TRANSCRIPT OF PUBLIC HEARING BEFORE THE
CITY COUNCIL OF THE CITY OF SAN ANTONIO,
TEXAS ON PROPCSED PARTICIPATION BY THE
CITY PUBLIC SERVICE BOARD IN THE SOUTH
TEXAS NUCLEAR POWER PLANT PROJECT HELD
ON WEDNESDAY, JUNE 27, 1973 IN THE
THEATRE OF THE PERFORMING ARTS, 9:00 A.M.
to 6:00 P.M.

MAYOR CHARLES L. BECKER: ' -Good morning ladies and gentlemen.
You have come to spend a few hours with us; if that's what it will be.
I am going to attempt to dissiminate the pros and cons of this question
of Nuclear Power. I don't think there is anyone in the audience who
doesn't realize the fact that at present, San Antonio is under going

a serious power shortage. We are not only concerned about the present,
we are also concerned about the future power needs of our City. This
City Council is not acting the role of the constructionist with regards
to attempting to solve these matters, but what we are attempting to do,
is to have placed before the public, an open forum such as this, questions
on Nuclear Power or any other questions which may be of interest to the
citizenry of the City of San Antonio. We feel that it's the proper way
to handle this matter, any matter for that fact. It is our intention
to always have hearings where ever possible on what ever subject it
might be, that we consider of general interest to the public of this
City, because after all they are the ones that are affected. So, with
that preamble having been given, I would like first of all to say that
I think that everyone here is acgquainted here with our Councilmen, but
in case you are not, I would like to introduce them if I may. I will
start on my right, first we have Mr. Alfred Beckmann, then we have
Clift Marton, Mr. Glenn Lacy, Dr. San Martin, Leao Mendoza, Mr. Al
Padilla. The other councilmen with the exception of Mrs. Cockrell

will probably be here later. Now, yesterday with the assistance of

Dr. Bob West, Chairman of the TESORO Petroleum Conrpany, I had the

good fortune of being able to talk with Dr. Edward Teller, who is
presently teaching some summer course at the University of Colorado

at Bolder and we taped that conversation as best we could and Dr.
Teller made some rather salient observations with regards to nuclear
power. - I think in the interest o¢f this hearing this morning, it would
be well if we sort of set the tone, if you will, with that conversa-
tica that took place and you will probably be surprised to note that
Dr. Teller did not say that Houston's nuclear power was dastardly in
«...{inaudible) in all the various things you might suspect.. He was
-an advocate of nuclear power but at the same time he also had some
rather, as I said important and salient observations to make about

the usage of it. So, in the sense of fairness, if you want to call

it that, I would like to first play that tape, it will give both sides
of the pros and cons an opportunity to perhaps readjust their various
speeches that they were going to make this morning on their - being

for or against. So, if I may have that tape please, I would appreciate
ik, ! .

i
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MAYOR BECRER: He was rather forceful in his remarks concerning
that. Now, one of the things he was most curious about, was what

type of plant we were discussing and I think that you prokably heard
that he said that the thorium type of plant was in his estimation,

the plant of the future, whereby the property itself could be adapted
to the use of thorium. If it started off being a nuclear plant, that
plant could then be switched over through some engineering modifica-
tions to also encompass the use of thorium and you heard what he had
to say about thorium as far as it - the prevelance of it and the guan-
tities of it that are available. :

- The most significant thing he said was that where as one
percent of approximately of all the uranium ore that is mined is
useable for nuclear reactors, one-hundred percent of all thorium
that is mined is useable in thorium type reactors. Then he went
on to say something to the effect that in his opinion, the heavy
water plants which are being proposed by, and I think I understood
him to.say, the Gulf General Dynamic Corporation were the ones that
he would favor most highly because it did have this convertibility
factor and was highly adaptable to the uses of thorium. The light !
water plant such as proposed by Westinghouse and General Electric, :
were not as adaptable in his opinion.

T am going to have all of these various tapes here, tran-
scrlbed, mimeographed and made available to everyone. We talked
for zpproximately an hour on this subject and I don't know how well
you were able to receive the transmission of his speach out there
in the audience, but we are not going to play the whole thing. I
am just giving you certain of the highlights of it as I recall.
This plant that he had reference to that was able to use thorium is
called Cando and it is developed with the Canadian Government as well
as Gulf General Dynamic Corpnration. You heard what he had to say

~about the disposal of the waste and he didn't think that was any
~insermountable problem. Now, I asked the Doctor, if he would col-

‘ laborate with the City Council in the future on this matter of
nuclear power and he said he would be happy to. What I gather, the
gentlemen is most realistic and his approach to the energy crisis
is -~ not only to the United States but the World at large and he
is not one to say that we dare not engage in the use of nuclear
because even if there is a possible tendent risk attached to it,
we almost use it as being either power and energy at certain risk
Or no power or energy with no risk and that was almost the conclusion
that I was able to draw from his remarks. Now, he had a remark to
make about the fast breeder reactor. I don't know if you were able
to hear that exactly, but he said that if anything in his opinion the
fast breeder reactor is potentially more dangerous than the reactors
that are being used today. Needless to say, yocu can't include every
guestion and take into account every facet of a topic as difficult
and scientific as this topic is in an hour's telephone conversation.
S0 over simplification would certainly be the understatement of this
century which would be if we were to describe this conversation with
Dr. Teller. I am certain, if the man were given an opportunity, he
could go into depth and at greath length on any part of nuclear
energy and because he is almost the, I would imagine, the prime
foremost living authority on nuclear energy today, so we are going
to have that transcribed and will make it available and it might
perhaps be of some assistance’ in determing exactly the course Public
Service Board might care to take or the City of San Antonio or what-
ever. So, I do appreciate you giving us an opportunity to play that
for you and I am sorry we didn't.....(inaudible).

Now, I would like to ask the City Public Service Group,
if they are ready to make their presentation at the chairman block?
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MR, JOHN LOCKE: = Mr. Mayor, members of the Council, ladies and -
gentlemen. This hearing, we assume and presume is for the purpose .
of acquanting the public in general with the decision that the Public
Sservice Board has to make regarding entering the South Texas Project
which it means the participaticon in the building and operation of a
nuclear plant., This is a project with which our engineers have been
working along with the engineers of Houston Light and Power and which
serves Houston and Central Power and Light which serves the Corpus
Christi area which s tarted as an investigatory project and has built
into a farm project to build a nuclear power plant. The Public
Service was in this deal on the basis that if they chose to partici-
pate, they would pay thirty percent of the cost of the plant and
receive thirty percent of the power from it. The Houston Power and
‘Light is the manager of the plant, they have done all of the prelim-
inary work; however, assisted by our engineers and have purchased
the land for it. The plant will be located in Matagorda County near
Bay City and it is approaching a point where the contracts will be
left with the construction of the plant. Under our deal with the
project, we were permitted until July 1, 1973 to decide whether -or
not we wish to participate. If we choose not to participate, they
would refund to us the money that we had spent up untill now. If

we did participate, we would get our thirty percent participation.
The plant will be built whether we participate or not. The only
gquestion that we have to decide at this time is whether we wish to
pay our thirty percent of the cost and get thirty percent of the
power. Now in approaching this problem and so that everycne may be.
as fully informed as possible, we propose to first cover, in a brief
way, the present energy situation that we have in San Antonio and
the area and the available power at this time and other types of
power that may be available and as our first speaker on that, I am
going to introduce Mr. Arthur Von Rosenberg who is one of our prin-
c19al englnee s and who will speak on that point. Mr. Von Rosenberg.

MR. ARTHUR VON ROSENBERG: I think in previous meetings we have
covered the present energy situation and all of you are familiar with
the natural gas shortage we are faced with here and the fact that our
existing units that we have built - service units - were designed for
natural gas priority with only emergency for oil. Presently, we are
under a temporary power priority for gas and the Public Service Board
issued by the Rail Road commission on the twenty—~first of June, which
puts the generation of electricity in the high human needs categories.
This orxrder contained the statement that this only were true so long

and were to remain in the category so long as we were soliciting efforts
to our customers. NoWw, if we look into the future to see what our
energy source is goilng to be for a short term, let’s say the next decade,
next ten years. You really have two alternatives or possibly three: You
have coal which there is an abundant supply of coal in the United States.
A conservative estimate would say that you would have a three hundred
vear supply. In addition to that you can look at foreign oil, you can
get it in here but it is bad from a situation of relying on forelgn oil
imports and national security situation, balance of payment situation
from both view points are bad. We have here at Public Service, we
regquire considerable generation in this next decade - the next ten

years — to heat our plant.  We have a historical low growth of eleven
percent. Our peek forcast for 1973 is $16.50 and 1980 when we talked
about the joint project is $34.25, more than doubled. We have done
extensive analysis of the variocus fuel alternatives on economic basis
for supplying these needs. We studied some 37 combinations of differ-
ent fuel costs and capital costs, operating and maintenance costs and
using studies, we maintained these costs from literature, various

other comoanies, our own files and records. These studies take into
account they're done by computer model that actually assimilates the
usage of these plants and how they would be lcaded and what the load
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+ould be on them, how much fuel thev would burn, what would be the
sperating maintenance cost and what would be the capital cost for the
life of the plant. The basic result of these studies show that ccal

35 100 million dollars at 1971 dollars superior to oil and gas for

“his next ten year period for the life of the plant which is to be:
Huilt in 1981, A joint nuclear effort is 55 million 1971 dollars for
1981 superior to the coal plant. The problem that you have with nuclear
is that it takes a long lead time to get into a nuclear project, some
ten years. A coal plant takes some four to six years. We have recom—
mended and it has been approved by our Board of Directors that the unit
‘that goes in 1976 be converted to coal. We are now and will build a
coal plant in 1977. We are actively soliciting bids for'cecal now and
our specifications are out some 80.....(inaudible). To meet the power
reguiremwents, it looks like we would go for coal - we would recommend
coal in 1979 and '80 and we would also recommend to our Board very
strongly that thev get into the joint nuclear project and that we go
nuclear as soon as possible. And our first chance on this is 1980

for the joint plant and 1982 at Bay City. We don't want to free:ze

our long range plan at this time because we are looking at all of the
various alternatives to this fuel situation. I would like to introduce
10w Mr. Gene Krause, who is head of our energy planning group to talk
.0 you about our other long range fuel possibilities.

iR, GENE KRAUSE: =  Thank you Arthur. The Council asked at the last
wriefing that we address here today the issue of solid waste or garbage
-itd that we talk a little about the other energy planning that we are
Joing at C.P.S.B.. In order to do that, and to talk intelligibly
:bout it, I have assembeled a little chart to speak from and it should
:nd we should draw the curtains and have the screen available to show
~he chart. The engineering division has over the last few years assem-
-2led a group of people on this energy systems planning consisting of
welve professionals. 1In addition to these, we called upon other
. xofessionals within the company and we called upon consultants to do
very broad planning in the energy field. Arthur Von Rosenberg has
iscussed a few of the studies that appear up there. You will notice
.tong the left we address the fuels that we are using today: natural
~z8, coal, oil and to the right in the barn, we show what percentage
. the total C.P.S.B. demand that these sources might meet. We will
‘m»tice that natural gas in 1970 for example, was able to serve one
ondred percent of C.P.S.B.'s demand, if you will take the width of
v.nat bloek in 1970 as being one hundred percent. When we look at
:he other sources, coal and coal gasification which is just another
wrm of using coal, we are fairly certain that if we so desired, we
ould use coal to serve one hundred percent of C.P.S.B.'s needs for
the future for a long ways. Oil is a little more difficult, we are
it sure of the percentages there. I am sure it is a fairly narrow
“ine. I would not like to say that we are definite on that. The oil
- situation is quite variable, but it indicates that supply is tight.
“ueclear energy is on the market place. We can buy it today. We could
serve, if we so desired, one hundred percent of C.P.S5.B.'s needs. Well,
zhis group has looked at many other things and I was glad that Dr. Teller
sas questioned about some of these for I think they hcold pretty good
sotential. It may be out in the future pretty far, but I believe they
“do hold pretty good potential. I'll show vou a little more detail on
s0lid waste and conservation in just a few moments since that was an .
‘ssue that was to be brought up here today, but I would also like to
nention solar energy. Our people are in contact - in direct contact -
rith the Mundales at the University of Arizona. We have been in con-
ract with Dr. Glum at S.M.U. who has some new methods. We have also
:2en in contact with the Arthur B. Little Company, Peter Glazier, who
125 a project up in the northeast to use solar energy for heating and
~ir-conditioning. In addition to that, we have traced down quite a
2w other sources and have done quite a bit of research in the area of
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thermo-porta tank caonverters which are the kind that are used in the
space ships. Our idea here is and although we haven't gone so very
far, this is also a difficult field. OQur idea is to go to the source
of the research, keep up with it, know what is going on and try to know
as early as possible when that system can be applied in San Antonio and
applied economically and reliabilly and safely. In the area of thermal
effluents we have done guite a bit of work as you know our elective
plant and energy with the efficiency of about one-third that means that
two~thirds of the energy, if moved is lost. You think that perhaps
it's a good time to begin.....(inaudible). I did not show in all of
the areas that we are studying. We are studying the broad energy spec-
trum, but what I want to bring out here is that we are in addition,
looking at hydro-electric, geothermal and I noticed that hydrogen was
mentioned this morning. We are actively interested in that, hydrogen
being a good energy carrier, not being a real prime fuel source, but
with some possibilities or as an energy carrier and to be mixed with
our natural gas as perhaps over the long term like ten, fifteen,

twenty years we could slowly work into that technology. We have done

a good bit of work in fuel cells here again, it is not a prime energy
source, it is a source of energy conversion which has potential for
converting with a little greater efficiency. That means then that _
when we convert with a little greater efficiency, we effectively have
more fuel available to us. We have looked at Magneto Hydro Dynamics -
which is MHD work in metal vapor cycles, these are.....{inaudible)
cycles, potassium vapor cycles is going on at the Oak Ridge National
Laboratories. This has the potential for increasing the efficiency

of present large plants by perhaps five to ten percent again with the
potential of making more fuel available because the economy is cheap.
We have looked at tidal winds,.....{(inaudible) sulfur batteries and
several other areas. What I am trying to show on this chart is that

our planning for the future has got to be flexible. We cannot settle
in on natural gas, coal, 0il or nuclear and assume that one or two
sources is going to serve San Antonio from here on out. Our long-
range plan must be flexible, it must have the flexibility so that

these developing technologies can be applied and can be applied with-
out penalities due to poor planning, when they become available and
economical.

