ones; it can be used as a basis
for other regulatory determinations
(such as the competence ¢« 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 gen-ra
design features of new plants and, as a
rule, limit their inquiries to standard
questions about safety-system design
which have been on the official techni-
cal agenda since the mid-nineteen-six-
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 technical questions
about certain ‘‘hypothetical acci-
dents” —advanced scientific issues that
have been the dominant interest of
these research centers for the last



fifteen years. Thus, the
federal agency in charge
of nuclear-plant safety,
given the duties and
preoccupations of its
technical experts, has
concerned itself only
casually with the actual

-to-day safety prob-
at Araerican nu-
Clear plants. One man-

ifestation of this attitude
is in the N.R.C.’s han-
dling of reports of safety
deficiencies at the
plants. Although the
commission 3ogually re-
ceives four 1o Sxethan-
sand_geparts on equip-
ment breakdowns, oper-
ator errors, and other
safety-related or poten-
tially safety-related in-
cidents, it had, before
the accident at Tnree
Mile Island, no system-
atic program to discover
what lessons could be
learned from the data;
that is, there had been
no centralized effort to

view the data on a
ular basis, to extract
nificant trends, to

analyze the fundamental
sufety issues underlying recurrent prob-
lems, and to oversee corrective action.
The N.KR.C. does have a Division
of Operating Reactors and an Office
of Inspection and Enforcement. and
these presumably are responsible for
reviewing the safety problems of nu-
clear plants already in service. Ac-
cording to Victor Stello, Jr., who was
the head of the former division and is
now the head of the latter, the N.R.C.
“collects, digests, analyzes,” and oth-
erw ‘se deals with the reports from the
operating plants, but just how these
efforts fit together into an over-all sys-
tem Stello was reiuctant to explain.
“No, I don’t like to summarize it,” he
said in an interview a few weeks after
the accident. The task of reviewing
these data, he remarked, is spread
ong various agency divisions and
‘cn. “There's a0 assigned group
that <its down and is devoted to the
task of just locking at all of the
licensee event reports from all of the
plants—it’s not done that way,” he
said. Som: offices do collect the data
from the plants, he continued, adding,
“] would think” that they “do what
they can to analyze it.” Other N.R.C,
branches, according to Stello, have “a

“That’s a bird, spelled b-i-r-d.”

whele host of people” who analyze
individual events at the operating
plants “fairly comprehensively.”

Harold Denton, who as the director
of the Office of Nuclear Reactor Reg-
ulation supervises these specialized
branches, has a diffe; cnt impression of
how the N.R.C. safety analysts have
dealt with routine reports of equipment
malfunctions and other safety prob-
lems over the years, The reports “all
come in, they all get logged, and
identified, and printed up,” Denton
says, but “some branches are far more
interested in operating experience than
others.” While a few offices have
“historically really monitored” and
“worried" about such developments at
the licensed reactors, he says, “other
branches don’t tend to think that oper-
ating experience is as valuable in in-
put, and it hasn’t got done.” After the
Three Mile Island accident, Denton
said, “The commission has asked us
on a crash basis .iow to propose a new
scheme to be sure that licensee event
reports do get proper attention in the
future.”

Even Stello conceded that the
N.R.C., before the accident, had no
coordinated method for identifying

patterns in the safety-system deficien-
cies reported to it. “The individual
reports are analyzed,” he said. “The
trending is not. The trending is ad
hoc.”

Unless some N.R.C. officials merely
happened to discover it, a trend sug-
gesting safety difficulties could easily
remain buried in the voluminous
reports that the N.R.C. receives from
each operating plant. Over the years,
Dr. Stephen il Hanauer, who is an
engineer with the N.R.C. and one of
the federal government’s chief nuclear-
safety experts, has sent out memos on
the need to review the information
flowing into the agency from the
plants. “Not a day goes by without one
or more mishaps at licensed reactors,”
he noted in a memo on September 13,
1971, in which he urged the orderly
compilation and “periodic review” of
these data. Other officials have pri-
vately discussed the “gold mine” of
safety-rclated data that was being of-
ficially ignored, although a few abor-
tive attempts were made to set up a
program for extracting useful—and
possibly critically important—infor-
mation from all the routine reports
of nuclear-plant mishaps. Still, the
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N.R.C.s safety-review and safety-
research piiorities had never been
amended to emphasize the task of tak-
ing a careful lock at what was really
happening at operating nuclear plants.

REVIEW of the documents that
accumulated in the N.R.C.'s files

d}x reactors shows what the N.R.C.
ould have learned if Stello’s division
or Denton’s other specialized branches
had elected to monitor these reports
periodically. Although mary of them
—they are available for inspection at
the N.R.C. Public Document Room,
in Washington—are fragmentary,
containing raw data about specific in-
cidents and malfunctions unaccompa-
nied by enginecring analyses or com-
mentary, they nevertheless suggest a
pattern of safety problems seemingly
inherent in Babcock & Wilcox designs.
The problems are not, however, limit-
ed to Babcock & Wilcox reactors; the
reactors of Westinghouse, Combustion
Engineering, and General Electric
have also experienced a wide range of
safety-related difficulties, as a review
of plant malfunctions suggests.
On September 16, 1978, a serious
problem developed in the electrical
quipment that powers and controls
.:afel)' systems at Arkansas Nuclear
One—Units 1 and 2. Arkansas Unit 1
uses a Babcock & Wiliox reactor, and
Unit 2 uses a pressurized-water reactor
designed and manufactured by Combus-
tion Engineering. The difficulty,
which could result in the disabling of
all the safety equipment at both plants,
was officially characterized as a case of
“degradation of engineered safety fea-
tures.” The accident began with the
sudden closing of a single valve in one
of the main pipes that delivers steam to
the turbine in Arkansas Unit 1, which
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was operating at ful! power. Unit |
should have simply gone into a routine
shutdown, leaving Unit 2, which was
being tested before going into com-
mercial operation, unaffected. Instead,
because of a w, i ion of

p, valves opened or closed, pumps be-
an pumping; the plant reacted as if
there had been a major accident in-
stead of a spurious electrical signal.
Moreover, electrical-system problems
at Unit 2 signalled cectain valves to
open prematurely—a development that
caused other emergency equipment to
operate out of the correct sequence.
This meant that if there had been an
actual crisis, such as a pipe rupture
that required emergency cooling to
prevent a core meltdown, the emer-
gency cooling system at Unit 2 would
not have worked. At Unit 1, mean-
while, a more routine shutdown
occurred, and initially there was no
evidence of deficiencies in its electrical
systems. But a subsequent N.R.C.
review disclosed that in a real emer-
gency the fuses in all of Unit 1's con-
trol circuits for safety equipment could
have blown, leaving the safety ap-
paratus disabled. On February 16,
1979 —five months after the accident
—the Nuclear Regulatory Commis-
sion issued a notice informing other
utility companies of the “unusual se-
quence of events” that had occurred at
the Arkansas plant. Although the
N.R.C. has full legal authority to
“modify, suspend, or revoke’ the
licenses for nuclear plants whenever it
determines that a safety defect may
exist, it allowed all Babcock & Wilcox
and Combustion Engineering piants to
continue in operation.

The commission’s reference to the
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sequence of events at Arkansas Units |
and 2 as “unusual” may be somewhat
misleading. N.R.C. records reveal that
in July of 1976 a similarly widespread
electrical-system failure disabled the
safety equipment at the Millstone Nu-
clear Power Station Unit 2, in Water-
ford, Connecticut, on two separate oc-
casions. That plant’s pressurized-water
reactor and related ccatrol equipment
were designed and manufactured by
Combustion Engineering. The com-
mission had assigned one of its staff
electrical experts to study this type of
potential electrical problem long be-
fore either of the Millstone incidents.
In his reports, the engineer concluded
that circuitry failure might be a generic
deficiency in the entire nuclear in-
dustry—a likely sequence of events in
certain circumstances in any plant.
The N.R.C. took no corrective action
in response to his concern or in re-
sponse to related safety problems noted
soon afterward by other members of its
electrical-systems branch. The reluc-
tance of the N.R.C.’s senior manage-
ment to take action on several dozen
safety issues pointed out by N.R.C.
engineers—a list that included the
problem of mistaken operator interfer-
ence with the emergency cooling ap-
paratus—led to a decision by five
licensing engineers to testify before the
Senate éovernmemal Affairs Subcom-
mittee on Energy, Nuclear Prolifera-
tion, and Federal Services, on Decem-
ber 13, 1976, at a hearing chaired by
Senator John Glenn, in order to call
attention to the problems, explzin their
seriousness, and possibly help bring
about needed remedies. They told the
subcommittee that the N.R.C. was
“covering up” a set of safety problems
that some of its own principal experts
believed to be extremely grave. Their
testimony stimulated none of the cor-
rective actions they desired,
although it did provoke the
N.R.C. to reassign four of
them two days later. The
fifth engineer had already
resigned from the agency
in protest.

Another significant
shortcoming in a nuclear
plant using a Babcock &
Wilcox reactor was
revealed by an accident at
the Rancho Seco Nuclear
Generating Station, near
Sacramento, on March 20,
1978. At 4:25 a.m., an
operator who was replac-
ing a burned-out light bulb
on the main control panel
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r-
i into the
panel. The plant,
which was operating
at seventy per cent of
capacity and was sup-
posed to be capable of
coping with pipe rup-
es, fires, earth-
, and other con-
gencies, could not
handle this seemingly
trivial mishap. Accord-
ing to a description in
a private Babcock &
Wilcox report, the
dropping of the light
bulb caused short cir-

cuity that in turn in-
terrupted the power
supply to “a substan-

tial portion” of the in-
struments in the con-
trol room which moni-
tored key parts of the
plant. The instru-
ments included those
used to control the
main feedwater system, which im-
mediately began to malfunction.
Because of the instrument failure,
however, the operators did not have
information they needed to deter-

e the appropriate emergency ac-
ions. Automated equipment was
available to assist in controlling the
reactor, of course, but the correct
automated actions were not carried
out, either, because this equipment also
failed to receive the appropriate signals
from the malfunctioning instruments.
To make this dangerous situation
worse, the instruments started sending
erroneous signals to the plant’s inte-
grated-control system—an automated
master control that, among other
things, regulates the main feedwater
system, T'he integrated-control system
then initiated a series of maneuvers
that, according to Babcock & Wilcox,
sent the reactor on a “severe thermal
transient,” which involved a rapid
surge in pressure in the reactor—caus-
ing a safety valve to open temporarily
—followed by a prolonged pressure
qp. The emergency cooling apparat-
was also activated. “For about the
rst seven minutes, the two events”’—
at Rancho Seco and a year later at
Three Mile Island—“looked almost
icentical,” according to Daniel Whit-
ney, a Rancho Seco nuclear engineer.
The Babcock & Wilcox report on the
incident, which was dated August 9,
1978, and was written by Ivan D.
Green, the site-operations manager at

the company’s headquarters, in Lynch-
burg, Virginia, concluded, “Plant
operators had extreme difficulty in de-
termining the true staws...of the
plant ... and in controlling the plant
because ot tae erroneous indications in
the control room.” After an hour and
nine minutes, the operators finally
figured out how to restore power to
their instruments, and they were then
able to bring the plant back under con-
trol. The gabcock & Wilcox report,
intended to alert the operators of the
company’s other reactors to the prob-
lem, was sent out to all the utilities ex~
cept Metropolitan Edison. Babcock &
Wilcox officials believed that it was
not necessary to inform the company
of the problem, gi imilar

t -
with Met Ed
officials.

HE copy of the Bahcock & Wil-
cox report on the Rancho Seco
accident sent to the Davis-Besse Nu-
clear Power Station, in Ohio, was ul-

timately seen by ‘]aa_m_es_mll, a
thirty-five-year-old reactor inspector
in the Midwest regional office of the
N.R.C.—in Glen EUyn, Illinois, near
Chicago—whose duties included over-
seeing the start-up of Davis-Besse.
Although reports of the Rancho Seco
accident, and also reports of accidents
that had occurred at the Davis-Besse
plant, had besn sent to the N.R.C,,
these reports, far from stimulating an

N.R.C. review of Babcock & Wilcox
plants, had received scant official ar-
tention. Creswell was deeply con-
cerned about the accidents, however,
and about several other problems that
had come to his attention at Davis-
Besse. On his own initiative, he raised
a number of questions about Babcock
& Wilcox reactor problems not only
with plant officials but also with
officials of the N.R.C. He fslt that
there might be safety flaws inherent in
the Babcock & Wilcox equipment—a
view not shared by senior N.R.C.
officials.

One of the accidents that worried
Creswell had occurred at Dayis-Besse
on —an accident
that, it is clear in retrospect, bore a
striking resemblance to the one at
Three Mile Island eighteen months
later. At Davis-Besse, the main feed-
water system failed—as it did at
Three Mile Island—and then a pres-
sure-relief valve opened and, because
of a missing electrical relay, cycled

gpen _and closed about_nine times,

finally jamming in _an_open posiliol.
(Tt is still not known whether the
pressure-relief valve at Three Mile
Island stuck open because of an elec-
trical-control problem or for some
other reason, since the continued high
radiation levels inside the containment
building have made a physical inspec-
tion impossible.) The operators at Da-
vis-Besse, like the operators at Three
Mile Island, did not immediately




realize that the relief valve was open.
A: Davis-Besse, it took them twenty-
two minutes to discover the open relief
valve; at Three Mile Island, it took
about two hours and twenty minutes.
At both plants, the pressure in the
reactor’s coolirg system increased and
then decreased uncontrollably. Part of

e emergency feedwater system mal-
‘ncuoned at Davis-Besse, as it did at

hree Mile Island. The Three Miie
Island plant, however, experienced a
complcte, rather than a partial, initial
failure of its emergency feedwater

equipment. Finallv, at both plants the
operaters misiakenly seatoff the eme

. fo
ency coolin umps—as a result
WWterprﬂation of
the pressurizer-water-leyel-i ent
rsadings. the main difference be-
tweer the two accidents—and it is a
major reason that the Davis-Besse ac-
cident was much less severe and did

not result in core damage, as the ac-
cident at Three Mile Island did—was

that the Davis-Besse reactor was oper:
atip only _ai ]

ower, whereas the reactor at Three
m Island was operating at ninety-
seven pcr cent.
Worrying about the adequacy of
nuclear plants and their safety systems
as something that was supposed to be
one by the hundreds of safety analysts
a N.RAC s headgquarters, and not
by a field inspector like Creswell, who
was expected to be more of a book-
keeper than an engineer. His principal
assignment was to monitor the paper-
work connected with a utility com-
pany's quality-assurance programs and
to review other aspects of its adminis-
trative procedures. The N.R.C. had
elected not to have its inspectors carrv
out comprehensive physical inspections

of the actual equipment and compo-
nents installed in nuclear power plants
—not to test equipment performance,
or periodically check sensitive pipes for
cracks, or determine whether specific
components had been built and in-
stalled in accordance with N.R.C.
safety requirements. Instead, as a 1978
report on part of the N.R.C.’s inspec-
tion program by the General Account-
ing Office noted, the N.R.C. preferred
to_zely i the utili z
pany self-evaluation,” For all prac-
tical purposes, in other words, the
commission delegated most safety-in-
spection tasks to the individual utility
company and limited its own role to
spot-checking the utility company’s
records of such werk. Without direct
inspections and independent testing of
the actual equipment, of course, the
N.R.C. could not verify the accuracy
of the company’s records but merely
their ostensible completeness. N.R.C.
inspectors had complained privately
for years that this loose supervision of
the industry had resulted in a low
“confidence level” concerning the de-
gree to which operating nuclear plants
actually complied with federal safety
rules. That this indirect system of
auditing safety conditions at American
nuclear plants may have been responsi-
ble for the belated detection of safety
defects also prompted the General Ac-
counting Office to recommend that the
N.R.C. “improve its basis for judging
the quality of nuclear power plant con-
struction.” Creswell, in the light of
the safety problems that he saw at
Davis-Besse, was not content to stick
to his narrow formal assignment and
overlook what he took to be the pos-
sible generic safety ramifications of
the Seprember 24, 1977, accident and
the problems related to it. Nor was he
satisfied that he could rely on the
N.R.C.’s determination that the plant’s
Babcock & Wilcox equipment was ade-
quately designed or on the utility com-
pany’s own “‘self-evaluation,” which
stated that the various “incidents” at
the plant were no cause for concern.
“The problems at Davis-Besse just
bugged me,” Creswell said in an inter-
view a few months after the Three
Mile Island accident. His pursuit of
these matters, he recalled, began in
earnest after a routine three-day in-
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relatively common experience for any
type of electric-generating station. As
Cieswell reviewed the records of the
incident, however, he became con-
cerned about the strange behavior of
the pressurizer-water-level instrument
during the incident. This is a device
that reactor operators use in lieu of an

instrument _telling them Fow ch
[5\;rlng the

w: is in the reactor
November 29th incident, the pres-
surizer-water-level instrument indi-

cated that the pressuriur —a tank
{connected to the -eactor’s primary
.oo‘mg system—had no water in it
With that instrument showing °

the o

‘zero,”
perators had no indication-—not
even this indirect one—of how much
was the reactor. Although
the incident ended quis kly, and with
the reactor satisfactorily stabilized, the

water in

| behavior of the pressurizer-water-level
| instrument presented several serious
problems. Creswell began to worry

how operators of pressurized-water

reactors 11d possibly cope with plant
didn

ling water was

know how
the

emergen ies if they

o in reac-
tor.