Now, let me go into a little further detail on the solid
waste. We had a meeting a week a go Monday with the Public Works
people and Mr. Morton attended that meeting where we discussed method-—
ology preceeding with solid waste and to be fairly brief here this
morning. Let me show you several ways that we have looked at in handl-
ing solid waste. This is a method called insineration. The City of
Nashville, Tennessee is implementing this method and essentially what
happens here, you bring in garbage, you put it into an insinerator,
you make steam with it and then you do something useful with the steam.
Now in this boiler, there is really nothing but garbage being burned.
There is perhaps a little auxillary fuel, but electric energy is not
made directly here, we make only steam or hot water. This steam or
hot watler is in turn used to produce perhaps heating requirements for
down town areas, winter heat and it is used for producing cold water
which is used for comfort conditioning in the summer. A system like
this one uses about twelve hundred to fifty tons of garbage a day
which is very close what San Antonio produces. It puts out, for example
enough cold water to cool something like thirteen thousand residences
which is not insignificant.

Let's look at another method. This is the front end of a
method used by Union Electric in St. Louis. What happens here 1is
that the refuse comes in and is ground up by the hammermill, it goes
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hrough a magnetic separator where the metals are separated out and I
nderstand there is an air classifier system being installed to take
:ut other noncombustibles and then we go to the next slide. Here we
2e the garbage going into a receiving bin then going into a blower
sstem and the surge bin and on into a conventional boilexr. This 1is
" coal fired unit, this is not a new unit, it's one that has been in
"nlon Electric since ..... (inaudible) sometime modified to receive
the garbage. That system has been in operation for about one year.
"t had some early troubles, but I think the operation has stabilized
now. The investigation of the inside of the boiler thus far indicates
that there are practically no short term effects. There.are sonme
problems removing bottom ash. There were many early problems which
20lids had collected in the bottom and stuffed in the bottom. The
long term effects are not yet analyzed and it is suspected that there
will probably be a little extra corrosion on the boiler tubes and
werhaps the life of the boiler will be reduced somewhat. However,
it must run for several years before you can make those predictions.

This is another system. This system was developed out in
“alifornia by Carbustion Power Company. The research was financed by
Department of Housing and Urban Development. We visited that site in
*he spring of '72 to look at what was operating at that time and this
system works in a little different way than the others. You have on
the top right where it says solid waste processing, again a grinder
-rxusher which reduces the particles’' size. There is an air classifer,
asagnetic classifer to take out the nonburnables, metal, glass, rocks
ind so forth and then there is waste storage. After that comes really
he new technique. There is a fluidized fed combuster which is a
warning technique first used in Europe. The burnables are injected
.2zre and burned and burned very completely so that very little unde-
ireable effluent is produced and we result after that burning in
+»t gases and ash and perhaps a very small amount of light metal so
s+ aluminum removal.....{inaudible) is installed and separators are
istalled to remove the ash. The clean air then goes to a hot air
srbine which in turn drives an electric generator to produce elec-
~ricity. When we visited that place, only the fluidized fed combuster
=»d one of the separators as well as the shredder classifier system
«'re working, they were working quite well. Today, we understand the
ntire system is working and working very well. None have been sold
day. Those are the three systems that we are quite familiar with
~nd there are others, the landguard system for example, I think that

- produced by Monsanto. It is a pyrolysis system and this means
‘mstructive distalation and is also a candidate.

The next steps in this, I believe, are to determine or

“mitimize the system to determine which one or which ones of these or
~nat mixture of these and perhaps others should be applied and how do
& optimize the lay out on the property. "How do we optimize the trans-
anrtation of the garbage so that we don't get into a corner in the
future on it and so that we really reduce cost on a community wide
sasis. This is a methodology that we are going to follow and working
+ith the Public Works people and of course these are the kinds of
studies that are not yet done and this is what we originally requested
the revenue sharing funds for last year.

Now then, to give you. another example of the work that we _
are doing to try to improve human eccnomy. Let's look at another slide.
‘e have an idea here called an Energy Sub-Center and.the entire phil-
»sophy here is to increase the efficiency of energy conversion by uti-
i‘ization of waste pete and we will begin at the bottom where it says
as turbine generator and the word electricity. This is a small gas

‘une 27, 1973 -6-
“Em T ' ’

T




turbire driving an electric generator producing electricity. The
gasses from the carbon generator goes through a waste heat boiler

or heat recovery boiler there where hot water or steam is made.

Now, then, the hot water can be distributed directly for winter
heating, it can be distributed near the top of the chart for an
absorbtion chiller to produce summer cooling, cold water for summer
cooling. So, we reduce the air conditioning demand that is normally
put on the electric part of it by using waste heat to serve these
demands. In addition to that, we are working with Southwest Research
on a small sewage treatment plant. This actually is a fairly
complex small chemical plant that would use waste heat in order to
process sSewage and produce portable water on the cutput side.

Those studies are quite successful today on paper. They have not
gone through the pilot stage but our paper studies indicate a good .
potential for success. On the other side you will notice waste heat -
going through a pyroelectric unit and you will notice the garbage
going into that. This is a technique for destructive distalation
through the use of heat and oxygen to reduce garbage to methane gas,
a live oil, a coal char and perhaps a little fertilizer. The fuel
that would come from this pyroelectric unit would of course go back
into the turbine, and start the driving force. The overall term and
efficiency is, if we can get all of this to work properly, might be
up fifty to sixty percent and maybe higher. We are very optimistic
about this system. We have done quite a few paper studies. We have
even gone so far as to.look at areas in San Antonio where this can

be applied and have found areas with extremely good potential. For
example, the Methodist Hospital area, a very rapidly developing high
load area which may have as much maybe as eighty percent of our total
load by 1980. We are very optimistic about this system. I might add
here, we have been working on this for a long time, we haven't spent
so very much money yvet, but as early as January of 1972, Southwest

" Research and C.P.S. took this idea to HUD in Washington and made a
presentation in hopes of getting some money for this project. We
were not successful but some how in about October of '72 this idea
came back to Soutwest Research wvia NASA, Houston wondering whether
some help could be had on this idea. That HUD was interested in it
and NASA was now sponsoring it. And you might be further interested
in an article, next slide. This appeared in Business Week about a week
or so ago and it is very much like the project we took to HUD in 1972,
but it was awarxded HUD. NASA awarded this to United Aircraft Hamilton
Standard Division gave them 700 thousand dollars for the initial
investigation and the pilot size is to be for sixty people. We had
thought together with Southwest Research that the pilot stage was not
really necessary since new technology really was not inveolved that we
could expand to full scale size immediately. Anyway we hope to get
benifit from these studies. That about concludes my portion of the
presentation. We will go back again here to our planning philosophy
that we emphasize in our long range schedule the flexibility so that
the new technique, the developing techniques can be injected without
detrimental affects on our main phase which might be coal or oil or
nuclear or some mixture of these. The next speaker is Jesse Poston,
he will address the joint nuclear project.

JESSE POSTON: Thank you Gene. Mayor Becker, City Councilmen and
citizens. I don't want to belabor the Council or the citizens here
with more details before we can get into the actual main subject of
our meesting this morning. I would like to go over breifly some of
the highpoints that I think need emphasis to sort of set the stage
for what we think the issues that should be talked about this morning
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:7id that is that the City Public Sexrvice has engineers and planning
~taff which have studied the problem of handling the burgeoning growth
- San Antonio's energy demand and has been studying these solutions
nd I think have looked into all the solutions that show promise, has
"itted them into an energy plan that will take us through the '80's and
'30's in the most economic fashion. You were talked to awhile this
worning about the availability of fuel what our studies show, and what
*iie national trends have been in so far as gas and oil and coal and
suclear.  Our people have carefully studied what other major cities in
he U.S.A. have done and are doing in the utilizations of these fuels.
e watched with careful interest what has happened and what is happening
~n the national level in so far as legislation in the use of fuels in
the future in so far as availability supply and we look at economic very
strongly. The growth of San Antonio has experienced in the past years,
2nd we have no reason not to believe that same growth won't be experienced
in the future, has been about eleven percent compounded annual increase
in electric demand. If San Antonio, to stay abreast of this healthy
yrowth, if San Antonio is to keep its children and grandchildren here
for jobs -and for the future, then it must meet these electrical energy
demands. When you look at the load curve and load projection and fit
the most economic charges of electrical generation availability available
to meet this demand, our planning is as follows. We utilize the oil,
¢as burning boilers, we try to convert them to burning oil as quickly
28 we can, we go to coal. We think we are planning to make ccal in '76
and '77 out of the summer site and possibly some more coal units at that
iopcation before 1980. When you look at the increment of demand San
intonio will need in 1980 and '82, it shows that we need abont 350 mega-—,
~atts additional on each of those years. Your engineering department
in studying all of these alternatives and in studying the state of New
York 1s recommending to its management that this increment of necessary
Zemand in 1980, '8l, and '82, be nuclear power. &and the nuclear power
‘s available from the South Texas Project. Since World War IX, Houston,
-orpus, San Antonio and the two companies in Austin......(inaudible} in
~lye City of Austin have planned together and have talked together and

- has always been in the desire of these people to jointly plan and
-nordinate generating units. It would be unreasocnable and a tightly
..iterconnected system such as this for everyone to put all of their
-znerating . capability at one time and the next year maybe have a little
¢ of a valley. So, the South Texas Project is in a situation where
~ae principals of these companies met in 1971 and talked seriously about
ng feasibility of getting together and building a power plant in
~wncert. These talks lead to more serious discussions and have lead us

» where we are today. Namely, that there has been a site purchase in
~tagorda County, about ten thousand acres. It is in the Central Power
.t Light Service area but it is a location that will be convenient to
~uston, San Antonio and Corpus. They have engaged the Brown and Root
wrineering Company that has done considerable engineering on the site

» so far as the so0il analysis, all the environmental and ecclogical
~ctors that go into siting a large industrial complex that this will

There will be about a seven thousand acre lake involved. The site

.11 support four eleven hundred megawatt units. The South Texas

roject that we are talking about this morning, only envisions two of
ose megawatt units. Both of those two eleven hundred megawatt units
‘111 cost around 900 million dollars. Incidentally the largest generating
znit that San Antonio has today is four hundred and thirty megawatts.
‘0, you can see the relative size of the installation. The units are
scheduled to start construction in 1976, January 1, 1976. The hardware
‘or the plant, the nuclear stean supply and all the pertinent gear has
ot been selected. The quotations of the majority of this
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gear has been given and are being evaluated. And now, Mr. Locke,
would vyou like to introduce our next speaker that will talk about
sone of the detalls, some of the technlcal details relating to a
nuclear power plant. :

MR. LOCKE : Thank you Jess, I believe you know that we have in
house very capable and competent people who are working on this
problem and have been working on it for a number of years. We are
proud of them, we think they rank with the best, however, we also
have today some, I guess they are out of town, experts, they are
recognized in the field as very competent people in so far as
nuclear energy is concerned and the first of these is br. Draper,
Dr. E. Lynn Draper, Jr., he is a native Texan, which I think makes
him unusual in this field, He was born in Houston, Texas, went to
school in Houston, Williams College, Rice and Cornell Universities.
He joined the faculty of the Mechanical Engineering Department of
the University of Texas in 1969. I might tell you while I was in
school in 1933, when I graduated in 1933, there was quite a compe=-
tition between the Electrical Engineering School and the Mechanical
Engineering and Mechanical Engineering had a calculator. I used to
go and use it on the weekends to work out some of the electrical
engineering problems and they greatly resented it, but I finally
learned to get along with mechanical engineers, Doctor. He is the

- Associate Director of the Nuclear Reactor Lab and Director of the
Laboratory at the University. He is also the Nuclear Engineering -
Academic Program Coordinator. He has published numerous articles-
on Neutron Physics, Radiation Application and Nuclear Fussion Engi-
neering. He is active in the American Nuclear Society serving on
the membership and program committees. He has been Program Chair-
"man of topical meetings on fusion engineering and the Applications
of California 252. And he will tell us what this is also, Mayor, and
he has been designated as Technical Program Chairman for the 1975
Annual Meeting of the American Nuclear Society in Dallas. Dr. Draper.

DR. BE. LYN¥ DRAPER, JR.: Thank you, good morning Mayor, council-
men, ladies and gentlemen. What I will trxy to do this morning, is

to give a brief run down of the operating characteristics of nuclear
power plants, how they contrast with fossil fuel plants that we are
rore accustomed_ to in this part of the country. I will try to address
some of the questions that I think are uppermost in our minds, mainly
those of safety and reliability of the nuclear plant and then I will
txy to be responsive to whatever guestions you might have at whatever:
time you choose. To put this in the proper context, I think we need
tc remember that for many years, the needs of this part of the country
has been met by an abundance of o0il and gas. We have been very late
getting into this business if you lock at the parts of the country
where nuclear power has been developed, you will see they're in
regions where there is high population density without very abundant
fossil fuel, mainly in the regions of the Great Lakes, the East Coast
and West Coast. Within the last few months we have been acutely
aware of the dwindling supply of oil and gas in our region and now

we have to look to other forms of power. So, I would like to start
by showing a slide that demonstrates some of the means of generating
electricity. I would like to have the first slide please. While

the slide is coming on, I might remind you that the population of the
United States is increasing about a percent and a half a yvear but our
consumption of electricity is growing about eight percent a year.

You heard this morning that in San Antonio that we have an even
faster growth rate, about eleven percent per year. This means that
wa have to either look for alternative supplies of electricity or we
have to find ways of doing without electricity. I think most of us
would like to find these alternative ways. Those that are available
to us with present technology would include this first one. This is
meant to depict a hydro-electric plant. I hope those of you in the
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back that will not be able to see the slides, will move forward.

"I was back there a moment ago and it is pretty hard to see from

the back. This is meant to show you how electricity is generated

in the most simple way. You have a lake. The energy is stored

in the potential energy of the water in the lake. You allow the
water to go over a dam, fall through distance and when the water
falls, it strikes a turbine. The falling water turns the turbinsa
which is in turn mechanically connected to an electrical generator.