Davis-Besse

the pressurizer-instru-

Creswell talked with

officials about

|
|
!m...‘
|
7
|

ment problem during his inspe« tion of

the plant in December of 1977 and
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several times afterward, during ten in-
spections 1978, As
looked for informa-

tron
Li0nN

he made in he

over the record

h;u
Bab
he gatne
;'rqer 24,

about the pressuriz
ock & Wilc
red more details

1977,

the orie that so strongly prefigured

er in

strument

OX reac-
av C‘d,

) S be!

about the Sep incident

the accident at Three Mile Island. He
[learned that the operators at Davis-
| Besse, on the basis of the pressurizer-
water-level-instrument readings, had
prematurely shut f the (':‘P.rgq;‘ V-
| cooling-system even thougl
e reactor’s was still
| being lost thro k-open re-
f valve. { t had been
ymitted in the event re
yn the accident that the company sub-
| mitted to the N.R.C. on October 7,
'i 1977.) Creswell formaily asked Davis-
]st\e officials to review the operating
| procedure according to which the con-
| trol-room personnel had ly
{ disabled the emergency oling sys
tem, telling them that the action wa
contrary to the way in which the sys-

tem was intended to work. Cor
&

Ol

ials were not responsive, Creswell
says; they rr-p'.;ed that a review of t
P and,

Was

he

was n

that

"
rocess more-

ly

matter

it real outside the

ilities as



a subject more

proper addressed by safety analysts at |

\ neadqguarters

R.C. headquarters, it turned out, |

sired inte the September 24th |
Denwood Ross,

vision of Systems |

a4 senior
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necessitate the shutdown of an operat-
ing nuclear plant—something that the
N.R.C. is extremely reluctant to crder
The agency’s tolerant attitude toward
newly discovered safety problems has

also been influenced by a general com-
placency, after years of seeing such
problems come and go, about the risk

that one of them might grow into
a serious The N.R.C. has
had what Creswell calls the “mind-
set
happen.” Creswell, who in 1978 had

accident

" that such accidents just uldn't

| been with the agency for only two
years, had yet to absorb the official
outlook, and could not so easily dis-

miss the safety problems he
| saw at Davis-Besse

For fourteen months,

| spite the opposition of his
superiors, Creswell did

hing Ye could think of
N.R.C. to call

blems of

z'r‘ve
attention to the pr
Jabcock & Wilcox reactors. He pes-
| tered Davis-Besse off

foarmat -

-
jails tor more in-

iormantior about the a

memos were distributed to senior of-
ficials throughout the i.R.C., but it
was not until March 29, 1979—ghe

day after the Three Mile Island ac-

that they

cident began—

the licensing boards

were sent to

dents there

intil they complained to his superiors
ne asked lor a nvestiganor under
e mmission § reguiations vering
the disclosure f safety defects by the
justry. to determine whether Bab-
k & W x might have withheld
formation about the salety ot IS
¢ he wrote memos that urged

plants would be d int estion ir
| . .
pu ensing hearings

T he manner in which the N.R.C
disposed of Creswell’s concerns can be
deduced from the “Weekly Informa-
tion Report —Week Endmé December
29, 1978,"
the five commissioners by the N.R.C

which was sent directly to

staff, and which refers to one of the

major problems Creswell raised. At is-
sue was the performance of the emer-
gency feedwater system in the Davis-
the

Besse plant same piece

of safety equipment that
- gy " " -
failec at [ hree VMile Island

throe ,.~v,.»(‘.,_, mnd thar

i A aiio al

had partly failed at Davis-

Besse on September 24,

1977 [ he 'f.x I ;’4::'~ 1""

systen pumps water into the

sieam generatgrs, where it absorbs

heat from the water coming out of the
reactor—the primary cooling water

and is thus converted to steam. By car-

rying off the heat ti the nuclear fue

adds to the primary > ng water, the

main feedwater system keeps not only

the tempezature of the nuclear i sel but

also the pressure of the primary -

1z system under control. So essentia

are these tasks that all pressurized-
reac*ors must De equipped w

he event ta a

feedwater an



feedwater systems. American reactor
designers, with the acquiescence of the
N.R.C., have chosen not to install this
expensive additional equipment; if they
had, the accident 2t Unit 2 would have
easily been controlled.)

There was another aspect to the
feedwater-control problem noted by

‘ . cae] THE
well—something that has long TR TR .
known to reactor-safety experts: | '6‘ l\h:\Rll\[‘ERSrrY

y much emergency feedwater fiow |
can be as destabilizing as too little. If |
more emergency feedwater than is l—larvald
required to remcve the heat pmdu(ed' _ . n
: ’ S 1 i -M
by radioactive decay is pumped into the 1S just one from a collection of

steam generators, the .'.:.zH pressure in American cmlege sceng rr'umors All
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cooling water could then start to boil
and flash into steam, posing two prob-

for the reactor’s hot uranium

lems
core. First, if the core is filled with
steam or a mixture cf steam bubbles

and water instead of just water, the

|
|
{
|
]
ranium fuel i dequately |
uranium fuel 18 not as adequately
cooled, because water removes r.eav}
from the surface of the fuel rods better |

{
than steam does. Second, if a large|
steam bubble develops inside the rea"-!
tor, it could block part of the piping |
system and interfere with the circula-|

d make it difficult to keep the core
iperatiire under control. What is

needed, in short, is just the right
balance of emergency feedwater flow

]
to keep the pressure and the tempera-! Y .
ture of the primary rra‘,h:)r system | S
] I’WcPa ho S ] !

1er controi g(")(.(‘\-"

it

gency .‘r'-‘lwa'wr flows, "d to a dan-

gerous pressure decrease in the reactor
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all the other Babcock & Wilcox
plants. Point-by-point responses by the
company to Creswell’s concerns in-
cluded the declaration that steam
bubbles—or ‘‘voids,” as the company
called them—*“‘will not collect in reac-
tor coolant piping and no flow block-
age will occur.” Further analyzing the
contingencies, the company said that
“during the course of”” such incidents
“no core problems develop.” The com-
pany engineers added, “We conclude
that no safety problem exists. ... No
adverse consequences ... have been
shown and, therefore ... no concerns
to the safe operation of the plant.”

A day after receiving the Rabcack &
Wilcox report, the N.R.C.’s Division
of Z)pcrating Reactors concluded that
no action was required. T he swift de-
termiination in favor of the owners of

|the Davis-Besse plant was, for this
I particular N.R.C. division, a routine

r

,’mu\e--—unc that it could make without
| detailed deliberations, and one that
‘squared with the outlook of Victor
i Stello, its director at the time. Stello, a
llarge man with a broad, swarthy face

and a booming voice, is one of the most
influential members of the N.R.C.’s
|top management. He is also a con-

troversial figure, and some of his col-

leagues have privately criticized his
lupzimmtk views on the adequacy of
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nuclear-plant safety precautions. Like
}a number of other key N.R.C. officials,
[Stellc was a member of the upper
echelon responsible for many of the
| basic safety policies under which Bab-
; cock & Wilcox reactors and dozens of
|

}

|others r=ceived their official safeqy

-ertifications. For these officials, to
| acknowledge a serious safety problem
| with one of these units is to raise gues-
!uur‘.s about the correctness of their
|own past decisions. To admit even
! broader safety problems, such as gener-
| ic defects in an entire set of previously
jl,.er.\(n! plants, is to con ede major
blunders. Such concessions—what bu-
reaucrats delicately term ‘‘backped-
alling”—are ail the more difficult in
{the }.g?.i of the growing nuclear
’ itroversy and what one N.R.C
technical-review group In 1978
termed the consequent “siege mental-
'n)" of some senior members of the
N.R.C. staff.

“After the rcgmnal inspector ques-
tioned the licensee’s determination
that no unreviewed safety question was
jimul\'ed," the “Weekly Information
Report Week Ending December 29,
1978 said, the Division of Operating
Reactors ““requested a copy of the li-

censee’s evaluation and, subseq sently,



additional information.” The report

continued, “The additional informa-

tion was submitted on December 22, | ¥
1978, After review on December 23, {“
1978, D.O.R. concluded that because |¢
w fue! damage would occur...no i‘

in-
volved and no licensing action was

nreviewed safety question was

cacuired.” This summary dis nizsal of
swell's concerns left Davis- Besse,
nee Units 1, 2, and 3, Rancho
Seco, Crystal River Unit 3, Arkansas
One—Unit 1, and Three
land Units | and 2 licensed for

ear

full-power operation with the approval
f Scello’s division and the concur-
rence of the entire senior management i
{ n. |
Still, Creswell, who was now con- |
fronting the heads of staff and nw'
nger merely his immediate supervi- |}
SOrs ntinued to f:a""::ge the | §
N.R.( lusions about the safety |
f Bat k & Wilcox plants. It was at :
nt that Creswell had decided to :
write the memorandum that would go | #
to the N.R.C. licens ng boards and
thus, he hoped, put some public pres-
sure on the agency. His January 8§,
)79. memo pointed out “certain issues
[that] have come to my attention” |
during “"the course of my inspections | K
Davis-Besse.” Creswell mentioned |

ot I
R
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nrok

I luding the feedwater-

iems

g |
rol problem and a related one r

aving t lo with the pressurizer- |
1 . TE |
water-level instrument. Creswell’s
memo went from office to office ins ﬂr;
By March 6, 1979, the|

he N.R.C

ad been delivered not only to

|
ld Denton, !.':rl

Ste also to Har ]
rect f the Office of Nuclear Reac- |
¢ Regul Edson Case, Denton’s |

{eputy; Darrell Eisenhut, deputy di-|

rec-or of the Division of Operating |

P' iICt S H A (‘l,',.".‘.?\, assistant i

r r tor engineering and projects ".]
he Divis of Operating Rea tors; |

Qe \A»‘»,‘_ chief of l r;ik‘,g"

Branch No. 4; Dudley Thompson, |
X ¢ ve officer for pe at N \A','}‘H"i

e Office of Inspection and l"f*i

f ement: and other senior N.R.C

ff als

I don't think I had read Creswell’s
hat time,” Denton,

'-,.\k(,

the most

official who received it,

said in an interview not long after the
I e Mile Island accident, Denton
that he and other senior

had “‘sort Hf made a
nisallocation f resources’ by not
studying the memo. “Creswell was
right on in many of his ideas, but tor

. the system didn't elevate

ern to a priority where |
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T I gk | 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 in its handling of Cres-
well’s memos, saying that “whatever
the accident” that might strike a nu-
clear plant, there would aiways 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 _afety problems
Beverly Hills (213) 2750579 @ Malibu (213) 456-1979 pinpointed in them were corrected. It
was only a few weeks after they re-
ceived Creswell’s January memo that
all these key officials hurriedly assem-
bled in the N.R.C.’s emergency-
response center, in Bethesda, Mary-
land, or went off in helicopters to
Harrisburg, Pennsylvania, to see Cres-

The American Express'Card. Don't leave home without it. B | well's diagnosis of the Babcock &
Wilcox safety problems proved right.
. 0 80, 40, 40, 0 A0, 00, A0, A, 80, 20, 4, 40, 4. 0, 86 30 30 MO | Wl in rerospect, Creswell ws
pretty much on target,” Denton said.
“It just wasn’t recognized.”
Creswell was discouraged but not
defeated by the response his reports
m % m received from the N.R.C.’s top officials.

Confident of nis technical ground—

ROBERT KIRK, Lid. and relying on a background in nuclear
Saa Francisce’s Brinish Goods Sture Siace 1999 engineering gained during five years
in the operations division of the
Tennessee Valley Authority, in Chat-
tanooga, Tennessee—Creswell decided
to go directly to the N.R.C. com-
missioners. In a maneuver that a con-
ventional bureaucrat would regard as
paralleling an attempt by a corporal to
make an appcintment with the Sec-
retary of Defense, Creswell set up a
meeting for himself with Commission-
ers John Ahearne, a physicist and for-
mer Defense Department official, and
Peter Bradford, a lawyer and former
chairman of the Mzine Public Utilities
Commission. He thought that, of the
five commissioners, these two, who
were the most recently appointed and

: : had no association with the A.E.C,,
. would give him the fairest hearing. He
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(ollowing week, Ahearne rewarded
Creswell’s fourteen months of persis-
tence: he %regareg a_memo to the
N.R.C. staff asking for a report on
some of the safety questions affecting
Davis-Besse that Creswell wanted an-
swered. Ahearne’s memo—the only
positive response by any influential
member of the N.R.C. to the concerns
expressed by Creswell—was too late:
the accident i

ix months later, Creswell ;vas

given a special N.R.C. award of four
| thousand dollars, in recognition of his

iligence in trying to alert the agency
to important safety problems. Stello
and Denton, whose two divisions ig-
nored Creswell’s warnings, also re-
ceived awards—of ten thousand and
twenty thousand dollars, respectively
—for their part in the N.R.C.’s effotts
to respond to the accident. The appro-
priateness of these latter awards has
been publicly questioned by Mitchell
Rogovin, of the Special Inquiry Group.
Rogovin has said that it would have
been more fmins for ‘“‘the senior
officials of the N.R.C. to owe the
government money,” given their per-
formante. They have not done so and
remain the most important heads of
staff inside the N.R.C. Creswell, on
the other hand, recently submitted his
resignation, explaining in an inter-
view that he thought there were
“greater opportunities” for him out-
side the agency.

LTHOUGH Creswell did not
know it at the time, he was not
alone in his efforts to alert the N.R.C.
to the problems that might undermine
the safety of Babcock & Wilcox reac-

tors. In late 19"?, at practically the
same time that Creswell had begun
raising the issue, Carlyle Michelson.a
senior puclear engineer at the Tennes-
see Valley Authority who worked on
safety analysis, was completing a de-
tailed technical analysis that empha-
sized some of the same basic concerns.
Michlson had been working on a re-
view of ihe T.V.A's Bgngfmue Nu-
clear Plant, which is now under con-
struction in Scottsboro, Alabama, and
which incorporates a Babcock & Wil-
coX_reactor. Along with Jesse Eber-
sole, a retired T.V.A. engineer, who
began serving as a member of the
Nﬁl.C.’s Advisory Committee on Re-
actor Safeguards in 1976, Michelson
had been questioning a number of nu-
clear-safety assumptions—an activity
not entirely welcomed by the T.V.A,,
which is heavily committed to nuclear

77
power—and had been particularly con-
cerned about t ac-
cidents: leaks in the reactor’s primary
cooling system caused by ruptures of

small E}m or by a_reli
open. Michelson and Ebersole felt that

such accidents had been overlooked, or
otuy superficially studied, because of
all the emphasis on hypothetical loss-
of-coolant accidents caused by ruptures
of large pipes. The prevailing assump-
tion behind the official N.R C. safeiy
analyses was that this emphasis was
“conservative,” since if a plant could
cope with a big loss-of-coolant acci-
dent it would presumably have no diffi-
culty in coping with a small one.
In January of 1978, Mickelson
finished a thirty-four-page technical
report on how small ioss-of—coolant
accidents might affect Babcock &
Wilcox reactors—a document that
demonstrates just how refined and
specific the warnings had been about
the of arcident that struck Three
Mile Island on March 28, 1979. (The
technical analysis of his report is di-
rectly related, however, not to a reac-
tor of the size installed at Unit
2—which is described as a one-hun-
dred-and-seventy-seven-fuel-assembly
reactor—but to the larger Babcock &
Wilcox model, with two hundred and
five fuel assemblies, that was being in-
stalled at the Bellefonte plant.) The
report specifically addressed the “heatz
removal problem” that could arise
during small loss-of-coolant accidents
intwo-hundred-and-five-assembly Bab-
cock & Wilcox reactors, and its con-
clusions were quite straightforward: it
might be extremely difficult to keep
this reactor adequately cooled during
such emergencies. There were “one or
more impediments to decay heat re-
moval” in Babcock & Wilcox plants
which would prevent the emergency
cooling equipment from performing as
intended. Among these “impediments”
was the formation of a steam byubble
that could lodge inside various parts of
the reactor’s cooling system and prg-
t was, of course, a steam bubble that
Babcock & Wilcox had insisted, in its
response to Creswell’s criticism, could
not form but that did form during the
Three Mile Island accident. Another
serious problem was that the pres-
s - - was
“not a correct indicator of water level
over the reactor core” and that there
might not be adequate “‘emergency op-
erating procedures and operator train-
ing” at Babcock & Wilcox plants to
nllgow the operators to handle serious
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reactor-cooling problems. The opera-
tors, Michelson predicte i is:
takenly turn off emergency cooling
equipment, because of misleading pres-
surizer-instrument readings—exactly
what happened on March 28, 1979.
Michelson recommended that studies
be carried out to get more information
on the “stability” of Babcock & Wil-
cox cooling equipment and on the
“adequacy of instrumentation and com-
ponents” used in these systems. In a

letter dated April 7, 1979—ten days

Blafter the Three Mile Island acci-

dent—the Advisory Committee on
Reactor Safeguards asked the N.R.C.
to carry out some of Michelson’s
recommendations. Some of the “im-

|pediments’’ to heat removal in

B Babcock & Wilcox reactors which had

been described in Michelson’s report

| had by then been demonstrated.