" This generator is essentially a magnet within a coil of wire

and when it spins, it generates electricity. Now hydro-electric
plants are very simple to construct, very simple to operate. Aside
from the fact that a large lake must be constructed, they have min-
‘imal environmental effect. Unfortunately, to produce significant
amounts of electrical power, using hydro-electric energy, one needs
a very large lake and a very high dam and it turns out that in
Texas, we don't have those resources reserved. There are a few hydro-
electric plants on the Colorado River, but their electrical output
is very small compared to the thousand meqawatt plant that 1s being
discussed today. - ‘

Our more conventional type of generation for this part
of the country is fossil fuel. This particular slide happens to
say coal fuel, but in essence it is the same for any fossil fuel.
The chemical potential energy stored in the fuel is released in
the combustion process. You see in the lower right hand corner,
there is a furnace. There is a fire in the furnace and in this
case it is burning coal. It could equally well burn gas or oil.
The heat from the gas or oil or coal is used to turn water into
steam in a boiler. The steam is contained at very high pressure
and is passed through the turbine, The high pressure steam then,
is exhausted through a lower pressure and as the pressure decreases,
the turbire drives an electric generator and electricity is produced.
The steam, after it leaves the turbine, passes through the condenser
which is the white box in the lower middle of the screen and in the
condenser, the steam is reconverted to water and passes back into
the boiler. The most salient feature of this flight is that the
water passes through the boiler and terbine and does not reenter
atmosphere, You see there is a closed loop there. All the heat
that enters the atmosphere does go through the condenser so there
is a separate stream of water. We will see in a moment when we
talk about a nuclear plant that the situation is the same. . The
water that passes through the reactor and therefore has some slight
chance of becoming radioactive, never comes in contact with the

~environment. The water that passes into the environment in this
case is from a lake or cooling tower, cooling pond or some other
source of reservoir. The temperature of that water is increased
only a few degrees. The water that is circulated through the _
-turbireis perhaps a thousand degrees fahrenheit in a form of steam,
but the condenser water only changes from amblent temperatures a
few degrees.

'This is meant to depict a nuclear power plant and X
would like to convince you that the only significant difference
between this and the fossil plant is the form of the boiler. On
the left hand side of the screen you see a large cylindrical con-—
tainer with hemispherical ends. This is a pressure vessel for
the nuclear reactor. The red region in the center of this reactor
represents the reactor's core and it is this part of the reactor
that takes the place of the-boiler in a fossil fuel plant. In
this type of reactor, known as a b0111ng water reactor, water enters
the core region. Its temperature is raised as it comes in contact
with hot uranlun oxide fuel rods. As the temperature is raised, it
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is converted to steam and passes out of the top of the vessel over
to a turbine. You can see that the turbine is connected to a gener-—
ator. “he steam from the turbire is recondensed and passed back
into the reactor core. Over on the extreme right side of this slide,
you see a cooling tower. This happens to he a mechanical draft
cooling tower. It takes the place of a cooling pond or reservoir
and it is that mechanism through which the excess heat is dumped
to the atmosphnere. In the nuclear reactor, the source of heat is
not chemical energy any longer, you no longer have combustion pro-—
cesses. In the sense vou have a flame and burning fuel, energy is
released in a fission process. The energy that is released is
stored in the form of nuclear potentlal energy and- lS released in

a f ‘ssion process which is depicted in this slide.” In the core of
-the reactor, uranium is assermbeled in rods, .these rods are approxi-
mately a half an inch in diameter and about twelve feet long and a
typical reactor core contains several thousand such rods. The rods
are composed of uranium oxide. Uranium has the property at least
one isotope of uranium. So, that when it is struck with a neutron,
it will split in two pieces. This is know as fission. This slide
depicts the fissure process. In the center of the slide, you see
‘there is a large nucleus that is meant to be the uranium nucleus.
Entering from the left is the neutron which is a small sub-nuclearx
particle which enteracts with the nucleus causing fissure. The two
lighter nuclei are formed, these are fission products. They leave
‘the process with great connetic energy. As these chart particles
are slowed down within the fuel rod, that is within the one half
inch diameter rod, they give up their energy to the fuel. That is
what makes the fuel rod hot and what converts the water to steam.
In the process of fission also, more neutrons are created in this
particular slide you see on the right, that there are two neutrons.
On the averags there are about two and a half neutrons created in
fission process. One of these must be used to sustain the chain’
reaction. That is, it took a neutron to start the reaction, it
takes another neutron to make the next reaction go. But there is
about a neutron and a half on the average left over. In a moment
when we discuss the breeder reactor, I will tell you what happens
to these neutrons, this one and a half neutron. In the reactors

" of today s design, the one and a half extra neutrons are wasted,
that is they are absorbed in structural materials or cooling waters
or they some how escape from the reactors core. They are not put
to effective use, We will see in the breeder that it is very
1mportant they be carefully utilized.

This is meant to depict a particular type of nuclear
reactar. As vou heard on Dr. Teller's tape this morning, there are
several types commercially available in the United States. I am
sorry this slide is so dim, but I think you will be able to detect
the general features. On the left hand side of the reactor core,
contained in a pressure vessel, water enters the reactor, it is
- heated, turned to steam, steam drives the turbine, it is recondensed
in the condenser and passed back through' the core. Because the’
water actually boils in the reactors core, and is converted to
steam, this is called a boiling water reactor. The physical char-
acteristics of a plant such'as this or that has a pressure vessel
diameter, is roughly twenty feet. The hight of the vessel is
roughly eighty feet, has a steel wall that is perhaps six inches
thick. A verv substantial structure. The fuel itself is contained
in rods as I mentioned before that are about half an inch in diam-
eter and pernan»s twelve feet long. Reactors of this type are sold
by the General Electric Company in the United States and accounts
far about forty percent of the reactors that have sold in the
United States teoday. Now a modification of this type of water -
Oh, these slides are out of order, let me come back to this slide
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A modification of this type of reactor would be the pressurized water
reactor. This depicts pressurized water reactor. The salient dif-
ference between this reactor the boiling water reactor is that the
pressure in the reactors core is maintained at such a level that the
water does not boil. Boilling water reactor that we saw a moment ago,
-the pressure is held at about a thousand pounds per square inch. The
water therefore boils., The reactors of the pressurized water reactor, .
.this type of reactor the pressure is about two thousand pounds and it
does not boil directly into the reactors core. The water is heated
to about the same temperature however, about five hundred and fifty

. degrees fahrenheit, it exists in the reactors core. And to the right
of the red loop, vou see a steam generator, The steam generator is
the second loop of water in which the pressure is maintained at a
lower level. As the water from the high pressure loop comes in contact
through steel tubes with the water in the lower pressure loop boiling
occurrs and steam is generated so that the pressurized watexr reactor
inserts a secondary loop where the beiling process takes place. The
water take passes through the reactor is always in a liquid state, .
pressurized water reactor. These reactors are somewhat more compact
instead of being twenty feet in diameter, the pressure vessel is pexr-
haps fifteen feet in diameter instead of being eighty feet tall, it
is perhaps forty feet tall. But thé wall thickness is about ten
inches instead of six inches. It is still a very massive structure.
The water is converted to steam, the steam drives the turbine in the
same way and then the water heat is rejected. In this case showing a
cooling tower, a natural draft cooling tower. Reactors of this sort
are also available commercially in the United States and in this case
they are sold by three firms. The largest is Westinghouse, the other
two areCombustion Engineering and Babcock and Woolcocks. Pressurized
water reactors also account for roughly forty percent, a little over
forty percent of the reactors in operation in the United States.
Another type of reactor that is not depicted on a slide, is the high
temperature gas cocoled reactor that is the reactor that was described
by Dr. Teller as being available from Gulf General Atomic Company.
The same slide we have here for the pressurized water reactor will

do for discussing the high temperature gas cooled reactor. A reactor
of that type, the only difference between that reactor and this pres-
surized water reactor is that the red loop, the primary coclant loop
replaces water with helium gas, so instead of passing watexr through -
the reactors core and then you contact this helium gas with water in
a secondary locp, converts the water to steam and drives the turbon.
The advantages of the high temperature gas cooled reactors are in
thermal efficiency. Because the structural materials in the gas
cooled reactor is graphite instead of steel, it can be run at a some-
what higher temperature and the thermal efficiency of the plant goes
up from about thirty-two percent to about forty percent. This means
that you reject roughly one half less heat to the environment..

_ Let me back up now two slides to discuss for a moment, the
breeder reactor. We talked a minute ago about the fission process and
I said that took place in uranium. As Dr,: Teller mentioned in his tape,

it only takes place in a small fraction of the uranium, mainly the
uranium 235. ©On the left hand side of the slide there is a full
circle depicting a hundred pounds of uranium. On the right hand

side of the slide, there is - it shows that ninety-nine point three
pounds of this hundred pounds of uranium or uranium 238. With present
technology, this uranium is not useful as a fuel in a nuclear reactor.
Also on the right hand side vou see a tiny black wedge, that is seven
tenths of one pound and that represents the uranium 235 content of the
uranium ore, so the useful fuel in the reactors of today's design is
about seven tenths of one percent or seven tenths of one pound in
everY hundred of the uranium that is mined. The breeder reactor is

a device meant to convert the ninety-nine point three pounds of uran-
ium 238 to useful fuel. It does this by capturing neutrons, you :
will remember there one and a half extra neutrons in the fission process.
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These neutrons are captured in the U-238 and in the process, U-238
is converted to plutonium, a useful fuel. It will also be by this
process that thorium will be utilized. Instead of driving the reac~
tor with uranium 235, one would probably drive it with uranium 233.
Replace the uranium 238 with thorium. When thorium captures neutrons
and it in turn is converted into a useful fuel. Both uranium 238 and
thoxrium 232 are useful in breeder reactors but not in reactors of
today's technology. The fast breeder reactor, one relying on convert-
ing uranium 238 to plutonium, is in the development phase at this
point. This 1s meant to depict the flow diagram of a fast breeder
reactor. On the left you see a reactor cocled with sodium instead
of using water or helium gas as the primary coolant, liquid sodium
is used as the coolant. This is used for two reasons, first of all
it is a very good heat removal agent. That is, it can take the heat
out of the reactor rmore effectively than either cooled water or helium
gas and also it doesn't slow the neutrons down. The breeder reactor
" is reliant on using neutrons as energy that are beorn in the fission
process before they are slowed down by collision with structural and
coolant material and sodium does not slow them down. So, the heat
is removed with liquid sodium. It is given up to an intermediate.
. sodium loop and that sodium loop gives up that heat to a steam loop.
The reason for the insertion of the secondary sodium loop is. that
there is no possibility then of the radioactive sodium which passes
through the reactor of ever coming into contact with this steam and
turbon. loop. In this type of reactor, you see there are really four
loops. There is a primary coolant, a secondary sodium loop, a steam
line and finally the loop that is connected to the environment will
run the reactor cooling the condenser.

The ways that people are most concerned I think, about
nuclear power, are thelr environmental effects. And those gener-
ally fall under two classifications: One, is the release of radio-
active materials and the other is in the release of waste heat. In
this part of the country, we usually dump our waste heat in reservoirs
or cooling ponds and in other parts of the country where other alter—
natives are used and this slide is meant to depict one of those.,
These large structures in the back ground are cooling towers. These
are natural draft cooling towers that are used in California to
reject waste heat from the atmosphere. In the State of Texas we
are lucky that we have abundant water resources and we can build
cooling ponds that act as recreational aswell as power plant cooling
reservoirs and so these types of cooling towers are not used in this
part of the country. BAnother alternative is mechanical draft cooling
tower in which water is passed over fans. You have seen cooling
towers of this sort, I think, cooling plants in the Houston area.
Again they are not so commonly used as the cooling ponds.

The next few slides show some of the components of a nuclear
reactor as it is being constructed. This is a fuel inspection process
and the lower right hand corner there are a number of small pellets,
Thesé little pellets are uranium dioxide, they are about a half an
inch in diameter and half an inch tall and it is these pellets that
comprize the fuel of the reactor. The pellets are ground to very
exacting specifications and then loaded into longs or conium tubes
to comprize the fuel rods of the nuclear reactor. The fuel rods
themselves are roughly half an inch in diameter. Sufficient pellets
are stacked up to make a rod about twelve feet long. Here you see
a fuel element as it is fabricated. This is a fuel element containing
several hundred fuel pins or fuel rods. fThe woman is in the final
assembling process and the pertuberances are from the left hand side
of the control elements. The nuclear reactor has started up by grad-
vally withdrawing materials from the core region that absorbed neutrons
as these materials are withdrawn, then the nuclear chain reaction can

June 27, 1973 . -13-
bim '



take place. This is the top section of a fuel element again you see
there are several hundred fuel rods arrayved with the control rods
positioned in the center of the fuel element. This is the grid

plate that holds the fuel rod in place. You can get some idea of

the size of the nuclear reactor from this particular slide. You

see the man on the right? This is a grid place that is roughly
twelve feet in diameter, several inches thick and it is made of
stainless steel supports the fuel as it is placed within the reactor.
This is the pressure vessel for a nuclear reactor. The reactor core
is the symbol, that is the fuel rods are assembeled in this roughly
cylindrical array and placed within this very massive vessel. It is
this vessel then that contains the water and steam at very high pres-—
sure., The point to notice there is the size of the vessel is roughly
forty feet long, rougly fifteen feet in diameter has a wall thickness
approximately ten inches. Assessing the likelyhood of fission pro-—
ducts or other radiocactive materials escaping from the reactor, you
should bare in mind the multiple layers of containment. The fission
products resulting from fission process are radicactive. The first
layer of the container is the fuel itself. The fuel is uranium i
oxide, it is the ceramic fuel, it is essentially impermeable passage
of fission products. A few percent of the fission products aren't
able to escape from the fuel but are contained within the fuel clad-
ding. Cladding is a zirconium alloy that encases the fuel bin. So,
those are the First two layers of containment.

The third layer would be this pressure vessel., It is a

very massive vessel with very thick walls which surrounds the reactor
core. This shows the 1id for the pressure vessel as it is being
loaded on a barce. This is a steam generator where the water is
converted to steam to pass the turbine., Again you get some idea of

the scale of operations and the size of the nuclear power plants.
This shows the bay in which a number of pressure vessels and steam
generators are being assembeled. This shows the internal .....
{inaudible) for the steam generator and I would like to draw your
attention to the care with which this is being done and if you will
notice the guys are dressed in costumes that are more suitable to a
mharmasuitical industry rather than a manufacturing plant. This shows
the steam generator and the pressure vessel being loaded on a barge
for shipment to the nuclear power plant site. These are very massive
vessels and by far the most convenient method of transportation is
by water on a barge. This shows the pressure vessel head being low-
2red on the nuclear reactor. This is some three units of a nuclear
power plant being assembled. In the upper left hand corner you see
zhe containment vessel surrounding the pressure vessel. . In the center
~+ou see a second containment vessel with the pressure vessel 1lid being
lowered into place and on the right, yvou see this vapor suppression sys-
tem that condenses steam into the unlikely sense that there should be

2 steam leak. from the primary containment or the pressure vessel.
- These particular reactors are being constructed at Brown's Fairy in
the State of Alabama. This shows the dry well or the containment
vessel in profile. This is a containment ‘shell that goes around the
pressure vessel so this is in some sense the fourth layer of contain-
ment surrounding the reactor. This particular vessel is several hun-
dred feet in height and at the bottom the diameter is about four hun-—
dred feet. These elements then are assembeled in the nucledX power
plant. This is a photograph of one such power plant in the S tate of
Minnesota. The reactor building is the taller of the two buildings
in the center of the slide. ‘The Mississippi River is over on the left
hand side and it is used for makeup cooling the water. The primary
coollng water or the cooling water used to coocl a reactor of this
type is by mechanical draft cooling towers that you see in the upper
portion of the slide. That ends the slides and if I can have the
lights, I would like to address some specific questions that maybe of
interest. :
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One of the things I think, in the consideration of a power
plant that has arisen in this part of the country is the availability
oftfuel. We are very concerned there is an inadequate supply of uran-—
ium to last for the life time of a nuclear power plant. The amount of
uranium that is in the earth's crust is very large. The only question
is can it be economically recovered. At today's prices, uranium oxide
can be obtained for about six dollars a pound. The amount of uranium
that is available at prices less than about fifteen dollars a pound
will last us to the end of the century. Now it sounds like a lot of
money going froz eight dollars a pound to fifteen dollars a pound,
that is roughly doubling the fuel costs. The question is, what impact
does the fuel costs have on the overall operatlng costs of the plant.
In a nuclear plant, most of the cost is in the capltal cost of the
plant. The plants are very expensive to build, but the fuel costs
are quite low. Fossil plants are just the other way around, it is
fairly cheap to build a fossil plant, but the fuel is quite expensive.
You burn large anounts of fuel in a fossil plant, but very small
amounts of fuel in a nuclear plant. For example, in a thousand meg-
awatt nuclear plant, one burns about six point six pounds of fuel per
day. That is not very much fuel. Now, if you double the fuel costs,
that if you double the ore costs, to a nuclear power plant, it adds
something like three percent to the cost of generating electricity.
So, we can afford to raise the price of the uranium ore that we buy

for a nuclear power plant a large amount with out significantly affect—
" ing the cost 0f the nuclear power. This is an important point partic-—
ularly in light of the uncertain cost of the fossil fuel for today.
Another way to look at this is to compare what a price status for
vranium is equ_valent to for let's say, oil. It turns out if you
raise the price of uranium a dollar a pound, from eight dollars to
nine dollars a pound, it is equivalent to raising the price of oil

" six cents a barrel. Now, you know. that recently the price of o0il went
up forty cents a barrel. That means, that if nuclear power was econ-
omically competitive before the price rise, you could afford to raise
the price of nuclear fuel about six dollars a pound. The cost of
nuclear power is very insensitive to the fuel costs. There is an
adequate supply of uranium to last into the forseable future.

The other gquestion that has been raised is the reliability
of nuclear plants. There are some thirty nuclear plants in operation
in the United States producing electric power. Add to these the num-
_ ber of reactors used to propel naval vessels, you have about a hun-
dred more reactors. All of these have operated satisfactorily. There
has never been a case when one of these plants have had an accident
that injured a rcerber of the general public. 1In addition to the thirty
plants that are now in operation there are some sixty other plants that
have been announced. These are plants that have been committed but not
vet under construction. It is expected that from fourteen to twenty
plants that are now under construction will be issued operating licenses
this year. ©So, there is a number of nuclear power plants. The gquestion
arises as to wnat fraction of the time are they available? Utilities
like to have power plants that are available to them roughly eighty per-
cent of the tima. It is recognized that there will be scheduled main-
tenance outages and things of this sort. So it will be constructive to
look at the operating history of the power plants that we have in oper-~
ation. Yesterday, I went to the Atomic Energy Commission in Washington
and got the most recent data from them on the operating history of the
nuclear power plant for 1972. 1In the year 1972, there were twenty-nine
power plants that were classified as operational. These included power
plants as old as 1957 and as new as 1972. If you average the plant
availability cf all these power plants, you find that they were avail-
able sixty-six percent of the time. That doesn't sound particularly
good, but 1f vou exclude those power plants that are less than two hun-—
dred megawatts, that is the power plants that are old, that were first
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of a kind, and if vou exclude the power plants that were started last
year, that is those that are still being brought up to full power, the
number increases from in the mid-sixties to seventy-eight percent.

For those power plants that could be called reasonable power reactors,
thig is that have been on line for more than about a year and less than
about ten years, the availability is as good as for a fossil fuel plant.

As you are all aware, there has been much discussion in the
press recently and in the technical ijournals about the emergency core
coolant systems. The emergency core coolant systems are systems that
are designed to protect the public and the reactor plant from the loss
of coolant to the nuclear reactor. As I mentioned before, the nuclear
fuel is very hot, water 1s passed around the fuel rocds and is heated
to roughly six nundred degrees fahrenheit. How one can postulate that
for some reason the flow of coolant to the reactor could be interrupted.
You might say then, turn the reactor off and the problem goes away. It
is not.that simpie. The nuclear reactor continues to generate heat
long after it is shut down. The reason for this of course, is the
radiocactive product that has built up in the fuel. They continue to
generate heat even after the reactor is turned off. So, provision
must be made to get this heat out. The accident that is postulated
to provide for a loss of coolant is the guillotine rupture of the
nain coolant pipe So most responsible people don’'t think this is
a credible accident but it is a postulated accident. You have a pipe
with a wall thickness of roughly four inches. The,hypotheSLes is that
somehow this pipe becomes ruptured and not only becomes ruptured but
the two sides separate so all the cooling water is directed away from
the reactor's core rather than into the pressure vessel.. The emer-
gency core coolant system is to provide cooling for the core in this
eventuality. The discussions that have occurred about the emergency
core coolant system center around the fact that there has never been
an experimental verification of their function. People who have nuclear
power plants with emergency core coolant systems are not about to cut
off the primary coolant flow with a rupture of this type to test the
emergency core coolant system. So, two things have been tried: First,
numerical models have been devised to simulate what would happen in
a reactor. These calculations indicate that the emergency core coolant
system could acdequately cool the nuclear reactor. A second thing was
tried, it was to devise a scale model of the nuclear plant and do an
experiment on an electrically heated, not nuclearly heated, scale
model. The scale model was nine inches in diameter, the nuclear power
plants are something like forty feet in diameter. So, you see there.
is a significant scaling. In the experimental test on the scale model,
the emergency core coolant system failed. The critics have argued that
because the scale model failed that so will the actual device. Because
of this there have been extensive hearings before the Atomic Energy.
Commission this passed year to revise the criteron for an emergency core
coolant system. Last month a revision was made which lowered the per-
missable operating temperature in the event of an excursion of this
sort. Utilities are now being forced to go back and revise their cal-
culations and it is likely that this will result in a few percent oper-
ating of that existing power plant until new fuel loads can be provided
for these reactors. A few percent means about five percent so for the
next year or so, many power plants that are now in operation will oper-
ate about five percent less than they have been. I think that the im-
portant thing here is that the Atomic Energy Commission is very cons-
cious of these problems. This problem and the other one that has
come to light recently that is on fuel densification is where it appeared
that the fuel rcds were compacting. That is after the reactor had op-
perated for some périocd of time, the fuel became smaller in volume and
sluxped in the fuel rods. Immediately when this was discovered, a num—
ber of the power plants were ordered to reduce their power while a
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further investigation was done. There were seven such plants that

were ordered to reduce their power to seventy~five percent. Further
studlies have been performed. These seven now have increased their -
power. One is back to full power, five are in ninety-three percent
power and one is still at seventy-five percent power. So the Atomic
Energy Commission is extremely causious in the operation of these power
plants.

The critics of nuclear power say, "If nuclear power is so
safe,; why can't you buy insurance?" I would like to address that point
for a moment. In 1957, congress inacted what is known as the Price
Anderson Act. The Price Anderson Act is a scheme under which the
utility company is required to purchase as much insurance as is avail-
able on the open market., Beyond that limit, the United States Govern-
ment will indemnify the power plant. At the time the act was passed
in 1957, there were no power reactors operating in the United States.
The insurance companies had no way to reduce what the risk involved
were. They agreed at that time to provide roughly 50 milion dollars
worth of insurance through their companies. The congress then said
they would make up 560 million dollaxs. As time has passed, history
has been obtained, the amount of insurance that utilities can purchase
from these companies has gradually risen to 90 million dollars. It is
note worthy that the insurance companies have returned, after the first
ten years of operat*on,to the power plants, have returned the premiums
in the amount of sixtyv-seven percent to those utilities that have
oparated their power plants becausethey never had a claim. The reason
that there is not commercial insurance available is that it has taken
time for the utility industry to convince the insurance companies they
are safe. But I think, as time passes the burden will pass from the
Unlted States Government to prlvate insurance companies.

The concerns that people have raised in the nuclear fuel
cycle, involved several stages and I would like to take just a couple
of minutes to address these. The nuclear power plant operation must
be considered in a broad perspective of not only running the power
plant but also obtaining fuel and disposing of the waste products. I
think we often consider just the power reactors operation and forget
about the fact that fuel has to be obtained and the waste has to be
disposed of., This is true in any power system. Coal for example, it
is necessary to mine either by strip mining ox deep mining. Coal
must be transported to the power plant, burned and then the ash and
residue rnust be disposed of. The sulfur is discharged into the atmos—
phere and what have you. In the nuclear power industry, much less
fuel is required. That is the fuel is much more concentrated. So
there are fewer people involved in mining. The mining for nuclear
fuel is undoubtedly a risky operation but when compared to coal mlnxng,
it lmmedlately looks much better. HMost methods of calculation show
that coal mining is twelve times more significant as far as the health
of the miners involved are concerned than in nuclear mining. After
thé fuel is mined, it is taken to the processing plants where it is
converted in form from raw ore to uranium dioxide or uranium hexa-
fluoride. The uranium hexafluoride is then enriched, the enriched
fuel is loaded in the reactor .and is burnt for about a year. After
about a year, onz-third of the nuclear fuel is unloaded. It is unloaded
for two reasons: First of all, some of the fuel is consumed and secondly
in the fuel rods these radioactive materials build up which absorb the
neutrons in the chain reaction. So after a year, about one-third of
the fuel is unloaded, it is unloaded and stored on the plant site for
about six months. During this period of time two things happen. The
radiation levels from the fuel decreased because of the radioactive
decay and the heat generated in the fuel also decreases for the same
reason. This fuel is then transported on large railroad cars in very
massive shielded containers. These containers have to undergo such
tests as a thirty foot drop onto an unyielding surface, burning for
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half an hour in a flame emersion for eight hours in water, They must
pass all of these tests before they are licensed to transport this
nuclear fuel. “hne nuclear fuel is then transferred to a reprocessing
site currently the reprocessing site is in the state of New York at
the West Valley near Buffalo. There are other fuel reprocessing plants
under construction. The fuel is then chopped up, the waste matexials
are seperated from the unburn uranium and that small amcunt of pluton-
ium that has built up in the fuel. The uranium and plutonium that are
bhuilt up are tnen saved because they are valuable as fuels. Plutonium
has a value that is roughly three times the price of gold now, ten
times the price of gold two vears ago. Roughly three times the price
cf gold now. So, it is very carefully monitored. The waste products
are stored then for up to ten years at the processing site. At the end
- of a ten year period, it is necessary to transform these wastes into
a solid. The solid wastes are then transmitted, shipped to an AEC
repository. These repositories at present are surface storage vessels.
These are large water filled tanks, in which these casts of waste mater-—
ial is kept. The casts themselves are roughly ten inches in diameter,
ten feet tall and consist of a stainless steel container with a substan-—
tial wall thickness filled with solidified radioactive waste. The cur-
rent plan of the AEC is to store these materials in surface storage
vessels for as long as 1is necessary to find a safe ultimate disposal
site. If necessarv, they could be stored in these surface vessels in
perpetuity. There is no reason why they couldn't be monitored for ever.
If a leak develops, it is a fairly easy task to reincapsulate these.
The desire is not to have to monitor these forever,. so safe geologic
sites are being sought. One such site that has been investigated was
in the State of Kansas. It was an abondoned salt mine in Lyons, Kansas.
Salt has the nice property that it has plastic flow in the event of an
" earthguake so that cracks tend to seal themselves. If there is salt
present, it indicates there is no ground water permiability, or ‘long
ago the salt would have been leached out. So, salt 1s a very attrac-
tive place to put this waste product. It turned out that before any
of the waste products were put in the Lyon site, there had been some
man made drilling holes and there was underground intrussion holes
from those drilling holes. So that particular spot is not suitable.
Other sites now are being investigated I can assure you that no radio-
active wastes are going to put in an ultimate dlsposal site before a
suitable site is found.

. A great deal has been made of the long term disposal of
these high level wastes and I think that, I would like to convince you
that this is an economic gquestion and not a technical one. I think
that it is clear that we can devise long term disposal sites that will
be safe. For example, the Egyptians built five thousand years ago
that have stood up fairly well. We could, if we wanted to build a
pyramid., 1 am not proposing that we do so, I think that there are
better ways to co it. It is not a technical problem, it is an econ-
omical problem. ' : o '

In closing, I would like to read a quotation from a paper
here discussing the safety of the nuclear industry because I think that
is one of the most crucial questions to you, it says, "In recent years
forty-two industries for which the National Safety Council publishes
accident statistics, none have had a frequency of lost time accidents -
lowexr than the AEC plants and 1aborator1es. Thank you.