IN September of 1977, Jesse Ebersole
gave a handwritten draft copy of

Michelson’s report to Sanford Israel, a

mechanical engineer in the Reactor
Systems Branch of the N.R.C. Eber-

8| scle says that he wanted to find some-

one in the N.R.C. who would be “re-
ceptive” to the report and “competent
to analyze it.” In November of that
year, Ebersole again raised some of the
| ‘'ssues identified by Michelson at an
Advisory Committee on Reactor
Safeguards meeting, and his questions
were forwarded to Israel’s branch at
the N.R.C. A few months later, Israel
wrote a two-page memo that was sent
to other members of the Reactor Sys-
tems Branch. The memo, dated Jan-
uary 10, 1978, was distributed over the
signature of Thomas Novak, chief of
the Reactor Systems Branch—a stan-
dard N.R.C. procedure under which
the branch chief adds an endorsement
to the work of a staff engineer. Israel’s
memo noted that there were some
peculiarities in the pressurizer design
at Babcock & Wilcox plants—specifi-
cally, in the way this tapk swas con-
nected to the piping comingaut of the
{reactor. Israel stated that “under or-
dinary circumstances” these design
features were “inconsequential” but
that “ug set conditi » such as
a_‘“‘pro lief valve ing,”
the loss of cooling water from the
reactor “may not be indicated by pres-
| surizer level,” and noted, “T his situa-
tion has already occurred at Davis-
{Besse | when a relief valve stuck
open.” A “full” reading on this
instrument, he noted, interpreted by
the control-room operators in the
standard way, could lead them to “‘ter-




minate’’ emergency-cou .mg-sss'em
pumps when it was imperative to keep
them running. The memo suggested
that it was a matter of some urgency w0
review the pressurizer-design require-
operating procedures for
new Babcock & Wilcox plants to cor-
rect this problem. However, the memo
mention of carrectixe actior
Babcock & Wilcox plants |
operation. T his was not a
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tures of its nuclear-reactor systems, and

therefore was much better equipped
than outsiders—such as Creswell, Mi-

helson, and Israel—to assess the im-
ations of the Davis-Besse accident.

Babcock & Wilcox records subpoenaed
juring the official investigations of th
] hree Mile Island accident show that
} 1y’s safety experts quickly

MMDa
npé

1€ CO

_;re‘,.atm the significance of the
Davis-Besse episode and readily un-
jerstood that remedial action was
necessary prevent an accident like
the one at 1 hree Mile Island. Bab-
xk & Wilcox, however, according to
their records, never told the operators
f the nine licensed Babcock & Wilcox
rea r :

day

frer t I , an
engineer in the plant-integrat unit,
which coordinates the design of the
arious nents used in Babcock &
tems, was sent to

ompany’s head-

1..14'" N\.'
’1 e com-
any y for
analy the accidents that occurred
at plants with Babcock & Wil
react investigation
v ission on the
Island, and
. i ssually even
rece f n such ac-
1 S W I ts St ]
N.R.C. Babcock
r pied largely w
1 4 Sign g ar S
eactors, and it devot
a
¢ at
A ¢
sent vestigate it. Kelly re-
arned to the Lynchburg headquarters
after at two days at the Davis-
Besse site, and vriefed a group of some
‘f rty Bab k & Wilcox employees
in the bas jetails of the accident Ix“.
his audience were the heads of several
major compa ‘lr; artments and the
e-presi lent » Bab & Wil-

Divi-

report

wer (y'-::era'.
5 ! Y nn \1.. \w".‘..s'\ K!“.:'.'\

nent ed the problems with the
stuck relief xalve. the misleadine
— :

ndica e pressurizer-water-
eve strument, the fact that the

operators had shut off. or throttled,
the em

Tt did not occur to Kelly until after the
meeting, though, that this operator in-
terruption of the emergency cooling
pumps had serious safety implications
—a fact that was pointed out to him
by Bert Dunn, the manager of emer-

Dunn

gency-cooling-system analysis.
explained to Kelly that there were

scenarios’’—such as having a reactcr
at full power rather than at the nine-
per-cent power level of the Davis-
Besse plant—in which mistaken inter-
ference with t}‘e emergency cooling
equip yment could lead to serious diffi-
culties. This was the first of severa
discussions between Dunn and Kelly
on these potential difficulties.

enior Babcock & Wilcox officials

took no formal action after Kelly's
briefing, although for the next several
months the matter was the subject of
memur‘nd;ms, meetings, and con-

“cials from at
least seven different depa. *ments of the
vent to the|

versations involving

Ol

ompany. Kelly himself
training-services section in October to
discuss the instructions that werz be-
ing given to plant operators about
the proper operation of the emergency
oling pumps. John Lind, the chief
nstructor, assured Kelly that the cor-
rect tructions were being given, but
he could not explain why th t_s-,wraz«..rsg
Da\ s- Besse ‘.;.i shut the pumps off
on September 24th. Kelly also contin-
ued his discussions with Dunn and
prepared a formal men 1dum, dated | ’
November 1, 1977, in which he set out |
some of his concerns r'r.;\(
mem was sent to

B‘n." ck & Wil X
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[)n.w”cnc accident

tember -4' ’ n".i noted '.i"x‘
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tinuous operation” of these pumps,
Kelly wrote, “1 wonder what guid-
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our customers on when they 1 safely
shut the system down following an ac-
cide I would appreciate your
thoughts on this subject.” He himself
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down.” No action was taken on
Kelly’s memorandum, and none of the
seven officials to whom it was sent re-

\F()nded.

Three months later, after discussing
the matter further, Kelly and Dunn
| decided to try to compel some actior
Dunn, the senior of the two, wrote a
memo, dated February 9, 1978, t
James Taylor, the manager
company’s licensing sectic

n wi WwWas
supposed to inform the N.R.C. when-

ever any prohlem was discovered that
ould create a substantial safety prol
lsm at an operating nu lear power
‘.?I'.'. (}. \\‘"‘;‘1'.':.'] e .L'. the nu >'.’
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g them how to operate the emer-|
gency cooling pumps. Dunn believed | .
that the guidelines took care of his mE VA(AIIQN |
cerns, and so informed Taylor in !
another memo, dated Pc'*'t;arj. 16,!
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| coveri
| data.
| neither plant operators nor the N.R.C.

—————————————————

|| reactor-cooling system. One of

l
|
|

Howag?( Miller 1

rl% the disclosure of safety-relaced
he company, after all, told
of the problem, though N.R.C. regu-
lations state that all companies doing
business in the nuclear-power industry
are required “to immediately notify”
the N.R.C. whenever they obtain “in-
formation reasonably indicating” that
any licensed nuclear plant “fails to
comply” with N.R.C. safety regula-

tions gf “contains a defect” that could

create ‘‘substantial safety hazards.”
(The disclosure requirement is set
forth in Part 21 of Title 10 of the
Code of Federal Regulations, in a sec-
tion entitled “Reporting of Defects and
Noncompliance.”)

In light of the Babcock & Wilcox
internal memos, the N.R.C.’s Office of
Inspection and Enforcement conduct-
ed an investigation and determined
that the company had violated the dis-
closure provision. A fine of a hundred
thousand dollars was imposed on Bab-
cock & Wilcox. The company denied
the charges but said it would pay the
fine in order to avoid the time and
expense of fighting the N.R.C. The
company did announce, however
1,

1l

that it was instituting new procedures
for the “processing of safety conc erns,”
so that in the future it would comply
with the N.R.C. disclosure require-
ment. According to the new proce-
dures, safety concerns were henceforth
to be reported by employees on com-
pany form BWNP-20208. The con-
| cerns would then be lugged and num-
bered and would be distributed within
the company, as spec ified in a twelve-
“fow chart,” in accordance with
Management Directive T4.4,
dated April 10, 1980. At the end of all
| th ;\. he \RC ‘Auuld be r‘.ut.ﬁui, lf
the company found it appropriate to do

step »
205
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In addition to informing plant oper-
ators that the pressurii,er-wa!cr—‘r\P!
readings might be a mislead
tor of the amount of water inside the
reactor, there were other, more posi-
tive steps that Babcock & Wilcox
could have taken to help the plant

operators handle accidents with the
s Ha.

ing indica-

most obvious steps, of course, would

have been to install instruments that

measured how o insid

the rea Lor. Measuring the amount of
tar g e of bl

| watef i1n the reactor is preferable to

ater

|

‘h‘uing to infer it from the amount i~
| side the pressurizer. The operators
luwu]d then know, without ambiguity,
| whether the essential safety gu.l] of
lkeeping the hot uranium fuel adequate-



.y covered with water was being

achieved. Reliable equipment to mea-
sure the water level in the reactor,
however, had never been installed on

any of the pressurized-water reactors
in the United States—including those
manufactured by Westinghouse and

Combustion Lnbmrcrmg as well as
those manufactured by Babcock &
Wilcox. Cost-conscious utility com-
panies had preferred not to invest in
this “extra’’ instrumentation, and had
een 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
reactor. ‘This problem of what we

call vessel-level indication for pressur-

ized-water reactors has been kicked
around probably at least for the last
en years Carlyle Michelson has
said. During normal operation, when
e reactor is zlways full of water, he

mitted. such a device has no real
paint bu ".u':f‘.!\' a loss-of-coolant ac-
cident “it would be awfully nice to
know’' the water level in the reac-
tor —y¢ he added, ‘“‘it was never
deemed to be quite nice enough to
I\r‘a '.\Y"' n'.”

LOOK at

A

the operating records

the nine nuclear power sta-
t s with Babcock & Wilcox reactors

yres the .‘Yér'\. \ \\‘.Y‘] \*hi\‘h'
the warnings of Creswell, Michelson,
Israsl. Kelly, and Dunn should have
been treated. Summary statistics now
available from the N.R.C. show that a
virtual epidemic of serious cooling- |
system difficulties had been occurring

at these nine reactors since the first of

them at the Oconee !":A".' in SUUIL
Carolina—went into operation, in
1923 Such data, however, were not
systematically « .ur‘.‘;' led and analyzed
vi‘ \R( or BV‘ u»K& \\'.\-
ox, and no offic .U. notice was taken of
he disturbingly high frequency of
these ents. One parti ular statisti
which would have helped the N.R.C
evaluate the p"w“.e‘n‘ uf sm 1“ Joss-~«
coolant accidents arising from relief

valve openings, was the actual rate at

which the relief valve was

at the n
to
it be

to reduce excessive \ hg

forced to open ne plants

1
valve 1s su;v;\..w‘i open only In-

freque ntly —when Omes Necessary

pressure in

side the reactor. The reason for this is | clean before they come and after they leave

the function 1s

remove vital coolant from the reactor,

obvious valve's
and this is hardly something that a
prudent designer would wish to have
happen very often Yet, according

belatedly assembled NRC

stat)st ) S,

’]kPTi\ :

|

1
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the relief valves on the nine Babcock & Wilcox.) These events were all the
Wilcox reactors had opened on at least more serious because in some cases

Unimd Airlines alﬂ a hundred and fifty occasions before plant operators remained unaware for
s M the Three Mile Island accident. (The appreciable periods that, as a conse-
Creative Leisure . f
.

official bookkeeping is not precise, quence, the reactor was losing its
since the utility companies operating coolant. As the operating records in-
the plants did not always notily the dicate, various conditions were respon-
N.R.C. when relief-valve openings sible for the failure of the valves to

present:
. .
occurred.) Each of the plants ex- reclose properly. In the Davis-Besse
.Macy m perienced, on the average, five relief- accident on September 24, 1977, a
valve openings per year of operation.  missing electrical relay was to blame;
. The high rate of relief-valve open- at Arkansas Unit 1 on an unspecified
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

Choosew“rm reactors designed by Westinghouse because valve components had warped
se e and Combustion Engineering, Bab- as a resul: of heat expansion, chemical
Hm'all Wlth cock & Wilcox equipment has a pro- contaminants had but up on a valve

nounced susceptibility to sudden in- lever,and a bracket in /- valve’s elec-
creases in the pressure of its primary trical control system had bent; and at
cooling water whenever a plant has to Three Mile Island Unit 2 on March
be shut down quickly. This occurs for 29, 1978—one year before the major
two principal reasons. First, the steam accident—an electrical-system mal-
{xﬂgﬁﬂ‘s in Babcock & Wilcox reac- function (a blown fuse) caused the
tor systems contain lgss water than valve to open and remain open. Given
those of the two other companies. the complexity of the valves and their
This means lgss cooling capacity and a control systems, it is hardly surprising
greater likelihood, during a sudden that they are susceptible to many possi-
plant shutdown, of an increase in ble types of failure. It is therefore ob-
, §| the temperature and the pressure of the vious that systematic testing, inspec-
primary cooling water—which, of tion, and maintenance are essential if
course, is the condition that causesthe this equipment is to function reliably.
- relief valve to open. Second, there was The failure rate indicates, however,
o~ 3 time delay inherent In the control that attention to such tasks has not

A Hawaiian (g ‘% Wshut off the Babcock & been a priority of either the N.R.C. or
(\‘:?ﬁ?(%l?(:;r?ou \3\‘\:" Ay Wilcox reactors whenever common KP'\e utility companies involved. Lhe

choose your own ‘=~ f ¢l electric-generating-plant malfunctions N.R. ify these reli

)| : . $
Jace in paradise v —such as problems with the turbine— W& and so does
Ahether you want a placegusl necessitated an unscheduled reactor not review their design carefully in its
for the two of you. or fami

y and shutdown. Because a Babcock & Wil- prelicensing safety procedures. More-

friends. you can choose lodging . I :
that s close to everything, or cox reactor would continue to operate over, the N.R.C. has never required

quaintretreat in idyllic seclusion for several seconds after the turbine that the valves be tested periodically.
Imagine a condominium with had failed; the excess energy in the After the Three Mile Island accident,
the Pacific as your front yard or reactor, which was no longer being the agency did a survey of other Bab-

a golf course as your backvard
And with vour own kitchen
you create vour own lifestyle

used by the turbine, caused the pres- cock & Wilcox plants, and found that
sure of the primary cooling water to none of the relief valves at the plants

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
kﬁ;l'\““l:;:ﬁ‘é‘l;"i‘gdn;) reason for the time delay was economic: plant be shut down and the valves be
atishon acasiors o Oulie Babcock & Wilcox designers wanted removed and checked at a special fa-
Maui. Hawai to avoid a costly reactor shutdown cility—a procedure that means time

Kauai or Molokai A | everv time a minor malfunction oc- and expense for the plant’s owners. In
"\"‘; ""JO‘R[ ";‘J“!“ tiﬁ carved in some other part of the plant.) sum, the relicf valves at these plants—
€ U 3 1 . . f ]
S “a | Not only had the relief valves at like other “non-safety-related” com-
Hawaiian Serviceon |[%% $r B Wi - 1 .
vour wey o Hawail e Do . abcock & Wilcox pla_ms opened with ponents—had fallen into one qf the
‘:g uncommon and undesirable frequency laric regulatory gaps that exist in the
i .

ny e | but they had also—gp at least nine oc- N. C.’s program for supervising the

the casions before the Three Mile Island nuclear industry.
o . accident—opened and stuck open.
ﬁ‘lend.ws (The valves themselves—which HE cooling-system deficiencies

weigh about a hundred and seventy- that have plagued Babcock &

. . ,. B
dUn‘ted‘ 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-

Call United or your Travel Agent. specialty valve manufacturers, such tion that wccumulated 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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feedwater system in plants using Bab-
cock & Wilcox reactors.