MAYOR BECKER: Doctor,-before you leave, any of the councilmen have
any questions that you would like to ask Dr., Draper? Doctor, I would
like to ask you what is your observation and opinions of the remarks
that Dr. Teller made with respect to thorium and the desirability of
this Gulf General Dynamics Atomic Corporation type of plant?
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DR. ‘DRAPER: As Dr. Teller mentioned, thorium is about four times as
abundant 1n the earth's crust than uranium. - I think in our long-term
projections of the enexrgy requirements of the world, if we don't have
such a system as fusion or solar, we will really have an infinite
supply of energy. We will be called upon to use all resources we have
available. In that regard, I think thorium may prove very valuable.
Thorium as it is mined from the ground, is not a useful fuel for a
nuclear reactor. It requires a breeder reactor of some sort to convert
. the thorium to uranium 233 just as it reguires a breeder reactor to
‘convert uranium to plutonium. The Gulf General Atomic reactor, the
gas cooled reactor, is one in which a substanial fraction of the neu-
trons could be captured in thorium by converting it to U-233. It is
not possible with the reactors that they are selling today, however,
to make as much fuel as one consumes. Therefore, the thorium can be
used as a useful addition to our thorium supply. But could not with
today's technology supplant the uranium supply. In the long term, I
think, if breecder reactors turn out to be the way of generating elec-
tricity for the next hundred years, if fusion or solar does not come
along, I think we will see competitive types of breeders.- I think one
will be the liguid metal fast cooler using sodium as a coolant and
converting U-238 to plutonium. The other alternative is to use a
thermal breeder of the gas cooled type similar in spirit but not in
details to the Gulf General Atomic reactor. That type of reactor would
~convert thorium to U-233. At this stage, conversion of thorium to U-233
from a utilities company point of view, it is not a viable thing to do.
You are going to make some U-233, you will be. able to sell it so there
is an economic benefit, but it is not a mechanism for supplylng all the
energy requlrements for utilities.

MAYQOR BECKER: I wonder exactly what his remarks were then torlndlcate.
I am asking because I am,gropplng for the..... :

DR, DRAPER: I think Dr. Teller as many of us, feel that a high tem—
perature gas ccoled reactor has a number of advantages. These advan-—
tages include higher thermal efficiency as I mentioned before, it has

a thermal efficiency that is about forty percent as compared to the
light water reactors of thirty-two percent., Good modern fossil fuel
plants are also about forty percent. So, it-has that advantage.
Secondly, because it doesn’'t contain water, but has helium gas, fewer
neutrons are wasted. These neutrons do make U-233 from thorium so in
the light water reactor you make a few percent of plutonium from U-238
and in a gas cooled reactor, you make more U-233 from thorium. There
is an economic bhenefit in terms of fuel production. It is not break
even operation, but it is more economical than light water reactor.

On the other hand, the Gulf General Atomic Company is a relatively new
entrant into the Nuclear Power Industry. They have begun really market-—
ing their power reactors only in the last few years. The first reactor
of a commercial size is going on line in Colorado this year. They sold
six thousand megawatts reactors to go on line in the early 1980's.
They have not yet fully demonstrated to everyone's satisfaction that
they are geared up for a large scale production operation. So, against
the advantages, vou have to welight the experience that's occured to
General Electric and Westinghouse and Cormbustion and Babcock of roughly
fifteen years exserience in the nuclear game. So, if I were in the
utilities companys position, I would have to weigh the advantages, the
technical advantages of the gas cooled reacteor against those advantages
of the experience in the water reactors. I ‘think without knowing the
details of the cuotes that are obtained from the venders, it is impossi-
ble to make that sort of decision.

MAYQOR BECKER: What is your opinion with respect to the advisability
of keeping these units, the nuclear power plants far removed as possible
from populatLOﬁ centers?
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DR. DRAPER: I think that the AEC throughout its history demonstrated
or tried to deronstrate to the public that it is extremely safety con-
scious. Because of this and also because of the unfortunate beginnings
of nuclear power, the public has grave misgivings about nuclear power.
It is a new technology and because the AEC has adopted this extreme
safety position, people say that it must be an inherently risky opera-
‘tion. My own opinion, nuclear reactors are extremnely safe. I think
though it is sirply prudent to place the reactors far from population
sites if that can be done. It doesn't indicate to me that these are
unsafe devices, it is just one more step in the chain of safety features
provided to the operator of the nuclear power plant., That is, put it
far away if you can, if it doesn't cost greatly in terms of transmis-
"sion losses, you are better off to have it far away than near by. BAn
analogy was made not long ago by Eugene Vinner, the Nobel Prize Winner
that nuclear power has become like a company building a bridge. A
company might design a bridge to withstand a hundred mile an hour
winds with three layers of concrete trucks loaded on the bridge. The
public would sav, that company is really expecting a high wind. That
is not the case at all. They are just finding in an ultraconservative
way. I think that is the strategy that the AEC has adopted, they are
forcing people to reduce levels of emission to as low as practicable.
They are placing the plants as far from population centers as is prac-
ticable. All of these things, not because of their lack of safety,
just as a matter of prudence.

MAYOR RBECKER: - Dr. Teller indicated that the present head of the AEC,
I think he said, was a lady and she was knowledgeable, extremely knowl-
edgeable in the field of - I couldn't understand exactly what he had to
say - but it had to do with lakes, waters of the floor and fauna.

DR. DRAPER: She is a marine biologist from the State of Washington,
Mayor Becker and that is her speciality. I think at this time they are
particularly concerned with the effect on the fishes and plant life
and so forth in lakes and in the ocean and seas. That's the reason,

I assume that is why she is the present head of the AEC.

MAYOR BECKER: If I may interrupt you for just a moment to comment

on that. I think it is worth pointing out the destinction between

Texas and a number of other parts of the country with regards to

thermal pollution question. As you are probably aware, therxe are no
-lakes in Texas. The only one that could reasonabely be called a lake

is Cado over on the Louisiana border and it is only a couple of hun- .

- dred years old. All the rest are man made impoundments of some sort.
Now, in assessing the effects of thermal pollution, one should look-

at the type of spicies that are living with in these water bodies.

The fish of Texas for thousands of years were accustomed to living in
the rather shallcw slow moving rivers of this state.: They therefore,
are warm water fish. If you look at the temperature of the rivers in
the state, it is not at all unusual to go to a hundred degrees in the
summer time and many are at ninety degrees. With this in mind, one
should try to examine what the effects of putting a power plant on a

man made impoundment is. In the first place these reservoirs or impound-
ments are much deeper than the fish are accustomed to living in and there-
fore the water at the bottom of these lakes is guite a bit cooler. It
has been demonstrated by a number of biologists working for the Texas .
Electrical Company in Fort Worth, that the rate of fish growth, nanmely
cat fish and bass, in the lakes up near Colorado City and West Texas,
grow much better on lakes that have power plants than those that don't.
The reason for this is that our fish are warm water fish 'and this not

- to say that thermal pollution isn't an issue. If you live in Michigan
where fish are use to cold temperatures, you have to be very careful
what the thermal effluent from a power plant will do. But in the State
of qans, we have quite a different situation. We have lakes that are
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made expressly for the purpose of ccoling power plants. They are stocked
‘with fish that are accustomed to warm water and I don't think that the
charge of thermal pollution is not a relevant one in the State of Texas. .

DR. SAN MARTIN: Mr. Mayor, I have a question for Dr. Draper. Are
you familiar with the type of power plants used in submarines or other
large vessels? _

- DR. DRAPER: Only in a vague way. These are pressurized water reac-
tors similiar in spirit to those sold by Westinghouse for their commer-
cial operation, but I am not at all famlllar with. the details of these
types of reactors. Fo (*

DR. SAN MARTIN: You couldn't give us any 1nformatlon as to the type
of fuel that they use?

DR. DRAPER: They use uranium 235 fuel, the same fuel that is used
in the power reactors that are bought by utility industry. One of the
‘significant differences is the uranium 235 content. In a utilities
power reactor, the U-235 content is about three percent. That is the
uranium is enriched in the isotope U-235 to about three percent from
its seven tenths of a percent natural abundance. In submarines because
they are concerned with long burn up in a compact core, they cannot
afford the large core, the enrichment is substantially higher than
‘three percent. Other than the difference in enrichment, however, '
most of the features are the same, the fuel is uranlum, dloxlde, U-235
is the fissioning material and what have you.

DR. SAN MARTIN: ' How about the dlsposal of the radioactive waste7
Is it pretty much the same?

DR. DRAPER: The sarme waste would be produced on a fission on an
‘equivalent number fission based, the amount would be the same,

DR. SAN MARTIN: Do you have any information as to the effect on the
crew? Any harmful effects on them from radiation on the crew?

DR. DRAPER: I am not a health physisist, but some Qtﬁers-who will
speak today are, so they can answer that better than I. But as far
as I know there has been no harmful effects on the crew of a submarine.

DR. SAN MARTIN: Thank you.

MAYOR BECKER: Any other questions of Dr. Draper?

MR. GLENN LACY: Mr. Mayor, let me ask him just cne.

MAYOR BECKER: Allright. |

MR. LACY: Dr, you spoke a moment ago about a nine inch model imploy-

ing the safety factor in case you couldn't turn the thing off. As I
understand, it keeps heating. Now suppose you had a normal size one
and the emergency factor didn't work, would it get so hot it would melt
and escape?

DR. DRAPER: I didn't address that guestion very carefully. Let me
come back to that. In assessing the probability of something undesire-
able would happzn from a reactor, there are really two things that would
have to be postulated. First, you have to suppose that this primary
coclant is lost. Namely, this massive rupture of the primary coolant's
pipe. Now, the pecople who do fault tree analvsis to try to determine
the reliability have done such analysis and their assessment is that
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the probability of such failure is something like one in a million to
one 1in a hundred million per reactor per year. So, if you had a thou-
sand reactors, and you took the least optimistic estimate, you would
exnect some time -~ the probability would be good within a thousand
vears — such a thing would happen., If you take the more optimistic
estimate, then it would be a hundred thousand years. Okay, if that
occurs, then you have to postulate a second thing, nawmely that the
emergency coclant system won't work. So, you have two things that
happen in series, what are the chances that this coolant system won't
work. Maybe sormething like one in a hundred or cne in ten thousand.
So, if you compound those possiblities, it is extremely improbable,
but not zero probability accident. Engineers are very reluctuant to
say that anything has zero probability. Okay, if, let's say both of
those things happen, what would be the results. It would be very dif-
ficult to tell what the result would be. The core undoubtedly would
melt, would slurp into a pool at the bottom of the vessel. If coolant
were denied from that region for an hour or more, it would melt through
and then there would be some release to the environment of the fission
products. This would be a very undesireable thing to happen. Against,
this undesireability, you have to welgh its improbability and have to
compare it to the alternatives. The alternatives of burning the fossil
fuel coal for example. We know that happens when you burn cecal; you
emit S02 and NOX and particles. So, in that system we are assured of
undesireable effects. In my opinion, it is better to have a very low
probability accident than to have assured undesireable effects.

MR. LACY: Could this accident, even though the odds are so great,
would it take in two or three hundred square miles of area where people
would be injured or killed?

DR. DRAPER: The seriousness of the accident could take on wide
range essentially from no damage to anything but the plant to substan-
tial effect on the population. There was a study done in the mid '50's
known as the WASH 740 report which postulated a massive failure of a
small = power reactor, two hundred megawatts, small by today's standards.
In this analysis, they assumed that the reactor core melted and fifty
percent of the radiocactive inventory in the core was released. No,.
mechanism on this was provided, they just said start with that assump-
tion and tell us what happened. They started with that assumption and
assumed the most undesireable atmospheric conditions, an aversion, the
wind blowing towards the large city and what have you. And they assessed .
the damage to be done by such an accident. And the damage was very
severe. There were thousands of people killed and injured and there
were billions of dollars of property damage done. However, 1f you do-

a similar analysis for something like a chlorine plant and you assume .
the conditions are similar, then the results are similar. We live by
chlorine plants all the time. They are just something that we have
been accustomed to over the years. I don't want to minimize the effects
of an accident if it did occur, it would be very serious. In my opinion
the probability is so small, it is a risk worth accepting. I think a
nuclear power plant has sufficient benefits that the risks that are
intendent should be accepted. The risks are far less w1th a nuclear
plant than with most fossil fuel plants.

MR. ALVIN G. PADILLA, JR.: What was the range of this destruction?
In other words, doces it reach out X numbex of miles? Can you tell us
something about that° ' v

DR. DRAPER: I think 1f you will allow me, I'll let that question be
deferred to the next speaker who is an expert on health physiscs who is
much more familiar with that than I am.

MR. PADILLA: Myionly other comment and I hope it is in the form of:
a question for you. Why is the Atomic Energy Commission so conservative,
if indeed we know this much about the State of New York?

June 27, 1973 : - ~22-
bfm ' ’

Y
T3




. .,n - . K '_" . DEEST . _-;--‘,

DR. DRAPER: I don't know. I just think it shows good judgement.

Tt is a new technology upon which we don't have a long operating
history and therefore, it is prudent to introduce every possible
safequard. The introduction of safeguards does not imply an unsafe
system in my opinion. For example, as you know, as time progressed

we have gotten more and more safeguards, we had mandatory introduction
of seat belts and padded dashes and things of this sort. I think it

is a sign of the times for the people who are concerned, they should
be concerned with highly technical things and the Atomic Energy Commis-—
sion is doing everything within its power to insure the safety of the
general public. In the other areas of power generation, you will see
that there is a similar trend, mainly in coal plants.” You have seen
within the last few years, their quallty standards imposed are nmuch
more strlngent than any other time in our history. Particulates must
be kept in certain ranges, SO2 emmission must be reduced to certain
values. As time goes on we are going to continue to require an improv-
ing guality of our environment. I think that the AEC was in the fore
front of doing this. If you look at the incremant of radiation that
the AEC allows to be added to the environment from a power plant, it
is about a hundred times less than the natural background. . On the other
hand, if you look at the sulphur dioxide emmissions that the Environ-
mental Protection Agency allows to be introduced into the atmosphere
through the operaulon of power plants, compare that to the natural
background it is about fifteen times more than the natural background.
It is just a question of being ultraconservative and very cautious at
an early stage of the development of an industry.

MR. PADILLA: Are you satisfied that this conservatism is not con-
nected with some question as to just what the state of the art is?

DR. DRAPER: I think that the state of the art is that we have a
mature technology that has been very successful in generating power and
as time goes on there will undoubtedly be technical improvements. For
example, just last year the question of fuel densification was discov-
eraed. When it was discovered, the AEC immediately told those reactors
subject to this problem to cut back, let's wait and see and do a little
analysis.  -They have done such analysis and now those power plants are
back up to higher power. I think as time goes on, undoubtedly more
things like this will be discovered. Always, as the technology improves,
there will be Ifurther developments, but I don't think we should view
the continuing further development of an industry as indicating in the
past that it was inherently unsafe anymore than we should consider the
introduction of seat belts in an automobile a criticism of the first
fifty years of automobile production.