The N.R.C.'s official justification
for exempting the main feedwater sys-
tem from safety review was its require-
ment that plants have redundant emer-
gency feedwater systems, the theory
beir,g that these would eliminate any

fety problem that could otherwise be

used by a failure in the main feed-
water system. However, emergency
feedwater systems have not always
been part of the safety equipment
required for pressurized-water re-|
actors. T he importance of emergency
systems was not fully appreciated until
about 1972, when an anonymous letter
to the A.E.C. led to the recognition of
the role that this equipment would have
to play in controlling certain types of
accidents. Although the N.R.C. man-
dated the installation of such systems in

all new nuclear power plants, it chose
not to apply this decision to plants
already operating or under construc-
The three Oconee plants, for
example, which used the first large
Babcock & Wilcox reactors, had been
operating until mid-1979 with only a

tion.

single emergency feedwater pump #ach,
rather than with the duplicate -u:: vs
yw called for. Moreover, apar ¥ro 12
quiring that some type of equipment
e installed to provide emergency feed-
water, the N.R.C. has 'eft unanswered

|
3
!
f questions about how (Fei

a variety ol
equ s to be designed, controlled,

4

and

ipment
powered to insure its reliability.

These unanswered questions have been

allowed to remain cn the N.R.C.’s
official Ii f generic “‘unresolved

safety issues’’ for several years—a fact
C————

that has drawn repeated protests from

a number of the commission’s own |
safety reviewers |

If the N.R.C. had checked on the}
performance of the emergency feed-|
water systems at the Babcock & Wilcox i
reactors, it would have found them to
be remarkably unreliable. According
to the official records, the emergency
feedwater systems at the nine plants|
had malfunctioned at least fifty-three |

times before the Three Mile Island

acciaent

(Given the somewhat infor-
‘:.a] official record-keeping for such'

nishaps, the actual figure may be much
T hese malfunctions included

numerous the emer-
gency feedwater pumps failed to start

occasions when

TH
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emergency feedwater systems in Bab-
cock & Wilcox reactors have malfunc-
tioned. They have failed as a result of
operator errors, the improper instal-
ation of components, defective elec-
trical switches, jammed valves, improp-
erly closed valves, and other probiems.
Excerpts from the official records of
| the Babcock & Wilcox plants show
jll| some of these systems’ multiple frail-
| ties.

On August 3, 1977, when
| emergency feedwater system at the
| Davis-Besse plant being tested, an
‘emcrgenq feedwater pump failed to
! start. An investigation found that 4

'\ah th b ) AS
| closed, angd that it had been stenned o,
| Plant m agers warned workers neot to
| S — e -
|| step or lean on these valygs in the fu-
| ture.

——

! On July 17, 1977, at the Crystal
M | River Power Plant Unit 3, near Crys-
{tal River, Florida, a steam-driven
'emergency feedwater pump failed to
start. The cause was water in the
steam-supply line, which prevented a
throttle valve from closing fast enough
to keep the pump from overspeeding.
As a result of overspeeding, the pump
automatically shut off.

On November 22, 1977, a steam-
driven emergency feedwater pump at
| Crystal River Unit 3 was tested. The
| pump started satisfactorily, but after
1! running for ten minutes it broke
| down. fnsuﬂ'xciem bearing lubrication
§|caused bearings inside the steam
turbine to fail.

!
|
]
: : On June 24, 1976, it was discovered
|
|
l

the

that a pipe in the emergency feedwater
system at Arkansas Unit | was leaking.
| The leak, which was in the line used to
|deliver water from the feedwater
pumps to one of the steam generators,
occurred at _a place where the pipe
ncrete Hoor, and corro-
[sion is believed to have resulted from

lwn act between the pipe and the re-

| inforcement steel in the floor

|
;'

In June of 1975, one of the two
| emergency feedwater pumps at the
| Rancho Seco plant, which had been
| started during a test, suddenly stopped.
| An attempt to re-start the pump was
| unsuccessful. The pump motor had
| stopped because of electrical failures

resulting from a loose out

[ In April of 1975, the emergency
4| feedwater pump at tbe Oconee Nuclear
{ Station Unit 3 was tested and found w
be inoperable. A leak had b ., reported

in the pump eleven days earlier, and

D95 T th Avenua NY NY 0010
(212) 686-3223  (800) 2230466

APRIL 13, 1981
packing had been used to seal the

pump and stop the leak; the packing
was too tight, and rendered the pump
inoperable. The pump had been re-
turned to serxice after the repairs with
no verification of its operability.

In April of 1975, the emergency
feedwater pump at Oconee Unit 2 was
automatically activated after the main
feedwater pumps had been shut down,
but the valve supplying emergency
feedwater to one of the steam genera-

tors did not open. ]t was jammed.

On August 6, 1977, a steam-driven
emergency feedwater pump at the
Davis-E-s.e plant failed to start dur-
ing testing. A_disconnect switch for
the main valve that supplied steamn to
power the pump had been buymped
Jightly. The switch was on a panel in

a narrow corridor.
F B2 AR,

On February 19, 1977, an operator
at the Rancho Seco plant discovered
that one of the emergency feedwater
pumps was disabled. It had been tested
the day beforg, but after turning the
pump off an operator failed to reset the
switches properly so it could be turned
on again,

In October of 1974, an error by an
operator at the Rancho Seco plant
destroyed one of the emergency feed-
water pumps. While the pump was

heing used to transfer water from a

storage tank to the steam genera‘urs
the cperator failed to open a valve that
would have supplied water to cool it
The pym ;\Ls'ar'ed srm king, and lead
acking inside led. Parts of the
pump casing were "uzcr‘ to the pump
impeller, and the pump bush
frozen to the drive shaft.

In 1975

7

\Ings were

a valve in the emergency

feedwater system at T hree Mile Island
Unit 1 would not remain open, because
an electrical h, which
and corroded, had short-

SWits was wet

circyuited.

Although the Nuclear Regulatory
Commission had received numerous
reports of malfunctioning emergency
feedwater systems at Babcock & Wil-
cox plants, it failed to oversee correc-
tive action. All nine plants using Bab-
cock & Wilcox reactors, which in
tain accident circumstances would have
to depend on these faulty emergency
feedwater systems, were allowed to
continue operatin

'+ N.R.Cs general failure to

the operators of Three Mile Is-

d Unit 2 to some of the kn
suspected deficiencies in the equipment
installed there—and to the fin lings of

cer-

own or
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to translate these theoretical possibili-
ties satisfactorily into actual commer-
cial nuclear power stations. Thousands
of people are involved in the construc-
tion of each large nuclear plant, and
they have to carry out numberless
small tasks. There is much room for

error and compromise, and how close-

1

the nuclear industry adheres to the
ensive safety precautions required
nd how scrupulously these require-
ments are enforced by the regulatory
authorities will determine the degree
of safety that is ultimately achieved. A

- : .
clear-plant design and the best official
intentions are not enough.

B
I'he institutional setting for the de- dreams Come true m
velopment of commercial nuclear
power in the United States was estab- |
lished by the Atomic Energy Act of Monte-CarlO
1954, This law assigned the Atomic

Energy Commission the role of over-

seer. and provided for what would be- At N You are given the exclusive Gold Card when
r, and provid 1at would < I _
come a cooperative nuclear-power ’K\MH\ you stay in one of the SBM hotels :
venture on the part of the A.E.C. and ( ) ( ) It gives you the freedom of all the places we
] : &2 m y own in Monte-Carlo, the kind that make it the world’s
=N P

. : 1
a handtul o! large corporations with

which the federal government had al- ( PRING pAlry ) Most famous resort: the historic and elegant Casino
ready worked on the development of . OF MONACO ) the intimate Cabaret; the exquisitely appointed Hotel

ﬁ/‘j Hermitage; the Hotel de Paris, built for crowned heads
: the stylishly modern Hotel Mirabeau; Le Jimmy'z,

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
the magnificent Opera; the spectacular Golf Club atop the mountains
the 22 championship tennis court Country Club

This is the world of SBM (Société des Bains de Mer), a company
dedicated to harmonizing the most elegant aspects of European
tradition with the most tasteful of the new. For example,
our Conference rooms and hotels have every modern facility

No one can put Monte-Carlo together better than the SBM
To have a vacation or convention tailor made for you, contact us now

reactors for nuclear-powered subma- N
rines. The parties involved in the
emerging nuclear-power business, in

th government and private industry,
cussed on the goal of making nu-
Clear energy, as soon as possible, a
major supplier of the nation’s electric
power. As plans for this program
evolved over the next decade, they
eventually encompassed a construction
effort that would be one of the greatest
ndustrial undertakings in history. In
ts official “projections,” the A.E.C

foresaw a thousand large nuclear

S.BM. U.S.A. Inc., 505 Park Avenue, New York. N.Y. 10022
Tel: (212) 688 98 90. Telex: 640 865. Phone toll free (800) 22147 08

power stations operating in the United 7 . ; . n
e £ m,,,,‘,ga, which point Check with Air France for our "Monte-Carlo Classic Program.”

nuclear power would be the dominant
producer of electricity. According to
the proposed—and widely accepted
scenario, nuclear plants would be built
: he country; California,
for example, would have an average of
one large nuclear plant every twelve
miles along its coast, all the way
from Mexico to Orzgon. For the pro-

spective manufacturers of nuclear-

lant equipment, the program entailed
ture revenues in the tens and
4

nndre f Wil _— | . £ a
hundreds of billions of dollars With a|

panies attracted to the nurlear industry
were eager to proceed quickly—and did |

|
1 : o {
potential market of this size, the com- |
1

{

so, with the A.E.C.’s unflagging sup- |
port. The A.E.C., with its golicy of ,
ndustry self-regulation, gave (f’t'} . > . el USRI

otk LT
ympanies broad discretion in virtually b 4 . ~ e’

every aspect of the design, .unstrux—' -~ - - -
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and operation of plants. T he

heir (v.“(;‘ were not

the satety p lems they mig

be creating

T he major ¢}

r‘lf’_'\

ot ommercial nuclear power

was not safety but cost. Coal-hred

power

| 1n the

the

plants provided cheap electr

nineteen-Htties and sixties, ar

ost of electn power from this

nventional source was actually fa
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| nies involved in the nuclear-power in-

dustry were large, mission-oriented
bureaucracies. Focussed on nuclear-
power expansion, they had slight re-
gard for the accumulating operating
experience of the country’s commercial
nuclear power plants—whose records
disclosed how their nominal safety
obi:ctives were repeatedly being under-
mined by careless human actions per-
mitted by a regulatory system that
relied on industry self-regulation. Nor
was there enhanced sensitivity toward
these continuing safety problems when
the N.R.C., in 1975, took

charge of safety regulation.

Some people who worked in the

nuclear program were troubled

by the extent to which nuclear

safety was being compromised in the
rush to expand the industry.

Pollard, a safety expert for the N.R.C,,
resigred in protest in February of
1976, citing among other concerns the
nuclear industry’s pervasive noncom-
pliance with official safety require-
ments. At a press conference explain-
ing his resignation, he described the
Indian Point nuclear power plant as
“an accident waiting to happen.” (The
plant was built on the Hudson River
thirty-five miles north of New York
City, and Pollard had been one of the
officials supervising its safety equip-
ment.) The safety deficiencies in that
plant, Pollard believed, represented the
clear warning signs that almost invari-
ably precede major accidents in com-
plex systems. Safety experts generally
agree that “routine” safety problems,
even if the immediate consequences are
relatively minor, can indicate points of
vulnerability that make the system sus-
ceptible to more far-reaching disrup-
tions In a carefully managed nuclear-
power program, these weak spots
would be monitored and corrected
before they became so widespread as to
jeopardize over-all safety. If not—if
they were accepted as routine nuisances
and allowed to recur—the cumulative
effect of seemingly minor uncorrected
safety deficiencies could be the loss of
vital safety margins against cata-
strophic accidents. As more and more
plants go into operation “with the cus-
tomary level of uncorrected safety
problems and sloppy operation,” Pol-
lard warned, “it will not take very
long for the effects of this regula-
tory failure to be seen in the form of
very unpleasant acc.dents.” Pollard,
who joined the staff of the Union of
Concerned Scientists after leaving
the N.R.C,, is challenging Metropol-
itan Edison’s plans for resuming op-

APRIL 13, 1981
eration of Three Mile Island Unit 1.
The ALE.C. and the N.R.C. re-
ceived related warnings from a variety
of informed sources: scientific organi-
zations, congressional committees and
subcommittees that oversee the agency,
the General Accounting Office, and
members of the commission’s own tech-
nical staff. Few of the reccommended re-
forms have been carried ovt. In 1975, an
environmental group in Virginia asked
the Justice Department to investigate
the handling of safety problems at
a nuclear plant in Virginia that had
been built on t i
earthquake fault. After look-
ing into the case, the de-
partment’s attorneys criticized
the conduct of the N.R.C.
officials who approved the plant as
“bordering on criminal neglect,” yet
this observation prompted none of the
required changes in the agency’s safety
policy. Even the accident at Three
Mile Island has apparently not been
enough to stimulate a major upgrading
of the N.R.C.’s regulatory program.
“We continue to be troubled by the
lack of an underlying regulatory phi-
losophy,” the President’s Nuclear Safe-
ty Oversight Committee wrote in a
recent report commenting on the
N.R.C.'s “action plan,” which de-
scribes its official response to the
Three Mile Island accident. “For all
its virtues, [the action plan] represents
a somewhat more intensive form of
‘businéss as usual,”” the committee
concluded. Much of the plan, in fact,

consists of a cat ue of technical is-
sues ‘““to be studie and it
contains few significant corrective ac-

tions to be taken to improve the safety
of the nuclear plants now operating.
The N.R.C.’s d:5dence about order-
ing more sweeping changes may re-
sult, in part, from the embz:rassment
it suffered, immediately after the acci-
dent, when it tried to issue new in-
structions to the operators of Babcock
& Wilcox plants on how they were to
respond in the future to accidents like
the one at Three Mile Island. (The
N.R.C. issued the new guidelines,
then modified them, and then revoked
a major one—after realizing that it
had told the operators to do precisely
what it had subsequently decided they
should not do.) In more general terms,
however, the N.R.C.’s inaction is the
result of the fundamental philosophy of
industry self-regulation that still shapes
the agency’s general outlook. The ba-
sis of the action plan, as the General
Accounting Office noted last year, is
a “major dependency on industry” to
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problems, the increasing number of
Babcock & Wilcox reactors, and the
lack of competent federal supervision
of the nuclear-power industry, this
particular accident was inevitable. The
only question, now answered, was
wher: it would occur, and the remain-
issue—still far from settled—is
ething like it will ever

(

' aig. Opinion on this matter
is divided. The industry is confident
that the problems have been corrected;
other observers are less sanguine.
Recently, some of the members of
the N.R.C.’s Special Inquiry Group,
which studied the Three Mile Island
accident on behalf of the commission,

got together for an informal luncheon
- . - ~ . . !
in Washington. The discussion was

“very gloomy,” according to Mitchell
Rogovin. In his judgment, the N.R.C.
has done “virtually nothing” to carry
out the recommendations that he and
his colleagues made, more than a year
ago, for improving the regulation of
the American nuclear-power ird stry.
Rogovin said he was “awfully sad”
that instead of adopting a better
regulatory program the N.R.C. re-
mained preoccupied with the creation
of one that would simply license nu-

faster —‘“‘expediting the
ngs that made us uncomfortable.”
hanges in the licensing process

proposed by the N.R.C. a few weeks |

ago—whi h would cut back op_the

: ~yr—
nities for the public to question
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1 JUDGE GLEASCON: Susan Gennari, please?
2 LIMITED APPEARANCE STATEMENT OF SUSAN GENNARI
3 ¥S. GENNARI: ™y name is Susan Cennari. I live in

4 Wehster Groves,

5 Members of the Commission, I have not come here to
8 speak today.

7 MS. DREY: I can't hear here.

8 ¥S. 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 T come because I ove a

11 debt of gratitude to the few people who have had the

12 foresight and the endurance to challenge the l:censing of

13 the Callawvay nuclear plant long before I even realized that
14 they were acting to ensure my welfare.

15 I am here because I want you tc know that even

16 thought this room is not overflowing or the list of speakers
17 avesomely long, the few pecple who have spoken with you and
iBchallenged the licensing of nuclear plants are not lone

18 voices crying out in some technological wilderness.

20 I know this because although these pecprle have my
21 admiration, my respect, and my gratitude, I have much more
22 in common with those people who are not here todayv. You
23see, 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 nucleer power rlant to some

ALDERSON REPORTIRG COMPANY. INC,

400 VIRGINIA AVE.,, S W, WASHINGTON, D.C. 20024 (202) 554-2345



1 august bedy hidden avay in a local hotel.