MR. PADILLA: You say that this fuel loading was discovered. This
implys that they were not aware that this was not going to happen?

DR. DRAPER: That's correct.

MR. PADILLA: Then we don't know what really hasn't been theorized
as of vet.

DR. DRAPER: I think that is a fair statement.

‘MR, PADILLA: Thank vyou.

MAYOR BECEKER: Doctor, could we operate from the premise that if the

atomic borb had not been dropped in Nagasaki, Hiroshima, that the fear,
the concern for the nuclear plant, the device as we are discussing here
today, would probably be much less? Didn't that really set the thing off?.
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DR. DRAPER: I am sure that is true. I think that the effects of

a large scale exposure of massive amounts of radiation from the weapon
was undoubtedly a factor in the public's acceptance of nucleaxr power.

'On the other hand I don't think we should minimize the possible coun-

- sequences of a severe reactor accident of the sort. We just have to be
careful to build plants carefully, operate them carefully and hope that

-we can convince people that they are safe to operate and in fact safer

than the alternatives.

MR. PADILLA: Doctor, Dr. Teller remarked that near accidents that

- have occurred in nuclear plants have primarily been the result of
people experimenting. Can you corment? We get the impression that

the ARC is extremely harsh that engages in such practices or the method-
ology is such that has to be followed. Why do we have such a comment
from Dr, Teller like this?  Would vou care to.....?

DR. DRAPER: The reactors that have experienced difficulties have
been reactors specifically designed for experimental purposes. That

is not reactors designed to produce electricity. In the United States
for instance, there has been one reactor accident in which people were
killed. This was a very small scale experimental reactor at the National
Reactor Testing Station in Idaho. The accident occurred when the reac-
vor was shut down and a man removed a control rod with uncontrolled
wvithdrawal of this control rod and caused the reactor to go on a tran-
sient. Reactors that are designed for electric power generation are
designed in such a way that the withdrawal of a controcl rod of this
type would not cause an excurtion. That is there are many control

rods to keep the power level of the control rods under control so

the reactors that have experienced difficulties without exception been
designated as experimental reactors built for obtaining information,
not built fer producing electric power. :

MR, PADILLA: In other words, I didn't guite understand what Dr.
“eller said, but I am glad to hear it.

MAYOR BECKER: Doctor, I don't know, are you able to see us with that
iight shinning in your eyes? I don't want any of you to think that this
is an ingquisition or the third degree or anything like that. Because
1t's not in that nature at all. The light is for the benefit of the
celevision camera crewmen and hopefully it will be turned off when they
are not taking pictures. I apologize for this inconvenience to you in
any way. Are there any further questions of Dr. Draper? Thank you very
- much Doctor, we appreciate that

iR, JOHN LOCKE: ~° Thank you Dr., Draper for your remarks. Mr, Mayor,

«2 call this the Theatre of the Performing Arts so the lights are all
‘right really. We'll stand up to it. The next gentlemen . we have on

the program is Dr. Andrew P. Hull. Mr. Padilla, he will answer some

~f your questions in the course of his remarks. He is a health physicist.
Most of his career has been spent within the field of health physics. _
And in one way or another he has been associated during this career with
reactor operations. He has a number of books published. The most recent
vapers include some comparisons of environmental risks to nuclear and fos-
sil fuel plants. He presented this at the Fifteenth Annual Meeting of
the H=2alth Physics Society in Chicago in 1970. It was subseguently pub-
lished in nuclear safety. Another of his papers is entitled, Reactors
Effluents as Low as Practicle or as Low Reasonable, which he presented

at the Seventeenth Annual Meeting of the Health Physics Society in Los
Vegas in 1972 and this also, was published in Nuclear News. Mr. Hull

is an active member of the Health Physics Society, past president of

his MNew York Chapter and is certified in Health Physics by the American
Board of Health Physics. He is also member of the American Public
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Health Association. Currently he is a chairman of a referee cormittee
of Air Sampling of the American Public Health Association Coordinating
Committee on Laboratory Methods Sub-Committee on Radiological Methods
for Biological and Environmental Samples. That is a long name. Since
1961 he has been supervisor of Environmental Monitoring in the Health
Physics and Safety Division of Brookhaven National Laboratorles in Upton
New York. Dr. Hull:

DR, ANDREW P. HULL: Thank you Mayor, councilmen, ladies and gentle—
men. It is a pleasure to be here in San Antonioc and good to have the

opportunity to visit before and I must say I was very favorably impres-
sed when I looked out the hotel window this morning eXcept in my quick
judgement, it may not be fair from this brief .sampling that, yvou may

have an air pollution problem. Like to start out by saying that I,
perhaps it would be appropriate to repeate a joke that a speaker at a
meeting by way of introduction. This was early in the morning and

people were worried sbout the time he was supposed to operate and he

was worried himself I guess, so he pointed out that he had been to a
beer party the night before and he hadn't been to the men's room yet

this morning so he was sure he was going to be brief. I am not sure

that I am going to be afflicted by that problem but I suspect that your
stomachs might begin to rumble in the course of this - as we go on here
as I .look at my watch and I hope Mr. Mayor, if that happens and it
becomes unindurable that you will feel free to interrupt me at any -
appropriate point for a recess. I am sure that I don't have to point
out for your benefit, but perhaps for some people in the audience, that
I work in a laboratory that is fully funded by the Atomic Energy Com-
mission. I am not here as a spokesman today and in fact they probably
would disown some of the things that I may say. Secondly, I am here

on my own vacation time and I am effectively acting as a consultant to
the Council this rorning. as I understand it to the power plant. Thirdly,
is that I did not get into this sort of thing because of my present
duties at the laboratory in the direct sense, but rather on Long Island,
there was a proposal by the Long Island Light Company to build a power
reactor about six miles from the laboratory a few years back and it
loocked as though there would be a very evil opposition to this and a
group of us primarily who worked at the laboratory but somehow decided
scientists form what is known as Suffix Scientists for Cleaner Power and
Safer Environment and I became an active member in that. As we were con-
vinced, almost from the start, that we far preferred a nuclear plant as
to a fossil plant for the choice in our vicinity. I think we started,
all of us, with the confidence of being around nuclear reactors for some
varing periods of time and the feeling that whatever technical problems
“that there were, they were manageable. And the overall risks would be
far less than the over all risks as we understood it than the operation
of-a fossil power plant. I might say further, just for the perception

of the members of the audience, that, in general, outsids of this partic-
ular context of being in favor of the nuclear power plant- being given
the choice of what I see - the available choices - the practical choices,-
that, in general, ry record is one of desent from the established point
of wview.

I belong to a number of, what you may call, lib=ral causes, say
the Federation of American Scientists who oppose the ABM Civil nghts
organization and that type of thing. I was down in Washington picketing
against the War in Viet Nam several times so I just wanted to make it
clear to the audience that I am not generally an apologist for the estab-
lishment.

Alxrignht, now to get into what I am going to say. I came down
here on fairly short notice, so I wasn't able to prepare a paper or some-
thing to hand out %o the audience or to you and the audience that was
geared particularly to this presentation so I did bring down some copies
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«f a paper that nhas alreadyv been referred to - Somre Compariscons on the
“nvironmental Risks in Nuclear and Fossil Fuel Plants. It is somewhat
technical. I brought along some slides and illustrations from it that
T.would like to talk to and I hope to since it was primarily put together
“or a technical audience. I hope I can translate what I think is the
m»gsential parts of that into comprehensible terms for the non-technically
sducated. I said already that the laboratory is, although not principally
voncerned with the development of nuclear power reactors, but with high
2nergy research has operated one or more research reactors over a period
+f about twenty vears now. And I have been involved with monitoring the
~ffluents from these reactors and other operations at the laboractory and
sasuring the commission, the laboratory management, the commission and
the citizens in the vicinity that the effluents were well within the
radiation protection standards specified by the commission. We operate
under the same ones like the .....{inaudible} do incidently and that
nas been the case and of course as the various arguments about the
alledge risks and dangers of radiation have come up, as I helped physi-
zists who are concerned with the application of radiation protection
standards on the basis of really medical biological research against the
nffects of radiation. I follow these with a keen interest and we becane,
as I said, Suffix Scientists Group and intervention on the Shoram reactor,
Y had an even treater opportunity to look into many of the pros and cons
of the argument and I am even more convinced at this point that on the
»asis of this rather extensive involvement outside of my everyday profes-
sional duties, that the, although there is nothing that the previous
speaker has said that it's without risk, the balance is nuclear. If
¢ can have the first slide, I hope these will be visible. That's the
perception I think as the result of the sensational treatment that many
of the questions to be raised about nuclear power, have received in the
media. I am afraid this is the perception that many people have of
suclear power. That it has all sorts of problems and risks and that
as a result this has generated, I think, a good deal of fear and I
would speak particularly as to mention that was not mentioned, that
¥ am a member of the Health Physics Soc1ety—Publlc Information Committee
znd have been local chairman of the New York Chapter of the Public Infor-
nation Committee. That we have been concerned to try to place radiation:
2nd reactors as they emit radiation for no other reason and their risks
znd what we hope is a reasonable perspective. And this paper that you
nave before you is an attempt at that. It seems to me that many of '
the arguments about the risks of radiation have sort of proceeded in a
vacuum on the basis that sort of an initial gut reaction. I think that
everyone wants to be safe and you can't be safe of course and so there
is a tendency, if vou talk about the risk of radiation alone, I think,
to sort of expect or demand or even ask for more safety. And somehow,
st this point it seems to me that it becomes unreasonable, in the sense,
“hat no where else in our everyday lives that most of these people that
zre making these arguments, expect this same degree of safety. That is.

what prompted me to put together this paper on prlmarlly a comparison
vasis. :

If we can go onto the next sl:i.de'J That seems to be out of order
’1d I can't see it anyway and I suspect that you can't see it. So, I
nassed out copies of the paper and brought_along a lot of extra copies
<ith me. Incidentally, if members of the dudience are interested in
naving a copy of this paper, when it comes time for the lunch break or
whatever, I will beglad to make them available to you. In the first
part of the paper, that the councilmen you have before you, I merely
pointed out the projected increases in ~ some of the projections that
have been made of the demand for nuclear power or the expectations arxe
for overall power in the coming vears. 2And I will just mention these
numbers which are not the ones before you that the U.S. population is
cxpected to grow inil968 from 202 million to 320 million by year 2000.
The overall expectation for electricity in thousand of megawatts is from
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two hundred and ninety, this is capacity, 290 in 1968, to 600 in 1980
and 1350 in the year 2000. And of this, the conventional numbers are
interesting, 287 thousand megawatts in 1968 and 450 in 1980 and 411 in
the year 2000 so vou can see, at least in these projects that appear
here that have been determined, I think they have been published hy

the AEC by the number of sources, expect a substantial growth in power.
The Wuclear side of the picture shows three megawatts, three thousand
megawatts in 1968, 150 in 1980 and 941 are over fifty percent of the
capacity projected by the year 2000. Well, one can argue pro and con
about how much can be provided, but it seems in just making ny comment
but which might be just a bit out of the area of expertise. My persep-
tion having been involved in the overall arguments in ‘the energy pic-—
ture is that we really need to push as many different technologies as
there are practicable or available to have a variety of sources obtained.
It seems to me that unless one is really convinced that and deeply con-
vinced that there is a very large risk or excessive cause for some par—
ticular technology, that the overall world situation, the potential fuel
potential availability situation, the environmental problems associated
with various technology as such, that I would be putting my bets on a
variety of producing power. : :

The second point I want to make here is in the paper, I will
read part of this: "All human interventions related to the extraction
and consumption of energy. Perhaps we can have the lights and I think
the slides must be mixed up in order here and I don't think you can see
that anyway. I think that I can do pretty well without them. Since you
have the paper before you and perhaps I will refer your attention to
various parts of the paper if I may. The Second assumption here and I
think it is an imporxtant one, that, "All human interventions related to
the extraction and consumption of energy have the potential for both
cost or risk--if you want to call it that--and benefit and some concrete,
I suggested in Table 2 with regard to the alternatives as I see them
for electric power generation. I won't go through all of them there
because they are rather self evident but hydro-electric, of course,
one has the fun of alteration of steam flow. Hydro-electric is not
located conveniently near its load source. This means a lot of land
consumed in transmission lines and so forth. The gas-fired plants,
one has the problem of pipelines and potential rupture of pipe lines.
Air pollution with some substances and of course the alteration of the
local ecology by thermal waste and that is common to all of us as
pointed ocut by the previous speaker, he isn’'t here, in the steam cycle
pretty much. Oil-fired plants, I am sure you are familiar with, and
have some of the same problems here. They have a larger amount fuel
required and for logistics of getting the fuel to the oil-fired plant
and all of that are nmuch more involved. Coal-fired plant, ones comes
into a particular destruction of. scenery, such as strip mining and
that is growing and presumes the projection of where the coal is going
to come from and that means even more strip mining and I saw a figure
recently where an area roughly the size of Connecticut or equivalent
to it has already been involved in strip mining or very much of that
area and it happens to be the area that I come from so that means
something to me even though I suspect Connecticut would be lost in
Texas from looking here at the map. Then transport and storage of
facilities becomes even more formidable of course and the air pollution
which we will get into becomes even more formidable. The nuclear
nower plant, again we have a destruction of scenery and mining and
processing facilities and so forth. The possibility of minimal
routine air and water pollution which we will comment on a little
more as we go aleng with radioactive ash, possible leakage during
long—-term confinement of high-level radioactive wastes, possible
accidental release of significant quantitites of radicactivity and
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nd of course, the alteration of local ecology by thermal waste.

211, first of all, to go on from that, it seems to me the guestion
ijain to repeat, is not seeking some ideal of positive or rather

~f complete safetv. It just can't be done no macter what you do in

3y perception. Rather, which one of the techniques are providing

sower is going to furnish the greatest advantage in an over—all costs
~r risks? I use the words interchangeably. I don't mean just economic
zost 1f I say cost, the over-all cost benefit basis. I think at least
there are substantial reasons for what is open....open-minded when we
dook at nuclear power and it has much to be said for on this basis.