2 I too was ready to give it over tc the experts.

3 Like the absent others I almost was not here, not because I
4 vas unafraid of the consequences of licensing the Callawvay
Splant, but hecause I was afraid of the complexity of the

6 process by which that fear had to be expressed and I nearly
7let my lack of knowledge make me distrust my own fear, my

8 basic human instinct of self-preservation.

9 I am here tcday 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 that there may be no simple answers has too long prevented
13us from asking some basic gquestions.

14 “hy should we be so assured of our safety when the
1Sutility specifications are said tc meet the NEC standards,
16 vhen we read in our evening paper that the General Putlic

17 Utilities Corporation, owners of Three Mile Islancd, are

18 suing the YRC €for negligence and omission?

19 Why should we believe that the dosage of radiaticn
20released from the Callaway plant is harmless when that

21 permissiltle dosage has changed ten times in the last fifty
22-years. we ask ourselves do we wade through three weeks of
23 testimony matching specificaticn for specification to

24 convince ourselves that Callaway is completel “ucturally

25§ sound and that gJuality control standards are ade uately met?

ALJERSON REPORTING COMPANY INC,

400 VIRGINIA AVE., S W WASHINGTON. D C. 20024 (202) 554-2345
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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
3 he himself states his reservations about the guality control
4 standards in nuclear plants throughout this country?

5 And we have begun to ask ourselves if we should

6 continue to delieve that we must license a plant hecause
7great risks must alvays be weighed against the overvhelming
8 need when that projected need no longer exists. And the

9 1list of guesticns 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 *he lives of people

13 today and those of generations to come.

14 Gentlemen, the hundreds, mavybe the thousands, that
15§ are not here today are not here becauvse they are telling you
16 =0 say yes to Callaway. They are not here because they feel
17 that they bought the modern myth that they do not have

18 enough answers to say no. £2nd it is 'tere th

t I part
19 company with my contemporaries, for I believe that T am here
20 because I believe that we have enough guesticns that we

21 cannot say yes.

22 JUDGE GLEASON: Thank you, Fs. Gennari.

23 0ff the record a minute.

24 (R discussion was held off the record.)

25 JUDGE GLEASCN: Sobbie Silverblatt, rlease?

ALDERSON REPORTING COMPANY, INC

400 VIRGINIA AVE , SW._, WASHINGTON, D.C. 20024 (202) 554-2345



2112

1 LIMITED APPERARANCE STATEMENT OF BORBIF SILVFERPLATT
2 JUDGE GLEASCN: Go ahead, please.
3 . MS., SILVERBLATT: My name ics Bobbie Sfilverblatt

4and T live in Clavyton. Having spent 2 fair number of days

S 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 guality 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 ary way tc build a nuclear plant?

i I olserved many amen connected with Union Electric
12 and the various contracters and subcontracters, as vell as
13 the Nuclear Regulatory Commission members, exchange

14 patronizing looks and snickers as the Intervenors rrought

!5 wut case after case of substandard work.

16 Gentlemen, even the Chairman of the Nuclear

17 Regulatory Commission has told executives ¢. the nation's
18utilities and builders of nuclear :ower plants that he finds
19 the failure of their quality assurance programs

20 "inexcusable.”

21 “During my first five months as NRC Thairman,®

22 said Nunzio J. Palladino, "a number of deficiercies at sonme
23 plants have come to my attention which shows 3 :urprisiag
24 lack of professicnalism in the construction and prepzration

25 for operation of nuclear facilities. The responsilkility fo

ALDERSON REPORTING COMPANY INC.

400 VIRGINIA AVE , S W, WASHINGTON, D C. 20024 (202) 554-2345
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1 such deficiencies rests squareiy on the shouldercs of

2 management.”

3 de're not talkinc about the construction of office
4 buildings or even ccal-fired pover plants. We are talking

S about a2 plant that is run on and creates deadly

6 radicactivity and we're dead serious about the safety.

7 I ask t:at you withhold an operatinc license on

8 the basis of t»2 information presented by the Intervenc:ise.

9 Thank yocu.

10 JUDGE GLEASCN¢ ™hank you.

1 Dorcthy Denton?

12 LIMNITED APPEARANCE STATEMENT OF DOROTHY DENTON

13 ¥S. DENTON: Py name is lorothy Denton. I am from

14 the city of St. Louis.

i5 I come here concerned about various aspects of the
16 Callaway plant, primarily, I guess, the radiation to the

17 people, the health aspects of the radiation that is comino
18 out of this plant to not only the people whe live here now
19 but toc future generations.

20 We are told that the emissions that will come frcm
21 this plant are in dosages that are safe fcr everycne. In my
22 own mind I cannot rationalize how you can say that you can
23 give the same amount cf dosage to a pregnant woman, a

24 foetus, a small child, a sickly elderly percson, the same acs

25 you can 3ive to a very healthy adult.

ALDERSON REPORTING COMPANY, INC
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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 ncrmal hackyround is dound to have some type of health
4 defect for them. I have grandchildren that are going to be
§ growing up here and, I hope, great-grandchildren. T would
6 hate to think that their lives will be shortened, they will
7 have mutated children, or any cf the other tad health

8 effects that are known to come from radiation because of

9 this plant.

10 I am also concerned about the waste that this

11 plant is going to make. For over 2% years we have had

12 nuclear waste in our midst and cannot find any csafe way of
13 containing it. How can we possibly think of creating more
14 when there is nothing to store it in, no place to put it?
1§ What is going to happen to future men? What are we going to
16 do with mankind with all of this waste that is emanating

17 radiation and killing off generations of people?

18 It is like mass genocide. I find fault with the
19 safety and building of tais plant. They are using a

20 Westinghouse reactor which, from readinc througr articles
21 and macazines a2nd papers, T find to he one of the ceactors
22 that have the tiggest problems in corrosion of piping and
23 other defects and most plants that have problems have

24 Westinghouse reacters.

25 I éo not see why Union Flectric went ahead with

ALDERSON REPORTING COMPANY, INC
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this or the NRC condoned it, knowing that there are such
prcblems. If they cannot tuild something with the safety of
the people in mind, then why build it at all? PFas the greed
for money and pover become so great that we are throwing
awvay human lives in order to cbtain it worthwhile?

I am also concerned with the fact that there is no
emergency evacuation plan for the preople of the area. There
are schocls for deaf children down in Callaway County.

There are numerous hospitals. What will happen toc these
people in zase of an emerrency accident?

I think all of these factors should be taken into
consideration in your decision and I urge you :n the name cf
all Missourians to say no to the licensing of the plant.

JUDGE GLFASON: Thank you.

krnold Guingewatt?

LIMITED APPEARANCE OF ARNOLD GRINGEWATT

MR. GRINGEWATT: I am Arnold Gringewatt, a
recident of St. Louis, a retired clergyman, and having spent
most of my years in the administration of dif:rerent welfare
agercies in Omaha, in New York City, and in =Zt. Lcuis,
preceded by two years of public welfare experience in the
great depression of the '30s in Minnesota.

For 2 number of years locally I have served as a
member of the St. Louis chapter of Bread for the %World, a

citizens organization to combat the systemic causes of

ALDERSON REPORTING "OMPANY INC
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! hunger. My concerns with the nuclear powver plants generally
2 and with the Callavay plant in particular is colored by my

3 experience with poverty and its devastation of millicns of

4 our people and peorle arnund the world.

5 I see the development of nuclear power as a major
6 part of the military-industrial complex against which

7 President Eisenhower warned so incitefully, saying words tc¢
8 this effect, that every bomb that is made, every ship that

9 is launched, and so forth, is deprivation of the pocr. Like
10 ve cannot afford both butter and cuns, we also cannot afford
11 nuclear power and butter.

12 Huclear powvwer and nuclear weaponry are in intimate
13 association politically, economically and militarily. PRoth
14 need to be seriocusly questioned and alternatives to tham

15 seriously thought, lest, cne, poverty and starvation

16 increases as the gap between the rich and the poor wvidens;
17 second, lest we are not only irradiated oradually but

18 perhaps totally cbliterated in a nuclear holocaust.

19 Thank yocu.

20 JUDGE GLEASON: Thank you, MNr. Gringewatt,

21 Vivian 3radford, please.

22 LIMITED APPEARANCE STATEMENT OF VIVIAN BRADFORD
23 ¥S. BRACFORDs I am Vivian 3radford, from St.

24 Louis County.

25 You gentlemen are representing the Nucliear

ALDERSON REPORTING COMPANY._ INC,
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! Regulatorr Commission and you have a agreat responsibilitye.
2 I perhaps, some people would say, should be at home raking
3 the leaves from eight trees or cleaninag my house, but I

4 chose to come down here because I feel that I tco have a

S responsibility and I°'m simpiy just going to try to tell you
8 how I feel about this nuclear plant in Callaway County.

7 Now I don't know who decided that Union Electric
8 wvas going to build this plant, but I think it would be very
9 interesting to know who decided and what the motivation

10 was. Personally, I don't feel that we need any nuclear

11 plants in this country or any country in the wvorld. I think
12 there's enough other types of energy that could have been
13 developed and perhaps much less expensively.

14 I was at the beginnings cf the hearings at the

15 motor inn, and there was a lady there with her daughter.

16 She expressed to me her concern, not so much for herself

17 perhaps, becauce she felt that her years were more limited
18 anyway, although che was just approaching middle age. PRut
19 she had her daughter with her and she had agreat concern for

20 what might happen to her and subsegquent generations.

21 I left the Riverfront Inn after the first session
22a bit tired. I have always =-- evasion, T would call it, and
23T stopped at the courthouse. They had or did have -- 1T

24 don '+t know whether it's still there or not, but if it is I

25 hope all of you have seen it or will cee it -- there is or

ALDERSON REPORTING COMPANY, INC
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! vas a display of the cartocns drawn by Nr. Englehart of the
2 Post-Cispsich 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

S Post-Pispatch, he has one that sort of sums up the whele

6 thing. Here ics the world in a basket and it's titled

7 "Basket 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. Enclehart and T 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

14 punishments. There are consequences.

15 'he man that was gucted is Sobert G. Ingersoll.
16 In this c2r.oon, 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 specia 1insight to see the future of this planet, but most
20 people ignore the facts or hope that they are wreong.”

21 Still, every tomorrow is a result cf what we do today, so
22 there is still hope.

23 €o, gentlemen, when you make your decision I hope
24 you do take everything into consideration. I am heartened

25 by the decisicn that Union Flectric was not going to build
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! the second plant. I am alsc heartened by the seeming

2 avareness of the people of the world of the dangers of

3 nuclear powver.

4 We hear more and more incidents of the

S demonstrations in various countries and the oppositien to

6 various nuclear things. I almost applauded when Regin did

7 his little job in Iraq. I thought, well, there's one of

8 them gone which wen't cause us any trouble.

9 (Lauchter.)

10 His motivation was very good, I think. He tried
11 to 40 it when there were no people present and I think there
12 were a few who vere there. They weren't supposed tn be

13 there and they were, so he had a few deaths, but he took

14 great pains to see that r>body was hurt and he took great

1§ care to destroy it lefore it was filled with radicactivity.
16 I am constantly aware of the statement of Dr, Carl
17 2. Morgan, who perhaps had more to do with the becinnings cf
18 things nuclear than he would like at this time, but he says
19 that there is no safe lwuvel of radicactivity and how it

20 affects each of us is purely a gome of chance. And we must
21 remember that because it is going on for generations once we
22 loose more of it into the world.

23 I would have been much more pleased with Unicn

24 Electric -- they didn't ask me about this plant -- I would

25 have been much more pleased if they had used 211 that mcney
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1 to develop solar cells, to improve their use of coal, tc

2 make it less a danger to the environment. Jur neighbors tc
3 the north of us wouldn't be complaining so rmuch 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 vere, I think I'd gquestion the use of all this money to

7 build that monstrosity and they are throwing mcre and more

8 money after it. If something's bad, stop it, fcr heaven's

9 sakes. Why go on with something that you've already thrown
10 too much money in and, you kpow, is a bad joebk? That's the
11 way I would look at it if T was a stockholder.

12 You could have used your money, or Unicon Flectric
13 could, to develop that nlan they had for developing waste in
14 energy. That would have benefitted the whole ccmmunivy. Tt
15 would have solved the problem that we have cof what to co

16 with waste. Cf course, it wouldn't have rroduced enouagtl

17 energy to make a great contribution, perhaps, but it would
18 have helped in two ways.

19 Then this constant story that we just aren't going
20 to have enouch energy unless we have nuclear power, I can't
21 believe it. @«we have wind pcwer. We have sclar power. The
22 scurce of all energy is the sun, or at least that's what

23 they've always taught me. And I think that there is much

24 that can be done.

25 Yethane gas has possibilities, deve

[
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1 vaste. My scon is working in Ecuadcer with the Peace Corps

N

trying to work out a bio-gas idea down there. I don't know
3 why we couldn't have lPeen doing some of that here.

B JUDGE GLEASON¢ Ms. Bradford, yocu will have to

5 summarize your remarks now.

6 MS. BRADFORD: I 3just think the roclear pcwer

~

plant at Call:ivay is not necessary and since there is
8 evidence that it was not built properly I do think that you

9 should not give them a license.

10 JUDGE GLEASCN: Thank you.

1" Jeacie Fogler, please.

12 LIMITED APPEARANCE STATEMENT OF JEAN FCGLER

13 MS. FOGLER: My name is Jean Feogler. I live in St.

14 Touis and I simply want to go on record as statinc my

15 opposition to the operating license of the Callaway CTounty
i6 nuclear plant.

17 We, the people of Missouri, and of this country
1€ haive been told by Union Electric and by cther utility

19 companies that we need nuclear power, that we're better off
20 having it because any allegedly small risks will Jreatly

21 outweigh any benefits that we will receive.

22 I, for one, find it extremely unfair that this

23 benefit~crisk syndrome should be imposed on us withcut onur
24 being asked and I, fc. one, do not intend to calmly sit bdachk

28 and tlindly accept this. tven if I did fird it acceptabie,
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1it seems to me that the balance of benefits and risks is ‘
2 very negatively tipped. 1
3 In doing extensive reading of NEC documents,

4 correspondence between Union Electric and the NVuclear

5 Regulatory Commission, and cther similar documents, I have

6 become acguainted with many construction 4detects in the

7 Callavay plant, things to 40 with cracks and pitted

8 concrete, faulty embeds, wvelding problems, piving problems,

9 and many other things that could lead to potential safety

10 hazards.

1 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,

14 radicactive water beinag poured into our drinking supply., and

&

15 many other things.

16 Not only are the risks great, but it seems to me
17 that the benefits are becoming smaller and smaller. We have
18 already sea2n that Union Electric has found fit to cancel the
19 Unit 2 plant because it has become economically unfeasible
20and I am wondering when Union Electric is geing tc open

21 their eyes and see that Union 1 is unfeasible as well.

22 If they cannct see the light, T call upon the

23 Nuclear Regulatory Commission to do it for them.

24 Than* you.

25 JUDGE GLEASON: Thank you.
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1 Richard Beatty, please.
3 LIMITED APPEARANCE STATENENT OF RICHARD BFATTY
3 ¥RE. BEATTY: P!y name is Richard Beatty. Yy name

4 is Beatty -- Richard Beatty. I live in Crickwvood, Missouri.
5 I would like to aid my veoice to those oppcsing the
8 licensing of Callavay. I mi¢it say, too, that my ony

7 constituency is layman concer: 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 wvaste.

13 With your permission and patience, T would like to
14 go over briefly some old gqround. You are doubtlessly awvarse
16§ 0of our frequently criminally-negligent record of waste

16 1isposal to date. After approximately thirty years of

17 nuclear rpowver experience we still have no realiable

18 depository.

19 But the former head of the Fouse Committee on

20 Conservation and Energy and Natural Resources, Lec Ryan,

21 could he have heen right that we may have to face the

ct

22 realization that it just may not be possible to cuarantee
23 the containment of radiocactive waste cver the ages until
” -

24 they are harmless to mankind? When he's talking "ages", he

25 is talking hundreds of thcusands of years.
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1 Nevertheless, ve have some plants. One of them is
2 on a Rube Coldberg order, shooting the stuff at the sun.

3 The other is sinking a ten-foot-wide shaft deep into the

4 earth or into salt beds and these, assuming they proved more
5 feasible than past plans, won't be ready until the 1990s.

6 In the meantime, we are generating wvaste from 71

7 plants at the rate cf 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
11 is sickening to contemplate -- ground storage sites that are
12 leached into the earth, much of it into the undergrcund

13 vater supply, thousands of callons actually from accidental
14 spills into the underground water supply, 89,00C harrels of
1§ radiocactive waste, some of it at high level, dumped into our
16 coastal waters from 1947 to *70 and already contaminating

17 the food chain in some vaters where the barrels have

18 ruptured or eroied.