I would like to talk first of all as previous speakers
have referred to it about one aspect of malfunction and catastrophies
which he dealt with perhaps not in great depth and that is....since
I come from Brookhaven and substantial amount of the homework or back
line work for the so-called Washington 740 report which is the theore-
Lical consequences of a hypothetical reactor accident or incident. I
Zorget the exact term, but notice the word hypothetical and indeed the
ase was hypothetical. The people who developed the consequences part
2f this report were given the initial boundary conditions that fifty
‘ercent of the reactor core had somehow vapor locked and somehow got
wnto the air. Well, if you talk to the experts on aerosol technology
-nd we have some of them around the laboratory, you find out that it
-5 not easy. It is extremelvy hard to get metals into vapor and get
~mall particles into the air. And that assumption itself seems most
“mrealistic., And there has been a lot of noise lately about the
ergency core coolant system. I am not an expert in metalurgy or

*at transfer so I won't soveak on that part of the argument although
- = does seem to me to have some aspects of angels dancing on the head
¥ a pin as do manv of the arguments about radiation hazard. In the

~wnse that the conseguences have been vastly overemphasized and the

- ederation of American Scientists came out sort of in support of the
sople who were expressing reservation about the adequacy of the emer—:
+nCy core cooling system and suggested I think recently, and I belong
- the FAS, that the reactor should be derated. It somehow seems to
2 that this is somehow, that most of the people at least who are
caking this kind of argument implicitly assume that somehow something

- +ike the consequences of the Washington 740 report that those projections
would occur if this major incident were to happen. In my perception,

n my experience, it isn't likely to happen. You can look first of

~11 at the Wind Scale incident in 1957. The Wind Scale reactor was

"1 ailr cooled reactor, it over-~heated and the air continued to go
‘arough....while it was shut down--caught fire and some of the fuel
:tements or many of the fuel elements in the reactor melted and the
wrincipal thing that was discharged up the stack and the air cooler

-as Ttem 131, some twenty thousand curies. And at that time the British
‘rotection....Radiation Protection Council met an emergency and studied
~he situation and decided that the only preventive action that they
2ed take in terms of the release of this twenty thousand curies of
‘tem 131 was to restrict the availability of milk for a while. The
ause being a very sufficient transferage in between pasture in which

. em has been deposited and milk getting to the human consumer and this
~oute turns not to be more efficient than direci inhalation of a certain
~mmeentration of radicactive volume of Item 131 in the air by a factor
¥ some seven hundred or so. So the inner license has some what less
as it by that number of people who are breathing that air. Well,
~ne projections as I read them gr any number of people who are knowledge-
~2le about this including my own feeling about the thing is that again
“+en with a larger scale realistically imaginable reactor accident for

»y this so called designed basis accident that one have primarily Item
-+l and would be the real ecolcocgical problem. &And there might be as

-any as a hundred thousand, let's say, somewhere in one in a billion .
+ an upper limit that the experts have gastromated as one in a million,
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if this were to occur in my. perception,. there might be as the design
basis accidents studies that have to be filed with the commission that
dose is something near to, let's say, somewhere approaching a million
'people in the vicinity of a reactor. Down to say, to pick a number
somewhat arbitrarily, if that was a high population density of people
fairly close to the reactor. Let's say within a factor of ten miles
or something like that and if there were a million people there, some
number of them might, the ones who were closest to the reactor some
small fraction of that number might receive or inhale enough iodine so
that they might havs a thyroid exposure to something like three hundred
rads. Now three hundred rads is sort of marginal to whether you would
see any incidence from Item 131 but you generally expect, to see a larger
number of people. Any clinical adverse manifestations-like cancer in
particular. But so that we take, and I think this is a vast over esti-
mate among people who were snuggled up fairly close to the reactor

that the....what would happen is the possibility from what we understand
now about the studies on the incidence of thyroid cancer at certain
radiation dosages is some three hundred of them or so might be adversely.
affected by them and subsequently at some time later might develop
thyroid cancer. VWhich is not necessarily fatal. So that we have, I'm
trying to put these numbers together, we have one in a million chances
of this incident happening and some three hundred of a million pecople
are liable to develov thyroid cancer and you multiply these two proba-
bilities together you get down to the fact that there are less than one
in a billion of any one person around this reactor being adversely
affected in the reactor incident. 1In short, this is gquite smaller than
ten thousand casualties that you have been advanced from the Wash 740
report and the millions and millions of dollars to property damage. In .
my conception, this is just not likely to happen from what real evidence
we have. Much of which has been develoned since the Wash 740 report '
was put together. :

So from that I want to get over to routine effluent release
and say when the situation with regards to effluents produced by the
routine operation of vower facilities is examined, it appears that in
principle the hazardous agents from both fossil and nuclear-fueled
plants are controllable at almost any level which th= public insists
upon or the administrative agencies mandate. The closer to zero this
level is set, the greater is the economic cost ultimately passed on to
the consumer. In opractice, of course, effluent control seems largely
governed by the state of the available technology and the economic cost’
of its application. And from both standpoints, nuclear plants appear
to have an advantage; that is, the technology for the control of radio-
active emission is more developed and, as probably in the long run would
be less costly than that for the comparable. And notice the word com-
parable because I think we are a long shot from comparable control of
effluent conventional vlants at the moment; although, it is on the
horizon from the thrust of the Environmental Protection Agency, The
Clean Air Act and so forth. For the comparable control of the several
conventional pollutants emitted from fossil-fueled plants, particularly,
this is particularlvy so in advanced states in reactors. What this means
is that by suggested comparison of respective fuel requirements and of
the principal types and amounts of atmospheric pollutants released from
various megawatt vlants using coal, oil, gas or nuclear fuel and this
is shown in Table 3., I scaled up, these are the actual numbers scaled
ur to make them on a comparable basis of a hypothetical 1000 megawatt
plant which is about the size of the nuclear plants that are being
proposed today. I won't go over all these figures today, I'll just
pick out a few highlights that impressed me. You will notice the annual
fuel cébnsumption that you have. This is in (inaudible) shorthand for
a million. They have 2.3 million tons of coal required for this. For
oil, 460 million barrels. For gas it says 6,800 million cubic feet and
for Nuclear over z ton, 2,500 pounds. That, of course, is the uranium
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35 and that is available as the fuel in conventional light water
lants at something like two and a half percent uranium 235. So,

~his means that you need a total of some fifty or so to give or take
~ons of uranium oxide that are consumed each year in this thousand
egawatt reactor. And incidentally, as we go back to the comparable
-nsults from mining that you can look up in the figure that fifty
housand or so tons of ore needs to he extracted to produce this much
vranium. That is a heck of a lot less, of course, than the numbexr of
“ons that you have got out of the ground and transport in order to
“uel a coal-fired wlant. It seems to me a substantial plus for the
nuclear side of the picture. Well the oxides of sulfur here are
again set out for different plants in millions of pounds and they
seem to be the number one problem at least in conventional plants.
At least they're getting the biggest attention, 306 million from
coal and 116 million pounds from oil and thirty thousand pounds from
gas. And on the opoosite side, nitrogen is rather comparable. I won't
o through all the rest of them heré except to call your attention to
little further down the table. It has bheen commented on from time to
time that especially for a coal-fired plant, there is radium in coal,
~=oes up the stack when the coal is burned. So, the conventional plants
~ve not without their releases of radiocactivity and it turns out since
~adium is somewhat nmore toxic, I say by a factor of a thousand or so,
then radio gases that are emitted through nuclear plants. That actually
when you go throuch all of these numbers, you find out that their re-
leases of radicactivity from a coal-fired plant are comparable in their
“otential. Now this is only a hypothesis, this doesn't mean if it
~appening but in their potential if you do some calculations, that
“heir potential, their biological potential is rather comparable in
ose to gaseous releases from pressurized water plants. The boiling
sater plants have somewhat larger gaseous releases on the average where
re for reasons that I will point out in a moment. It is apparent to
e from Table 3 that projected to meet power needs from fossil fuel
-lants would need millions of pounds of obnoxious agents, including
~ome radioactivity, to the environment for years to come during the
perational lifetime of these plants.

The clean-alr advantages of nuclear plants are even expressed
@ore clearly in Table 4, which I detail the principal pecllutants from
~he different tyves of plants and repeat the discharge guantity in
~ounds that appeared in the previous table. There is another column
that shows the standards and then the last column I show the dilutiop
+n billions of cubic meters and a cubic meter is about the same as a
cubiec yard that wculd reguire to dilute down to the standards. Now
- will have to make a few corrections on the Table as I put it together .
nefore the Environmental Protection Administration formidable regulations
for acceptable amounts of radiocactivity, for I mean acceptable amounts
of radioactivity, for I mean acceptable concentrations of conventional
pollutants in air and so for the sulfur dioxide you will notice that
the lower one is .025 parts per million that should be 0.03 which the
EPA finally decided upon. And so that dilution that I have indicated
there of some two million, two million billion meters needs to be raised
a little bit and for the sulfur dioxide plants the same would be true
for their 810 thousand billion cubic meters. And for the gas-fired
plant, the EPA came out with a standard which raises up the number of
nltrogen dioxide instead of two parts per million as I have shown there
for the gas fired plant: I am f1111nq up the most restrictive pollutant
for each plant for coal and oil. It is a sulfur dioxide and for gas-
fired plant it is a nitrogen dioxide instead of two parts per million
EPA standards is 0.05 and so instead 3330 thousand.{inaudible)...cubic
meters you need a hundred and thirty thousand.
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Then we go to the nuclear plant and there is some corrections
there for later information. I am working on a paper which I. have
~analyzed the actual performance of the plants that have been on line
for. the past. five vears some. they have the continuity for,being on line
for. the . last five vears or so, several have come on line since then
from '67 to '72. On the average, those numbers are up and normalize
them as those pladhs have been operating on a thousand megawatts. It
is one basis of inferring how much we expect from a plant that would
be built tomorrow with the technology that has been applied during the
last five years. I should point out at this point that newer technology
is coming along &}l the time and releases I think from the boiling water
reactors that would be built prospectively, if you decided to build
one today and designed it, would be a good deal lower than numbers
that apoear here. But the emissions from the nuclear plants are pres-
surized water reactor, scale up on the basis of ' this five year experience
and the plants thzt are on line to eight thousand seven hundred and
sixty curies. One curie for your information is a number of decenti-
grations in a pou"“ of radium, it is merely an index of a number of
decentigrations that one has to throw in the energy and other factors
in order to determine the biological potential so curies by themselves
don't mean very ruch, But eight hundred and sixty dilution and to get
that down to stancard becomes about ten times the amount shown or about
twenty-five million billion cubic meters. It is a good bit lower than
any other that you can see, than the hundreds or thousands or millions.
‘cubic meters that are required for many conventional plants. And for
the boiling water reactor, this study that I have done, suggests that
the average number for our scale thousand megawatt plant becomes about

two million curies and so we need about six thousand or so billion cubic

meters. Still, a good deal lower than the amount of dilution that we
need from the amount of any of the conventional fossil plants. And I
- think that is the coint that I want to make is not to worry too much
about the arithmestic on this table. To point out that relative to
the mandated protection standards, this larger requirement of dilution
of air from any Zossil fuel plant. Then means on the average, if you
live around the =lant that the air concentrations are going to be closer
to 1f not at or abcve the EPA standards than are the concentrations of
. radioactivity are going to be close to the permissible concentrations
of upper limits of the permissible concentrations of radicactivity and
this is back some fact a hundred or thousand. I am sorry about the
slides but they ars not all that egsential, As was pointed out that
the standards of radiocactivity are set at a much lower level relative
to health effects about one one-thousandth or one one-ten thousandth
below what you would exvect any health effects where as the standards
for sulfur dioxide for the moment. There is some data put together by
Chauncy Starin published in Nuclear News a few months ago and a group
working under him did in California comparing an oil-fire plant and a
nuclear plant and they pointed out that the standard for sulfur dioxide
is set at the lowsr limit where on a chronic exvosure basis vou would
expect some health effects and indeed every reason to think that they
are occurring in —anv of our cities where the concentration of sulphur
dioxide are at an< currently above the EPA standards. As I said, what
is important is nct so much what is coming out of this type of plant
but are their radiation doses at the boundary of the plant and the lar-
ger distances of tne plant. At Broo?haven,:the air cooled gravhite
reactor that we operate for a number of vears, no doubt about it the
equivalent of about eight million curies a year or so on an enerqy
basis, that the radioc gases that come out of a nuclear power reactor,
about eight millicn curies and the largest releases are from boiling
water reactors. I mentioned that if you normalize the plants that
have been runninzs today, this would like to a thousand megawatts, it
would like some two million curies a year. I think that the application
of the improved controlled technology without getting lost in details
but additional charcoal filters, a mechanism for combining the gases,
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nwydrogen and oxvgen that are assoclated in the core of the reactor as
the water passes through the reactor, will mean that the volume of gas
s reduced and therefore, the requirement for relatively early discharge.
“here has been about a thirty minute holdup on the average between the
»ime the gases were formed in the core and the time they were discharged
-yom the stack in the boiling water reactor. And this partly a conse-
suence of the direct cycle using the bolling water reactor. I don't
mave the picture I had in the slides but I think an explanation will
muffice. If bv reducing the volume of this gas, you can hold it up for
“en hours or if vou oressurize it, for a matter of days, most of these
srases have relativelv short half-lives and in about ten or so hours you
reduce the activity in the gases by at least a factor of! ten so I would
2xpect that the boiling water reactors of the future might. A thousand
megavatt one, mlg“h have more on the order of two hundred thousand
curies a year of noble radio gases which only constitute an excess of
external exposure to peovle who live near by the reactor that this
would be in the order. Our exposure from Brookhaven are from eight
=million were on the boundary and the most exposed position earned
somewhere around & hundred million ranks a year and so if we go from
~ight million to scmething in the order of two hundred thousand
ou would expect on the average meteorology we have and similar meteor-—
“logy that we have at a nuclear plant that you have reduced the exposure
o a few milli ranks a year. Well, just to put that in perspective,
“he lowest, I mentioned a few numbers about what you expect and what
+he biolcgical affects and I expect some of the other speakers will .
et into this so I will not go into a lot of detail. But if you give
person the radiation of heat, or somebody for instance, the bomb
victims, a good ceal comes from the bomb victims and other sources
»f inadvertent exrosure, the bomb victims in Japan, the present data
what we have sugc asts that exposure all at once about three hundred
“anklns is, at ithat point, about fifty percent of the exposed people
wauld be fatally exposed in a matter of days to weeks. You get down to
: hundred and you produce classical radiation sickness, from which they
carely recover, vou get down to around ten or so and you can see some
sertibations in the different constituents of the blood and this is
(iter a matter oI weeks to a few months go back to the normal base
,wdes in blood but presumably have no other direct early affect. HNow,
“so from the Japanese victims to put one number that is very useful
~xe and have an occasion to refer to it in a few moments again that
'ﬁe best number we have from a rather limited number of people in
wsolete numbers that were affected on the long term that survived
bk were close encugh to the bomb that they received fairly large
‘=ses in the order of hundred of rankins. The entrances made from
sat date plus some other data that I will not go into detail suggests
.iiat over the long role at the moment now we have some a little nore
an twenty years data since the World War IXI and the use of the atomic
-zapon that we would expect, if a million people were exposed to a
“znkin each from lower level radiation where none of them were affected
-n an earlier basis that in a matter of days or weeks that over a long
serm over the next twenty years there will be long term delayed effects
»f something like twenty to forty; somewhere in that vicinity, cases of
eukemia would dewvelop in that population of a million people over the
next twenty years. That is one rankin each, human exposure, a rankin
sach. We have five or so times that number:of other types of cancer,
wrinecipally lung cancer, breast cancer, thyroid cancer, and a few
>ther assocliated miscellaneous types of cancer at lower incidents.
+hese are the ones that have been identified so we have a total of sone
=30 hundred or so, give or take two hundred cases of this population of
million people, exposed to a rankin each. This would be long-term,
-nu would have to study this population over the next twenty years or
"o 1in order to have this happen. Leukemia would be delayed somewhere
wom five to ten vears and the other cancers would not start showing
'» until the late period, perhaps ten years or later. The Japanese
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population is still being followed and there maybe some refinements