19 Man must be the only animal that is capable of

20 wilfully destroying his habitat. Nuclear rowver hasn't even
21 the axcuse any more of expediency. The traqgic irony of this
22 attempt at a nightmarish solution to the energy problem is
23 that nuclear power effcrts, full of bright hopes in the

24 beginning, have protably ccntributed more to the energy

25 problem than they have helped, what ith huge cost overruns,
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1 abandonment of plants, cleanup costs following fuel spills,

2 and increaced energy prices to the consumer.

3 And all the while we lea:n 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 Sabcommittee 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 glant, not to mention the cost of plant accidents
12 and the continuous radioactive pollution of our overzapped
13 environment. There also would be no concern about possille
14 faulty construction and the ever-present danger of another
15§ Three ¥ile 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 the world over. We nust
19 act 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 sanity and survival.

22 Thank you.

23 JUDGE GLEASON: Thank ycu.

24 Daniel Brogan, please?

25 LIMITED APPEARANCE STATEMINT CF DANIEL EBCGAN
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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

S5 Regulatory Commission document, Environmental ([(mpact

6 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 wvords
9 as small or insignificant, but similar to doses of

10 radiation, such risks are cumulative, whether you belleve

11 them to be small or great. At some point the sheei numbers

12 0f them should cause concern to anyone.

13 As you know, public opinion is shifting to a

14 position that the majority is opposed .o further

15 construction of nuclear power facilities. With this in mind
16 and the risks cited in the NRC documents as well as other

~ studies, these risks should nc longer be considered

18 acceptable.

19 Whether you believe that the operation 2f or

20 accidents at the Callaway plant will present in cne to ten

21 cancers, genetic effects, »r 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 pullic opinion, the apparently lack cf

25 need for Callawvay and alteriative energy development, this
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Commission need nct and shculd not iscsue further licenses

for such facilities.

Thank you.
JUDGF GLEASON: Thank you, ¥r. Brogan.
B8yron Clemens?

LIMITED APPEARANCE STATEMENT OF RYRON CLENMENS

MR. CLEMENS: My name is Byron Clemens. I am a

mzsnber of the Crawdad Alliance, but I'm nct here to

9 represent them todaye.

10

I have a briefcase full of documents. I have done

11a lot of research on nuclear power and know too muc1i1 about

12 piping, honeycombing, we.d defects, even what a weld

13 undercut is, but I came here to speak from the heart because

14 you vere nice enouch 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 VNagasaki bomb productions are at St. lLouis

19 International Airpolrt, at Latty Avenue in Weldcn Srrings and

20 Broadway and Dusterhan in St. lLouis. All these sites are in

21 the process of being considered for decontamination.

22

My father worked for 25 years next to one of thcse

23 sites and he has pancreatic cancer. There is no proof that

24 that's vhere he got it f .m, but it could be. That concerns

25 me,

+hat we haven't been abhle to clean up the waste from the
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! first sustained nuclear reaction in the world. They're
2still ther2, and now we have a nuclear power plant that

3 Union Electric admits it doesn't really know what it's geoing
4 to do with the waste. The NRC hasn't come up with a plan

S yet that is feasible.

6 Tvo weeks agc I went to the town of Fulton and

7 there we polled the area. We wvent from door to door and

8 talked to pecple and fcund out how they felt abcut nuclear
9 pcser. 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 emplcocyee for Daniel
14 Tncerporated and was avare of many of the problems between
15 Bechtel and Daniel and they expressed to me their concerns.
16 They are in favor of nuclear power, but are ccncerned about
17 that particular plant.

18 I have here a newspaper article aktout Union

19 Electric having toc pay a $2,000 fine for exposing some cf
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 large nuclear facility.

24 I guess lastly T would like to speak in Pehalf of

26§ Bill Smart and the other workers who have been brave enouch
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1 to take a chance and ccntact the Nuclear Regulatory

L]

Commission and the people who haven't been. I've gotten

(™

more than one midnight phone call and more than once T've

4 talked to pecople in Fulton and Callaway Cocunty.
5 In fact, I have a hat from the Callaway nuclear
6 power plant that they gave me. They are proud of their

~

opposition but they're not brave enough to come forward and

talk about the construction defects. But those pecple are

there. PRill Smart is just the only one who has been willing

10 to and had the courage to follow through.

1" Thank you.

12 JUDGE GLEASCN: Thank you, Yr. Clemens.

13 ¥r. Bill Freese, please.

14 LINITED APPEARANCE STATEMENT OF BILL FREESE

15 MR. FREESE: My ~ame is Bill Freese and I live at

16 6805 Washington in University City. I work for the

17 Washington University Yedical School as a technician in a

18 research lab.

19 I have a Pacheloer of Arts degree in chemistry and
20 I use radioisotopes recularly in the course of my wecrk. I
21 an also a member of a group called Missouri Energcy Action,
22 which responeibly opposes nuclear power while supporting

23 conservation and alternative energy sources.

24 Although I am not knowledgeable about the Callaway

26 plant in particular, I feel there is enough evidence against

ALDERSON REPORTING COMPANY. INC

400 VIRGINIA AVE, SW., WASHINGTON, D.C. 20024 (202) 554-2345



2130

1 the use of nuclear power to justify opposing it in general.
21 am especially concerned about the dangers in reactor

3 emissions to man and to the environment at this plant.

4 In my work I deal with very lcw level

S radioisotopes, which emit radiation in a micro-curie or

6 rarely in the milli-curie range. This is one-one millionth,
7o0r at the most one-one thousandth cf a curie. Peactor cores
8emit radiation in amounts that are hundreds of thousands of
9 times greater than the radioactivity of isotopes ased in

10 research, yet the NRC has established strict auidelines for
11 the use of radioisotopes.

12 We must work in defined areas, clearly mark all

13 vessels with even a trace of radiocactivity, dispose of

14 1iquid and solid hot wvaste in special containers, constantly
1S monitor our bench top and work area for radiation, and

16 account for every single microcurie of isotcpe that we use.
17 A1l of this is considered necessary, despite the fact that
18 those using radioisctopes in research are allowved a much

19 higher radiation dose than the general public.

20 Why all of these precautions? We have often heard
21 radioactive pollution compared to the pollution “rom cther
22 coal or fcssil fuel plants., What these comparisons ignore
23is the gualitative difference between radicactive emissions
24and all other kinds of emissions.

25 First of 3ll, many of the radioisotopes produced
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as waste in reactors are long-lived, posing a peculiar
threat to this planet and man for thousands of years to
come. We can only hope that future generations will find a

way to deal with the waste already prcduced in a csafe

5 manner, something we have heretofore been unable +o do.

8 The threat of radiocactivity is its incredibdle

7 potency to create mutancy in our genes. This is the most

8 seriocous threat posed to man by radioactive emissions.

Genetic material is very precisely encecded and by its very

10 nature must resist charje, which it does extremely well,

11 except for rare events called mutation=, in which light

12alterations are made in the base sequence of DNA.

13 Although chemicals can produce the difference in

14 DNA, the splitting of the atom is far more potent than any

18 0f them and imposes a gqualitatively different threat to

16 human life than other forms of pcllution.

17 Scientis*s have as yet heen unable to determine

18 the threshcld dose, that is, the greatest amount of

19 radicactivity the bhody can safely handle. Mcst now relieve

20 there is no such dose, that any radiation may prciuce csmall

21 deleteriocus effects in a cumulative fashion.

22 Given these dangers and others which I have no

23 time to enumerate, one would guestion the ability of any

24 qroup of <N men to handle the enormous amounts of

25 radioactivity

rresent in reacters. T€ we are aoinc tec have
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! nuclear powvwer at all, we would at least expact them to be

2 incredibly competent, responsihle men.

3 3ut what is the actual situation in nuclear power

4in the United States today? The nuclear industry has

§ repeatedly built nuclear reactors in esarthquake-prone areas,
8 relying on such devices as earthguake support systems, as ir
7 the Diablo Canyon plant, to protect us from earthquakes

8 which, I fear, don't believe in such systems.

9 The nuclear industry and government has stored

10 radiocactive waste in the most unlikely areas. For example,

11 in St. Louis County the radicactive waste site at the

12 airport contains wvaste which has the potential to

13 contaminate Coldwater Creek, the ccunty's source for

14 drinking wvater.

15 The Three Mile Island plant, two years after that

16 major accident, the utility concerned has yet tc clean up

17 the millions of ga«llons of radicactive water surrounding the
18 core because it doesn't have enough money to do it. And, in
19 fact, it doecsn't even know hcw to do ite. S0 the proposed

20 soluticen is to charge consumers and other utilities and

21 government fo: its own irresponsibilitvy.

22 Finally, the head of the NRC, Nunzio Palladino,

23 has recently criticized the nation's utilities and builders

24 of nuclear power plants for the failure of the quality

25 assuriun~€ programs, which he calls inexcusable. Such a
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1 blanket condemnation from the Director of the very agency
2 whose responsibility it is, in part, to encourage nuclear
3 pover, is very frightening. And now I hear repecrts of

4 construction defects in the concrete work at Callawvay.

5 Given all that has been said, can you afford to
6 trust the nuclear industry with this enormous threat to
7human 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 GLEASON: Thank you, Mr. Freese.

1" ¥s. Rose Levering, please.

12 LIMITED APPEARANCE STATEMENT OF ROSE LEVERING

13 4S. LEVERINC: Yy name is Rose levering. I live

14 in St. Louis. I am a lav student. I am a member of one of
1§ the intervening groups, but I'm here tc make =--

18 ¥S. DREY: I can't hear.

T ¥S., LEVERING: But I'm here to make a rersonal

18 plea. I am somewhat at a loss, ccming before the NRC and
19 making such a plea. I have always felt that the NRC was an
20 agency that was concerned with fostering the development of

21 nuclear power.

-

22 I am trying very hard to believe that thetre are
23 indeed responcible people on the Roard and that vou are
24 concerned with the safety of the plant and not letting a

26 plant with defects go on line.
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1 T guess it's probably been csince Three Yile Island
2 that the general public and St. Louis and Missouri have

3 hecome avare of the dangers of nuclear power. They are awvare
4 of deaths that are occurring to native Americans from

S uranium mining, uranium that is being milled right now for

6 the "nion Electric plant, for a plant that we don't really

7 need.

8 I think people are awvare that Union Flectric's

9 projected use estimates were crossly overrated several years
10 ago when this plant was in the planning stage. Paople are

11 avare of the problem of waste in this country, especially in
12St. Louis, as you've just heard, and Unicn Electric has no
12 pl=ns for decommissioning.

i4 And I think people are increasingly aware that

15 there are plants in the country richt now that are facing

16 problers with decommissioning and they are still nct sure
17vhat tc doe.

18 I think we have all heard about accidents, It

19 seems like every week in the newvwspaper ycu can read about

20 accidents, unplanned occurrences in the nuclear power

21 plants. Peorle are aware that on the one hand EFA standards
22tell us that the lovwest permissible dose of radiation is one
23 thing and the radiation that's released from nuclear powver
24 plants is higher than that.

25 People have had an cpportunity here in St. Louis
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1 to hear Cr. John Kaufman speak about radiation dangers and

2 hov ve're finding increasincly that thare are dancers from

3 low level radiaticn, levels that would be produced rcutinely
4 in a nuclear power plant, not just the high levels that

5 might occur in the case of an accident.

6 { have heard Dr. Mishikakis speak, a nuclear

7 physicist, and I've heard him describe details of nuclear

8 accidents. I have seen slides of the one that happened at

9 the Idano falls r2actor where three workers were killed and
10 one person was pinned to the top of the reactor dome with a
11 fuel rod and T still hear people in the nuclear industry

12 tellino us that there ace no deaths attributable to nuclear
13 pover.

14 I have spoken to lawyers, Danny Sheen ard others,
16§ who have worked on the Karen Silkwecod case, and T Xnow what
16 self-serving actions industries are capable of. T knovw that
17 Union Electric is a company that spent ten years and

18 millions of dollars in litigating to pestpone putting

19 scrubbers on the coal-fired plants, and I have no reason to
20 think that they would be overly concerned with our safetv in
21 regards to a nuclear power rplant.

22 RAnd we are expected to beliesve that they are going
23 to monitor their own radiation releacses and be honest with
24 us. Increasinaly in the past vear pecople in Missouri have

26 become avware of the problems of defects in this particular
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1 plant. I have sat in on a couple of hearings and I have

2 spoken to people from 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

S points that the intervenors have brought up as trivial.

6 I don't think that honeycombing in the reactor
7bnse mat and dome, cracks in the dome, faulty embeds, faulty
8 piving == T don't think that these are truly insignificant

9 problems. I think that there are a lot of lay people here
10 vho have been trying in a year or so to prepare themselves
11 to try to hecome experts, to take on experts, tc come hefore
12 yeu and bring up these issues.

13 I think a lot more could have been brought up if
iduwe Nzd had the time and the money and the technical

16 axpertise. As people whe cppose nuclear pcwer have been

i6 characterized in a certain way, I don't characterize people
17 who work for Union Electric or in the NRC as people with

18 murder in their hearts and dollar signs in their eyes.

19 And T would like to think that we could me2t on

20 some common around here concerning the Union Flectric

21 plant. I think that the issues that have been raised in

22 “hesé past hearings have preoved that if any plant does not
23 deserve to 30 oa line today, the Union Electric should be

24 one of then, at least I hope you're not avere cf plantcs that

25 have been allowed to go en-line with problems that are more

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE., SW. WASHINGTON, D.C. 20024 (202) 554-2345



2137

1 serious than thise.

2 I think people in Missouri have tried almost every
. 3 way that *hey could to stor this plant going on line. We
4 have tried every legal and non-violent way and I think that

§ you are one of our last rescrts and T ask you please to help

6 us.

7 JUDGE GLEASON: Thank you.

8 Steve Hirsh?

9 LIMITED APPEARANCE STATEMENT OF STEVEN HIRSH
10 MR. HIRSH: My name is Steven Hirsh. I am a

11 resident of the city of St. Louis. I'd like to thank the
12 Board for this opportunity to address then.
13 I work both as a carpenter and as a
. 14 schoclteacher. ¥y involvement in both of those professions
16 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 te think about going threcugh
19 documents -- Union Flectric documents, Daniel International
20 documents, Bechtel, YRC documents -- related tc the
21 construction of nuclear power plants, I know that if I was
22 on a crew doing the kind of work that I read about in those
23 document I would no longer be a professional carpenter. I
. 24 wouldn't be able to find any work. The crew I was on would

256 not te able to get any work te build =znything.
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1 I was absolutely astounded at the continual

2 systematic attempts to underplay what were very obvious

3 defects. I'm real familiar with the welds in the embed

4 plates. The welds, the workmanship, was characterized

S repeatedly as being of poor quality and yet Bechtel would

6 come out and say well, that's ckay. #We don't need to worry
7 about it. It's not a concern.

8 We've got a situation where Eechtel, Paniel and UE
9 are all making excuses for each other. The NRC 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, Eechtel spends the next three
13 years trying to prove that Paniel was incomgpetent in their
14 inspection.

15 Paniel comes back trying to say that =-- I mean, it
16 just goes on and on. These companies have professicnal

17 people paid very high salaries to generate this enormnus

18 volume of paper. The people working against the r'ant have

19 jobs, have families and have to take time from all of that

o

20 to try and go through this paper and to try aad

21 systematically come up with clear indications of

22 contradictions, of mis-statements, of outricht lies, of
23 understatements of problenms.

24 We don't have the rasources that Union Electric

26 and Bechtel, the NRC, Daniel International have toc pay
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1 people to 40 this. We do this while we're trying to conduct
2 the rest of our lives and I don't like to thirk of the days
3 that I came straisht from work to lock over documents and

4 stayed until 3300 or 4300 the next morning to 3o home and

5 take a shower and drink a cup of coffee and gqo back to work.
8 That's the kind of pressure the Joint Intervenors
7 have been operating under to try to rresent to the Board a

8 cohesive argument for why that plant should not 0o on line.
9 I also mentioned 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.

14 Nobody has asked them if they want the powver

15§ plant. 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 tc mention that no one
21 has asked the citizens of “issouri, the %idvest, whether

22 they vant it, The decision was made by the Board of Union
23 Electric and was carried out by them with absolutely no

24 input from the people that were going to be affected by it.

25 I can't =say strongly encugh to you how npposed I
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am to the operation of this plant, to what I see as -- I

L

would like to lessen the impact of the words T 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 plant ware built perfectly, it would still release radiation
7 that's going to cause cancer and deaths, but we are saying

8 that's ckay. We're going to get power fiom it; we can

9 accept that number of deaths.

10 Well, I woul”d like to see how the pecple who made
11 those standards and decided "i'at thcse levels, those levels
12 0f sickness and death are acceptable, would feel if one of
13 the individuals concerned was scmebody in their family.

14 I can s2e absolutely no justification for the

16 operation of this plant, both on a generic Dbdasis of the

16 problems of nuclear power and the specific problems nvclved

17in the cons*~-uction of the Callaway plante.

18 Thank you.

19 JUDGE GLEASONs: Thank you, ¥r. Hirsh.

20 Paul Rpril, please.

21 LIMITED APPEARANCE STATEMENT OF PAUL APRIL

22 “R. APRTL: Good morning. Yy name is Paul 2April.

231 am a resident of Richmond Heights, “issouri, about five
24 miles from here in St. Louis County.

25 [ wasn't planning to come this mecrning. I wasn't
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planning to speak here. I thought about it for a lcng time
and I decided I'm not accustomed tc doing this kind of
thing, but I decided I would come here for just a couple of
minutes and speak with yocu.

I understand that it is your cresponsibility to
decide whether this plant in Callaway County gets it license
to operate. I am not an expert on nuclear power, but I want
to tell you that as an individual and, I guess, on behalf of
myself and my wife and some other members of my family, I
don't want it to operate. I don't want it to go on line. I
don't vant it.

I have listened tc the debate that has gone around
the construction of this plant for several years. I anm
concerned about all I have heard about the construction
defects. I have some real serious guestions. ARga2in, I'm
not an expert, tut I am worried. 1I'm scared.

I heard originally when this plant, when the idea
for the plant, was started that this was going to bde
something real economical for the electrical users in this
part of Missouri. Well, everything I bear keeps telling me
that the cost of this plant is going up and up and up. And
I am a lifelonc resident of Missouri. I'm a homeowner. I
have a wife. I would like to raise a family here. Anrd I'm

scared.

want to have to deal with this terrible

)
(&9
O
=
-
o
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1 risk to my safety and my health. I don't want tc have to

2 deal with the spiraling costs. I am sure there has to te a

3 better way and T hope that 7ou gentlemen will see that.

- In addition to being a resident of St. louis

5 County, I'm also an employee of a special kind cf rplace.

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 of defects.

1 They have -- we see individuals who can't wvalk,

12 wvhe can't hear, who can't see, who can't reason, and it's

13 very curious toc me that each year the number of students in
14 St. Louis County special school district, notice that there
15 are more and more of these children every year. I don't knw
16 why 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 wvaste and that pollution is the reason why
20 we have more students every year in the St. Louis Ccunty

21 special school district. And really it bothers the hell out
22 of me that this plant might increase che numker of students
23 1like that,

24 Two days agoe I had one student I work with who

25 usually is kind cf a joker. Pe's a real happy guy. Fe has
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muscular distrophy, but he's real happy. He's ten years
old. But he wasn't very happy on Wednesday of this week and
I saw him crying. I asked him why. He tcld me that a
friend, also ten years, had died. This friend had had birth
defects, had gone through ten very, very tough years and he
died.

Wel?l, I'm thinking adout maybe having children
someday and raising them here in Misscuri and I know we
can't guarantee that our children are going to be healthy
when they're born, but I would like them to have the best
chance possible and I don't think they're going to have the
best chance possible if you allow this plant to g0 on line.

Finally, I get very upset. I'm nct a well-known
activist against nuclear power, but I get very upset when I
hear in the press that the people who are opposed tc this
plant going on line are just a2 bunch of radicals or
something.

Well, I don't consider myself & radical. As I
said, I have a family. I own a home. I pay my bills. I°'m
a lifelong resident of Missouri. I have a job =-- I think a
good job. I am also a =-- I'll be a smail officeholder,

T

political officeholder, in St. Louis County. m the Vice

President of Hadley-Lincoln Democractic Township, which is

an area that covers Richmond FKeights, University Tity,

Clayton, and Yaplewcod, Yicsouri -- an area not too far from
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where we are right nowv.

And I can tell you that almost exactly one year
ago at a meeting nf that Township, 51 individuals attended.
A gquesticn was put to those 5! people concerning the dangers
around radioactive waste that Callawvay plant might
generate. Are you in favor of that plant? Forty-nine said
no. The other two abstained. No one was in favor of it.

I can tell you a2 few weeks later, when the people
of my township went to the polls and voted about the
question of whether this plant should go on line,
considering the guestion of radiocactive wvaste, almost 68
percent of the people iu my township, in those four cities
in St. Louis County, said no, they don't want it.

I ask you to consider those things and rlease do
not approve the licensing of this plant. And I'd like to
thank you very, very much for allowinc me the copportunity to
speak to you this morning.

JUDGE GLEASON: Thank you, Mr. April

Virginia Harris, please?

.INITED APPEARANCE STATEMENT OF VIRGINIA HARRIS

-

¥S, HARRIS: My name is Virginia Harris. I live
in Creve Coeur City, which is in St. Louis County, and I
would like to speak as a concerned citizen.

Three days aco the Chairman of the NRC was

reported toc have found an inexcusable failure among gquality
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1 assurance procrams of utilities and builders of nuclear

2 pover plants in the U.S. I am convinced that his admissicn
3 on this issue is merely the tip of the iceberg.

4 We, the citizens and consumers of America, have

5 been reading all along about accident after accident, about
6 mistake after mistake, connected with the building and

7 operating of nuclear plants in the United States.

8 Cn 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, thrcugh

12 increased electricity rates, through cur own individual

13 medical zosts and medical insurance premiums and,

14 occasionally, through the loss of our lives.

15 We, the citizens and consumers of America, will
16 have to continue to subsidize and pay for these accidents
17 and mistakes so long as you, the NRC, continue tc license
i8 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
21 intervenors toc raise in the course of its deliberations

22 about a license. I understand that this is still true today
23 and it leads me to wonder whether nuclear utility companies
24 will ever be required to calculate the total, true costs of

26 usino nuclear power plants before pressuring their customers
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1 into paying for these monstrosities.

2 T 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
S§1liabilities were not limited by law, for if the nuclear

6 plant's insurance policy doesn’t pay €for the damage, ve

7 citizens will still have to pay for the damage on an

8 individual basis.

9 I am referring here also to the cost of

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
14 and the cost of lost opportunities.

15 For example, last month St. Louis newsparpers

16 reported that our downsteam steam heating system is drifting
17 towards collapse, vhereas in other cities steam heatinag

18 systems are on the upswing because of their potential for

19 energy efficiency. Highly respectable business leaders were
20 quoted as saying that a major reason for collapse of St.

21 Louis® steam system is that its owner, Union EFlectric, wvants
22 to convert existing steam customers to all electric, and, of
23 course, wants all new downtown office buildings to go

24 electric in order to create an apparent need for more

25 electricity and thereby help to justify its Callaway plants.
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These are only some of the costs and while che

monetary costs do represent the risks tc some extant, they

3 do nct adequately convey the message. I think the mes:cage

4 is lest

summed up in the story of Faust. Those who try to

make a deal with Pluto or, in this case, with plutcnium, end

up having the devil to pay.

Unfortunately, those individuals who temporarily

profit from nuclear plants are not primarily the ones who

will 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

13

14

15

16 J-e~-r-a-

17
18 citizen.

19 For the

JUDGE GLEASON: Thank you, ¥s. Harris.

¥iss Sandra Jerabek, please.
LIMITED APPEARANCE STATEMENT CF SANCRA JERAEEX

¥S. JERABEK: My name is Sandra Jerabek. That's
b-e-k -- and I live in the city of St. Llouis.

-

am here this morning because I am a concerned

4

I am also with the Coalition for the Environment.

pacst two weeks representatives of my organization

20 and others have been tryinag 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 tc thank all

25 0f those people who have heen working so hard and, T feel,
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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 Pegulatory Commission, and that doesn't just mean

5 Kay Drey, but that means many, many other people who have

6 devoted 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 tc thank the members cf the Nuclear
12 Regulatory Commission for your patience and your

13 consideration during this proceeding. The fact that you

14 have spent two weeks listening to our concerns about

15 inspection and construction defects shows that you do take
16 seriously the responsibility cf protecting the people of

17 this regione.

18 I would today simply like toc urge that you cannot
19 take these concerns too seriously because there is nc roon
20 for defects or human error with nuclear technology. There
21 is no margin of safety vwhen an accident could disrugpt the

22 1ives, permanently disrupt the lives, of people for hwurdreds
23 of miles around the plant.

24 There is no sense in an attempt at analyzing risks

26 versus benefits, when the risks entail contaminating our
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1 environment in a way that will last for hkundreds cor

2 thousands of years. Your 9job 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 wvhether or not there were possibilities for

7 deregulating the nuclear industry in some way. Instead, the
8 Chairman of the Nuclear Regulatory Commission concluded that
9 this was impossible when utilities had been doing such a

10 poor jcb of constructing and inspecting nuclear plants. In
11 fact, I believe that the statement was that the inspection
12 practices of the industry lacked professicnalism.

13 Gentlemen, it seems to me that you and the Nuclear
14 Regulatory Commission have no choice but to make up for this
16 lack of professionalism. The responsibility now stops with
16 you and with no one else. There is nowhere else to pass the
17 responsibility.

18 This means, I think, scrutinizing the

19 possibilities for defects in the plants, as you have done,
20 and then this means denying a license to a plant which is

21 unsafe, as I urge you to do.

22 All of the people who have velunteered many, many
23 hours of their very precious time to this effort are

24 derending upon yYoue.

25 Thank you very much for this opportunity.
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1 JUDPGE GLEASON: Thank ycu, ¥s. Jerabek.

2 Paul Xranzberg.

3 LIMITED APPEARANCE STATEMENT OF PAUL KRANZBEEG
4 ¥R. KPAKNZBERG: T was formerly with the

5§ Post-Discpatch for a number of years in their advertising

6 department in charge of food advertising. After that I had

7my own advartising 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 wveek ago, Sunday, the heading of which is "Public Service

11 Commission Orders Study of Czllawvay Costs."

12 "The Missouri Public Service Commissicn has

13 crdered it staff to study how much Union Electric Company

14 had invested in a second nuclear power unit in Callaway

15§ County near Fulton befuore its recent cancellation of the

16 project. The Commission also examined constructicn costs cf
17 Union Electric's first nuclear unit at the same site.

18 "WYork on the first unit is ceontinuing. Its

19 estimated final cost is $. .7 Pillion. The staff's study is

20 in anticipation of a company request that the Public Service
21 Commission allow the cost of the units to be passed on to UE
22 customers.”

23 here is more in the article, but I simply want to
24 make this comment. T think it was illegal to pass along tco

25 users the cost of constructiocn and UE is hoping to do
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exactly that with the cost of the reactor that's been
cancelled.

On Thursday of this week this article arreared.
The heading is "Estimates Soar on Atom Plant in Springfield,
Illinocis."”

"Estimated cost to build a nuclear powver plant
near Clinton, Illinois, are $1.8 billion, $85 million more
than estimates made a year ago by Illinois Power Company.
Illinois Power said the single reactor plant's estimated
construction cost had risen five percent since 1580°'s
estimate. The company blamed Nuclear Regulatory Commission
regulations stemming from power plant accidents at Three
Mile Island and Brown's Ferry and installation of additional
equirment. The originally-estimated cost for the nuclear
plant was $42% million in 1973."

There's more to that article.

On Thursday of this week, on the editorial page of
the Post-~Dispat~-h Mr. Englehart had a cartcon, an
illustration of a large, very mean-looking genrie who had
emerged from a bottle marked "nuclear arms”. On his head is
the one word "proliferation”. He is facing a smaller bottle
from which two smaller genies had emerged, both very angry
and mean-loockinge.

On the headband of ore is the phrase "safety

laxity". On the other is "diversion of materials.” 2n the
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1 bottle from which they had emerged is simply the phrase

2 "nuclear power."”

3 On Thursday evening, I was listening to [Can

4 Rather, CBS News program, and he said this, which I have

S5 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 Regnulatory

9 Commission knew about the flaws in the design of Three Mile
10 Island because a similar plant in Chio had developed similar
11 prohlems months earlier and had not warned Three Mile

12 Island. Three Yile Islani people said they coculd have taken
13 corrective action had they known."

14 This article appeared in the Thursday

15 Post-Tisgpatch, the heading of which is "Third of 2spirants
16 Fail Three Mile Island Exam.®” The word is "aspirants™. "A
17 third of the aspirants failed the Three Hile Is.and exam,

18 Harrisburg, Pennsylvania, United Press.”

19 "One-third of the potential control rocom operators
20 at the Three Yile Island nuclear power plant failed

21 gqualification tests, utility executives say, but enocuch

22 passed tc run one of the two reactors on the i1sland. The

23 utility wvants to restart the plant's number 1 reactor, shut
24 2own in April 1979 after a3 major accident at its twin.

25 "The tecsts were conducted in Cctober after
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cheating was discovered on the original qualification test
last April. The utility says it will have Jjust encugh
licensed operators to run the undamaged reactor. The NRC
requires 20 slots to be filled on five control rocm shifts
in nuclear facilities such as Three Mile Island. The plant
has 27 licensed operators, just one mcre than the minimum.

“The reexamination results showed that nine of 19
employees failed tests to become 'senior reactor operators’
and that three of fourteen employees failed examinations to
become ‘'reactor operators'."™ Fnd of article.

I am confused, concerned, and frightened. Thank

you.
JUDGE GLEASON: Thank you, sir.
¥r. Grant Williams, rplease.
LIMITED APPEARANCE STATEMENT OF GRANT WILLIANS
MR. WILLIANS: My name is CGrant Williams. I am a
resident of St. Louis City. I don't represent any of the

groups that are involved in the strugale today. %Yhat I am
is just a concerned citizen.

I'm a young concerned citizen. s a young man I
am especially concerned because I and my peers will be the
ones who have to clean up after Union Electric's mess. It
will be I and my children who will have to live with nuclear
hazards that result from today's bungles

T

Not until recently was I even aware of the
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.

problems and the issues around Callawaye. Wwhen I heard about

them I was outraged. When I tell my friends zad family they

~nN

w

are outrag2d. Some day everybedy's going to know about

4 this, maybe not new, but later, and when everyone does there
5 will be some guestions to answver.

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, ¥r. Williams.

10 Margaret Serrano.

1 LIMITED APPEARANCE STATEMENT OF MARGARET SERRAND

12 ¥S. SERRANO: My name is Maroaret Serranc and I'm

13 a consumer of Union Electric's energy.

14 I am ooposed to the NERC issuing a license to the
15§ Callaway County nuclear facility. ¥y conc2rns are the

16 inadeguacy of construction and the lack of any method of

17 safe disposal of the spent fuel.

18 Callaway County is an example of the pcor gquality
19 and lack of standards that Dr. Palladinc referred to earlier
20 this week. Union Electric holds it ratepayers, such as

21 myself, responsible for the bills they incurred. #Who is tc
22 hold Unicn Electric responsible for the methods they use in

;3 constructing a2 nuclear power plant that is supposed tc serve

24 the people?

25 It would be better for Union Electric to write off
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1 the money spent thus far on Callaway than to continue toward
2 operation of this project. I urge you as members of the NRC

3 not to license Callaway County.

4 JUDGE GLEASONs Thank you, Ms. Serranoe.

5 Nancy Collins, please.

6 LIMITED APPFARANCE STATEMENT OF NANCY COLLINS

7 *S. COLLINS: My name is Nancy Collins and I'm a

8 citizen residing in St. Louis.

9 I'm concerned about the awful consequelnces of a

10 possible nuclear accident in light of the construction

11 defects and lack of attention to gquality contrecl that's been
12 brought out in these hearings. I believe that the risk of
13 accident is too great to allcw the operation of the Callawvay
i4 plant.

15 I would l1like t¢ urge you not to license "nion

16 Electric's Callaway plant because 7 just believe it would

17 not be in the Pest interests of the citizens of this state
18 and this region to allow -- for the health and safety cf the

19 citizens, and I would urge you not to license the plant.

20 Thank yocu.

21 JUDGE GLEASON:¢ Thank you, Ms. Collins.

22 Yvonne Logan, please.

23 LIMITED APPEARANCE STATEMENT OF YVONNE LCGAN

24 MS. LOGAN: My name is Yvonne Logan. I live in

25 Werster, Missouri. I am the national President cf the
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1 Women's International Leacue for Peace and Freedom. Cur

2 orzanization does have a stand against nuclear pover, but I
3 wish to add my personal thoughts on the Callaway Ccunty

4 plant.

5 I oppose the construction cf that plant because I
6 believe that we have toc have almost perfect technology to be
7 safe with this kind of powvwer. I have the highest respect for
8 the gcod will of Union Electric and the integrity of the

9 Nuclear Regulatory Commission. I believe this technology
10 vas started years acgo 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
13 dangers inherent in these power plants makes it imperative
14 that 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 S0-degree salt water from the Hudson

17 leaked into and reached the reactor vessel, which was at a
18 temperature of 600 degrees and which contained the

19 radiocactive uranium fuel.

20 That resulted in cracks in that container and if
21 the Cecnsolidated Ediscn's manager had nct returned in time
22 to order shutdown, a horrible accident would have nappened
23 right near New York City. ARs you know, that Indian Point
24 plant has been closed indefinitely.

25 The mistakes discovered at the Diable Canyon in
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ing plans seems almost incomprehensible and gives

me very little faith in the perfect human activity that must

be necessa
technclogy

released.

attention
your Commi
with the b

nuclear wa

LIN

the gplant
as teachin

electronic

exrerience

ry to keepr these power plants operating. It is a

that has fearful consequences for us when it is

Qur organization concentrates most of its

on nuclear weapons. I cannot say what T do about
ssion and our utility companies, that they started
ast of will. Nuclear weapons result in more

ste and more danger than we are able to comprehend.
I urge you not to put this plant on line.

JUDGE GLEASON: Thank you, ¥s. Logan.

I can't make our the first name here. It is Drey?
MS. DREY: He seems to be gone at the moment.
JUDGE GLEASON: Yr. Nossa or Ms. Nossa.

ITED APPEARANCE STATEMENT OF MS. CAERIE NOSSA

¥S., NOSSA: It's not my initial down there.

My name is Carrie Nossa -- N-o-s-s-a.

The experiences that I brinc to my objection to

is g .duate training in encineering gpolicy as well

b

g encineering technclogy and m currently writing
repair books for computers.
My vworries about the plant come mainly frem my

in the engineering field. I have -- there is no

guestion in my mind that the engineers working on the
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1 Callaway plant in the construction, the design, the testing
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 jaestion of their technical integrity.

7 My exrerience trom the field has shown me that everybody is
8 as human as everybody else and that normal care taken in a

9 job always involves mistakes of some kind and that is

10 inevitable.

1 The difference here is that mistakes, even minor
12 mistakes, that are made in the nuclear field have mcre

13 serious consequences than they do in other fields.

14 Another factor that comes tc me from my experience
150f wvorking in the field is somethir3 that is within the

16 field among enaineer or 2ncineering technologists themselves
17 spoken of as a wild-ass gucsss. I don't know if yocu've heard
18 of it before, but it is a n:ans of labeling a rarticular

19 datum or a particular fact when you don't know exactly what
20 the real datum is or the precise measurement is, and you do
21 an estimate.

22 It's the field's term for an estimate, ltecause you
23can’'t get any more precise than that. But it is presented
24 on technical reports as a precision piece of data and in the

25 scientific reports that I have seen of the documentation on
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Callaway I sense a2 lot of this. I don't sense any more
scenarios of scientific reports on industry testing of hair
curlers or hamburger cookers.

The point is that normal care or procedure that is
taken in the nuclear field is no better than that that has
been taken in »ther types of technology in our culture and
this sort of cover or the fact that this is not admitted by
the nuclear industry puts forth a sort of aura of
professicnalism, of assurance of the guality of work that
isn't ther=.

And that's the way I feel about it.

JUDGE GLEASCN: Thank you, ¥s. Nossa.

Lea Greentree,

LIMITED APPEARANCE STATEMENT OF LER GREENTREE

¥S. GREENTREE: Hello, my name is Lea Greentree.

I am a resident of Maplewood, which is right outside of St.
Louis.

I am here to voice my opposition tc the licensing
of the nuclear power plant. I feel like most of my concerns
or al. of my concerns really have been expressed more
elogquently than I am prepared to do today, but I guess I
want to speak specifically right now for the unborn anéd the
young children, bscause I 2m pregnant and I am very aware
that radiation affects children and the unborn far greater

than it does us who are the ones who are making this
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1 Aecision.
2 I feel like the risk is far too great and that we
3 do not have the right to inflict these risks on the rest of

4 the world for generations tc¢ come.

5 Thank you.

6 JUDGE GLEASON: Thank youe.

7 Ceorge Manning or Monning?

8 LIMITED APPEARANCE STATEMENT OF GEORGE MONNING

9 ¥R. MONNING: My name is George “onning. T have a

10 Ph.D. in physics and I am a computer consultant. I have

11 talked to some cther 2xperts in the field of civil

12 engineering and concrete.

13 I had an opportunity to talk to scme peoprle at the
‘4 ASTM meeting and T had an opportunity to read the report by
15 Weiss, Janney and Elster. It was concerned with the

16 possibility of imperfections in the concrete that were not
17 observable from the outside. Some honeycombing had been

18 Observed.

(2l

19 In that report I believe it illustrates these

20 concerns about gquality control and integrity of the

21 interpretation of data that the previous speakers have been
22mentioning. The interpretation of the data is based on an
23 assumption that sound travels in a straight line.

24 Sound is a wave phenomenon and waves will bend

25 around objects, depending upon the relative site of the
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object in the wave lenogth. That could be illustrated very
simply with a couple of pieces of styrofoam and I°'ll be glad
to set that up if anybody's interested in seeing it.

The wavelength involved was not mentioned in the
r2port, but I have talked to Dr. =-- ¥r. Choy, in Chicago,
who is one of the people concerned with the instrument that
vas used and its 54 kilohertz frequency, which when you
combine that with 15 to 16,000 feet per second you come up
2ith a wavelength between three and four feet.

Now sound, having a wavelength of three or four
feet in the concr:te, berds quite a bit, so the basic
assumption of straight line propagation is erroneous. The
situation is far more complex than can be adeguately covered
with a simple interpretation of a straight line propagation
and measuring of velocity.

There is a gquestion of measuring the structure
itself, the mixture of sound and concrete, so that the sound
can get in the steel, which has a higher velocity, and it's
a very complicated situation. And more infermation was
thrown away in the shape of the wave form and taking
pictures of oscilloscopes to determine wave form would have
been a very useful and, I believe, necessary part cf this
investigation.

And I brought some advertising -- I den't know

whether it's appreopriate to leave it or not =-- concerning
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1t the availability of equipment. I%'s a very standard,

2 inexpensive, much-used laboratory procedure which should

3 have heen

4

5

10

11

12

13

14

15

used in this case.

Sc T believe that this one investigation

substartiates in a detailed way the pcints concerning the
gquality and reliability of the desisn effort that has been

put into this effort down in Callaway tCounty.

Thank youe.
JULGE GLEASON: Thank you, sir.
(A discussion was held off the record.)

JUDGE GLEASON: £r. William Stone, pieace? 1Is MNr.

Stone here?

S, JERAEEK: Mr. Stone had to leave. I have his

written statement.

JUDGE CLEASON: All right. Would ycu give it <o

16 the reporter and we'll have it inserted in the record.

17

18

19

20

21

22

23

24

25

followss)

That concludes --
MS, JERAREX: There are some more names.

JUDGE GLEASON: All right, bzt doa't take any more

because we're going to have to cut it off at this point.

(The prepared statement of William and Joyce Stone
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1 LTMITED APPEARANCE STATEMENT OF NANCY GROVE

2 ¥S. GROVE: My name is Nancy Grove == G-r-o-v=-e ==
dand I'm a citizen of St. Louis County.

“ Unlike many of the speakers who have preceded nme
S here today, I have neither a scientific background nor

6 anything remotely approaching a thorough understanding of

7 the very complex technological and safety aspects that are
8 involved in the construction and operaticn of the Callaway
® nuclear plant.

10 That task, the understanding and the careful

11 supervision of those functions, has been delegated in large
12 measure to you and to your colleagues in the NRC., I have
13 been very encouraged by the recent remarks made by the

14 Chairman of the NPC regarding the inexcusable failures in
1€ the licensing rrocess for nuclear powver plants in this

16 couvntry in the recent past.

17 These remarks have renewed a faith that I think
18 has been sadly lacking in recent vears with respect to the
19 attentior paid to the tasks that have been delegated to your
20 Commissicn.

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 tc be well
24 placed. Jt is obvious to everyone here and tc you that

26 there are certain very powerful interests being served in
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1 Union Electric's unfailing 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
Sattitudes, that you will coutinue to view your mandate in

6 its proper perspective and that means reccgnizing 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 Misscuri may never have a chance to recoup our own losses.

10 Thank you very much for the chance to speak to ycu
11 today.

12 JUDGE GLEASON: Thank you.

13 Miss Gary.

14 LINTTED APPEARANCE STATEMENT OF ALICE GARY

15 MS. GARY: My name is Rlice Gary. I am a resident

16 of St. Louis.

17 I'm here to state my opposition to the licensing
18 and operation of the nuclear power plant in Callawvay Ccunty,
19 Missouri, for the following reasons.

20 I am a lay perscn. PFProfessionally I am a

21 rehabilitation counselor and I am avare of dicsability an? I
22 will state this parenthetically, that I am avare of the fact
23 that in this country disability is increasine faster than

24 the work force and I am concerned professicnally as well as

25 personally about the health not only cf myself and of people
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ciose to me but cf society.

But as an informed citizen T am concerned that
nuclear powver is too costly a means of generating
electricity. It's too costly, first of all, because the
means of generating it is too costly for the ratepayers to
bear, although at one time it was believed nuclear pover
vould be too cheap to meter. Present reality has cturned out
much differently.

As we all know, the estimates of building the
plant have now jumped astronomically. The price of nuclear
fuel has also jumped astronomically. Flectric bills already
take an inordinate amount from the average person's budget.
Tt makes no sense to increase the cost of generatine
electricity and thereby increase the consumer's bill with
the longest credit recerd in generating nuclear pewver,

It*s costly not only in terms of monetary costs
but also in terms of human health and life. As an informed
citizen I know the chance of a major accident occurring is
small. The chanc2 of a catastrophic failure or meltdown and
release of radiocactive gas into the air is small.

Byt as an informed citizen T alsc kXnow that the
chance of a small accident is large. €Small accidents happen
freguently at one or the other of many nuclear plants around
the country. We read about them all the time in the paper.

Ae are alwvays reassured that they are
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1 insignificant, that no damage to human life could be

2 measured. The truth is that any damage that was done to

3 human life will take many years to show up. Even if no small
“ accident ever occurs at the Callaway plant there would be

5 steady damage to human life from the routine emissions of

6 radiocactivity into the Missouri River, which just happeans 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 radiocactive

10 emissions will take many years to shcw up. Radioactive

11 exposure can caus2 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

1§ statistics and the people who will develop cancer ten,

16 twenty, thirty percentage -- whatever the percentac:> 1is,

17 it*'s impersonal. Although we may be mere stati<tics 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 expose® 2
21 the ris% »f concer and who get it. I don't think anyone -~
22 the NRC cr Union Flectric -- has the right toc place that
23risk on any of us. I happen to have a publication in my

24 possessicn -- Cancer and the dorker -- in which the nuclear

26 == in which the New York 2Academy of Science states that wve
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1 already have a cancer epidemic in this country.

2 It will be very expensive to stop the Callaway

3 nuclear plant novw. 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

7mistake. It is more expensive to throw gocd money after bad.

8 Thank you.

9 JUDGE GLEASON: Thank you, ¥rs. Garye.

10 ¥r. Gaminetti?

1 (No response.)

12 JUDGE GLEASON: Did he cancel? Looks like you'll

13 have to do it, Vera.

14 LIMITED APPEARANCE STATEMENT OF VERA FALK

18 ¥S., FALK: My name ics Vera Falk. I reside in St.
16 Louis County. I am a retired social worker, psychiatric

17 social worker, and at gresent am working on advanced

18 gerontology. The first will tell you of my interest in

19 people; the second will tell you of how aware I am becoming
20 of the economic effects on older people.

21 ¥y crusading interest in the nuclear thrust spans
22 three decades-rlus. 7 was a member of the original group
23 who focrmed the coamittee of information on CStrontium~¢0

24 wvhich was the forerunner of the Committee for Environmental

25 Inform=2tion. This was the organization tha* 4id the baby
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1 tooth survey that received worldwide attention.

2 I vas a fcuading member of the Coalition for the
3 Environment and have been active through many years in

4 organizations addressing the moral and economic issues

$ 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 impressionse.
9 In the first place, I want to make abundantly clear that the
10 Chairman of this panel vas extremely patient, encouraging,
11 supportive, and fair in his rulings. In addition, he vas
12mcst lenient in setting boundaries and time frames. 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 ¥rs. Prey 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 sericus obstacles in managing information through
20 documents, exhibits, interrogation and cross examination of
21 witnesses.

22 Is the system so inflexible that it cannct

23 accommcdate and enable an individual such as Hrs. Prey to
24 more comfortably share her research and knocweldge without so

25 much stress? In sther words, if an individual can shed
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light upon a potential danger of a nuclear power cplant

disaster,

should rules written by lavyers and for lawyers be

flexible enough to e able the non-professional to do so

without

so much disrespect from the professionals?

The ipplicant has unlimited resources which ve,

6 the rategpayer, will foot the bill. The Nuclear Pegulatory

7

9

10

11

12

13

14

15

lavyers and witnesses are funded by government. Ts it not

time that intervenors be given the egual opportunity that

only money can buy in terms of high pover, expensive

lawyers,

to present these cases?

We have every faith that the Poard will be as

careful in their judgment as they have been fair in

gathering material to make a decision which will be in the

interest of all of us. Nuclear power is not essential to

our survival in Yissouri. A safe plant is. And from what

16 we have heard in this testimony, a 100 percent safe plant

17

18

19

20

21

22

23

24

25

does not existe.

Thank you very muche.
JUDGE GLEASCNs Thank you, Ms. Falk.
(Applause.)

JUDGE GLEASON: It 1s probably fitting that this

public session should close with ¥r. lrey.

SavYe

Yay

MS. FALK: Mr. Chairman, I have one other thing to
I say it?

JUDGE GLEASCNg Sure. Go ahead.
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1 ¥S. FALK: This hearing vas: not unique as a

2 David-Coliath scenario. It was only more proncunced because
3 of Kay Drey's role. For her undaunted courage in acting on
4 her convictions and commitments in this hostile arena, ve of
5 the public, and she represents us by the thousands upon

6 thousands, are deeply indebted for her dedicaticn and zeal.

7 Thank y-u.

8 JUDGL ZLEASON: Thank you. ¥r. Drey.

9 LINITED APPEARANCE STATEMENT OF LEC DREY

10 ME. DEEY: Gentlemen, I would like to introduce

11 myself as Leo Drey.

12 (Laughter.)

13 MR. DREY: I am the cwvwner of a 150,000-acre tree
14 farm in Missouri on which ve are busy producing energy every
1§ day, stering energy every day, perhaps you would say. Other
16 than that I know very little about the subject befcre you.
17 I am avare, however, cf how hard my wife, Kay

18 Drey, has worked to bring deficiencies that she has
if9unrovered to vour attention. I am acguainted with some of

-

20 the pecple she has worked with, I ¢try to stay out of the

21 basement -- throuch her labor she has become somewhat
22 overwrought -- the bacsement, wvhere the documents are stored.
23 Yet T have to believe that what she as 2

24 non-prudential housewife has been able to unearth and bring

98 forvard for your cocnsideraticn is but the tip of a very,
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very menacing iceberg.

Thank you.

JUDGE GLEASCN: Thank you, Mr. Drey.

(Applause.)

JUDGE GLEASON: That will conclude the public
session for limited appearances of this part of the hearing
process connected with this application.

I should conaratulate the citizens who have
testified for what I consider a very reasoned and objective
and valuable group of testimony and information.

As citizens know, undoubtedly this hearing has
been conducted now in two phases. This concludes the first
phase dealing with constrvction defects. The next ohase,

which will take place in Callaway County, will deal with the

Y]

mergency plans sometime next year.

So we will now close the record with respect, the
evidentiary record, with respect to this part of the
proceedinge.

(Whereupon, at 11:37 o'clock a.m., the hearing was

adjourned.)
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very » ‘nacing iceberg.

JUDGE GLEASCN: Thank you, ¥r. Drey.

(Applauses)

JUDCE GLEASONs That will conclude the public
sescion for limited appearances of this part of the hearing
process connected with this application.

I should eccnoratulate the citizens who have
testified feor what I consider a veiy r1easoned and ohjective
and valuable crcup of testimony and information.

As citizens know, undoubtedly this hearing has
been conducted now in two phacses. This concludes the first
phase dealing with construction defects. The next phase,
which will take place in Callaway County, will deal with the
emergency plans sometime next year.

So we will now close the record with recspect, the
evidentiary recerd, with respect *¢ this part of the
proceeding.

(Whereupon, at 11337 o'clock a.ms., the hearing was

adijourned.)
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