to this data as tire goes on but it doesn't look as though the

numbers or entrances made from them will change substantially. Well,
sp we are talking now to get back to the reactor situation to exposures
of the boundary. <The releases from the pressurized gases or nobel
gases are pressurized water reactors would have been much less in the
order of thousand of curies rather than hundreds of thousands of curies.
The exposure at the boundary of the hundred thousand curies or two
hundred thousand curies might be a few milli rankins, you know that

is a thousandth o a rankin and you can do some guick arithmetic. I
don't want to losz2 wvou in numbexs, but you can do some back of the
envelope arithmetic and conclude that if you have a million people

and expose them to a rankin each and you have in the order of two
hundred cases in & million people and you exposed them to a thousandth
of a rankin each, vou are not even going to have one full case. 2and
the numbers show tnﬂ study done by Carl Hemisfelter in the Department
of Licensing and Pegulations in Washington as the underlying basis

for the revision for the effective limits supplied by the AEC show

that the highest exposure to the few people who live, or that to a
hypothetical person living at the boundarxry of nuclear power reactors
and this study was done in 1969 but the releases are comparable to
those. The releasess might be somewhat comparable to those -you would
expect from future reactors which will be larger in the sense that

the future reactors will have better control technology. The average
exposure including the couple of bad reactors that are gutted up with
stainless steel fuel, the average exposure to the boundary was fourteen
milli rankins are fourteen thousandths of a rankin and that if you :
take out these two stainless steel reactors, it gets down to the numbexr
I think either three or four milli rankins at the boundary. The
average exposure to people living within four miles of the reactor

was in the order of a tenth about two-tenths of a milli rankin, that

is about two tenths of a thousandths of a rankin and the average ex-
posure to people living fifty miles from this reactor was in the order
of one-ten thousanéth or less than one ten thousandth of a millirankin,
of a rankin., I'm sorry, well I am losing vou in numbers perhaps, but
these are vanishinc small numbers with regards to the dosages using

the data from the Japanese bomb wvictims who were exposed to what was
thought to be therapeutic doses of x-rays for in large exposures for
treatment of a recical condition some years back and there was a fairly
large nurber of saonle who received exposure there. When we take this
biological data and start talking about exposure in terms of a milli-
rankin or a tenth or a thousandth of a millirankin in a year. They
indeed seem trivial. It seems preposterous that one would expect in
this collective population exposed at these average levels that you
find any discernable phenomena. A2And indeed. they, the background

level of radiation has already been mentioned is something in the order
of a hundred millirankins and the natural background radiation you are
fortunate maybe in Texas here to be in a relatively low background area
but the average terestial background exposure is around a hundred
millirankins a year. Are the numbers that I recall for down here, are
around forty from actually the ground and another thirty cosmic radia-
tion millirankins a year so the total is around seventy-five to eighty
millirankins a yeax nere in Texas and the Coastal Plains. Average

U. 5. terestial background is sonewhat maybe a little more than a
hundred from thess sources, cosmic and terrestial. I might point out
however, that if wou go into the Rocky Mountains and I don't know if
people from here wvacation up in the Rockies or not, but if you go up

in elevation, the cosmic radiation dose increases and also there is
more radiation in the ground there partly because that is where
uranium comes from and so forth so the people who live in states like
Colorade and VWyorling, we see an average background of two hundred
millirankins a year.
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Well tﬁe*e is a very interesting study that has come out
’ecently and I cdon't have any illustrative material in ny paper on
:t by Dr. Horman Fajerrio over at Argon Laboratory in Illinois. e
uSed the opportunitv oresented by a monograph the National Cancer
Tnstitute, which Dr. Fred Burbank took with the assistance of a
cumber of people who are knowledgeable in programming and so forth
took all of the cancer rortality data from 1950 to 1967 some ethteen
~vears of all the U. 5. population and broke it down by all the
different international classifications that doctors use for cancer,
come fifty-six. Took, broke down the data by each class for males
and females for whites and non-whites and he was doing a detailed
study to really test the accuracy of Dr. Gofman's predictions that
if everyone was exposed to one hundred seventy millirankins, there
would be thirty—-two thousand extra cases of cancer a year. And he
concluded that, of course, that is a hypothesis that Dr. Gofman has
nade, and he concluded from his study that there are too many cases
«which there were different kinds of cancer in which there were almost
10 observed cancer at all. To that, Dr. Gofman suppositioned that
.11 types of cancer were raised uniformly by given exposure to radia-
.zon, that this level of radiation around a hundred and seventy milli
“ankins a year which happens when you throw in...I forgot to mention,
~nat when you throw in medical exposures will run arouvnd, I am going
Lo use a very loose figure, somewhere around fifty millirankins a year
snd if you add that to the hundred and twenty or so hundred, a little
::rt better than a hundred from background you add in the fifty or so
from medical radiation, vou are up to about a hundred and seventy
xillirankins a year which was the standard for large humbers in the
population that Dr. Gofman argued a lot., So, you have an eguivalent
rigure from natural background And he tested on the basis of natural
ahckground which varies from state to state as I have already mentioned.
‘his breakdown in figures, incidentally, was done by Dr, Burbank state
by state so you can compare state by state of the cancer incident
versus mortality, mortality versus background, the cancer incidents
versus background, in all these different states. He concluded from
that whatever the risk is vou can eliminate it by statistical.tech-
nigues. You could conclude that it was one one-~thousandth or so the
risk of backgrounc radiation of cancer mortality must be one-one
thousandth or less or something in that order that is suggested by Dr.
Zofman and also suggested incidentally by the BEIR Committee report.
7ou know that the cormittee, the so-called BEIR Committee--~I am not
used to this short hand I apologize~—-The National Academy of Sciences
-1 the basis of allegations made primarily by Dr. Gofman and Dr.
saufman and Dr. Sternglass appointed a study committee, it was a
ederation council that did this in 1970 and by the time it was done,
‘iie responsibility of the Environmental Protection Agencies....But
nyway the FIC appointed the National Academy of Science to study the
wlfects on the population to the exposure of all levels of ionizing
. zdiation. On the population to see if there were new data gathered
ince the last study was made in about 1957 or the late 1950's. And
think this made the large response to the attention in the media and
<o forth that the claims of the Dr. Tampman ‘and Dr. Sternglass received
-nd they came out instead of thirty-two thousand, they came out with
“he number six thousand and I think. that if you take this background
.zudy that Frejerrio made that you can divide that number by perhaps
thousand or so as being the number that you would really expect. It
ras the six thousand, I am throwing numbers around again, the BEIR
Lommittee, the so called, on Biological Effects of Ionizing Radiation.
“ne advisory cormmittee on the Biological Effects of Ionizing Radiation
~oncluded that instead of thirty-two thousand that the number was really
zround six thousand if the people among them were exposed to one
“undred and seventv millirankins and extra cases of cancer and I think
‘ou can divide this nurber by something like a thousand and you take
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this background study seriously which is the reason that I bring that
up. Secondly, of course, I would like to say in regards to Dr. Gofman's
allegations that he went around talking about this one hundred and
seventy millirankins a year as though it had some relevance to nucleax
reactors. Well, I have all ready pointed out and I remind you that the
highest exposure to anybody from nuclear power reactors to anybody that
might be living right next to the boundary has not been one hundred

and seventy millirankins but something like a tenth of that or less

per yvear and this is to only a few people and if vou get into the millions
of people that nicght have been exposed to a fraction of a millirankin

a year rather than a hundred and seventy from nuclear power reactors.

So the entire argument whatever substance it has, has nothlng to do
with nuclear power reactors in my perception. -

I wouldé like to wmove over from that, I am taking some time
here, to the llqu_d releases....0h I would llke to say, I dwelt on
this exposure in connection with the gasecus releases cause this is
about all that vou can guantitate in the way of a measurable exposure
above background Zrom power reactors effluents, so, also liguid effluents.
And these are detailed in the paper, and in the interest of time, I
am not going in to a ....on table six I am not going to go into a lot
of time on them, principally because I don't think they deserve the
time that there are a number of studies conducted around power reactors.
First of all the power reactors themselves have to monitor all the
different pathwavs in which you would get radiation to the people .
whether by direct dose from say the sky shine, from the reactor, the
exposure dose from the noble gases that are emitted from the stack ‘
wnich constitute the principal exposure from what is let out of the
stack. Any possibility of radio....getting out of the stack of either
getting inhaled or getting on the grass and getting into the milk route.
Milk is monitored hy the plant operator. It is customary to practice '
in as far as I know and around the country for either State Health
Agencies, State Envirconmental Agencies. I don't know what you have
around here, but I know that one, I have seen the data, that one goes
out and monitors these same pathways of radiocactivity to see....every
nuclear facility in the state. And the Environmental Protection Admin-
istration alse conducts sort of countexr part audit. In addition, they
have conducted scma large scale studies around several very detailed
studies that take 2 large amount of money and a lot of research talent
so that the State Agency could not reasonably mount a study of this
scale. They mount=d studles of this sort on several reactors around
the country. A beoiling water reactor, pressurized water reactor, in’
particular. They have concluded, this 1s particularly in regards to
the Dresden reactor up at Morris, Illinois, that there was just no
pathway from either deposition on the ground or from the ligquid effluents
which were in the order of a few curies a year that were released from
the miscellaneous leakage pads in the plant. even though the primary in
the plant is sealed up and is effectively contained. That either when
various process steans have to be examined for control or when the
reactor is opens=d up, it creates contamination within the plant that
has to be washed Zown and the various other operations that contribute
miscellaneous smzll scale escape routes of the redioactivity in the
gcale, too. To the...through the...to the hold up tanks in the plant
and after these have been monitored, there is a million gallons a min-
ute in a thousand -egawatt plant. There will be a million gallons a
minute goilng thrrough the discharge canal of water from wherever it
comes from, a laxe, a stream or the ocean or whatever, and this
furnishes a verv substantial dilution for these few curies a vear of
radicactivity tec have been released in liquid effluents from operating
reactors and the result is that when you actually look at all the.....
(inaudible) that ~o2u can imagine for radiocactivity being consured by
pecple by this release eithexr in fish, or on crops that may be irri-
gated or whatever path vou want to choose, you come up with the conclusion
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that there i1s just no exposure, not even as much as one milli-
rankin a year of exposure from the....other than the direct route
of what ever gets up the stack, small as that has been, so you
can read the numwbers in the table. It is just ten to a third
is a thousand and ten to a six is a million and one of the things
that is in that table that I will point out is that you generally
find when you look at the natural radiation present in water that
the releases are relatively small compared to the..... if you have

any sizeable body waters that is present in the water by natural
processing.

Well, I want to spend just a little more time talking
about risk estimates.....the latter part of the paper here. And
read some of these numbers for the benefit of the audience who
~don't have the paper, here, in Table VII and I mentioned already
and I will just repeat again. This is just about the same number
as I said before that if you have radiation at one millirankin
a year, you can multiply that by whatever factor that you think
an average nurber of people will be exposed to and take a risk
to a number people. But somebody, and this might be if you lived
near the boundary reactor, that you might be exposed to a few
millirankins a year and if you are a further distance the available
data suggested as I already said and I will remind you again, to
some fraction that if you were a few miles from the reactor, it
would be a tenth of a millirankin a year and if vou were further
cut, like fifty miles, it would be something like a hundredth of
a millirankin a year. If you were exposed to one millirankin a
vear, you have one chance in ten billion that you might develop
this is from the high dose rate, high level exposure rate that
the risk estimates is developed from that kind of data which if
vyou will apply it to these low measurements, then there is every
reason to think in the biological data that we have a conservative
overestimate of what is really going to happen. But, if you are
eXxposed to one millirankin a year, you have one chance in ten
zillion of an adverse affect. From natural disasters this.....
that is a thecoretical number there, it is not actually happening
and there is no way to observe it, if it is happening. But you
sjet the things that are happening by way...and I am trying to put
the risk in perspective from a few millirankins a year. This is
important in the context of the argument that we have had so far
and may develop today, that from natural disasters, that if you
take the actual mortality from across the country, and divide it
ny the numbeX of people who were killed by the total population,
vou come out with the rest of these numbers here. And so there
zre two chances in a million from earthqgquakes, tornadoes, etc.
what you will be fatally affected each year. From the effluents
from fossil fuel plants and this is a calculation by Chauncy Sair
'gain._ There are four chances in a million that yvou will be
dversely affected. This is sort of a theoretical estimate but
it is based on the actual.....some projections of the actual excess
nortality from pollutants emitted from fossil fuel plants. The
~hances to be electrocuted are two chances in a hundred thousand
irom....that you will be shocked is two chances in a hundred thousand
snd I make a very sodonic comment here in terms of gun control
regislation.....it won't cost a nickle except to people who make
suns maybe, it won't cost a nickle to have gun control and we can't
“eem to pass gun control legislation nationally. If we make reactors
safer and safer and safer, it is costing millions of dollars. Like,
. am on an excursion here for a moment but I am a critic of the AEC
<t times like I said. I happen to be critical of this recent proposal
0 lower the effective designment that is for nuclear reactors
“rom one hundred and seventy millirankins a year, at five hundred
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millirankins a year if you are individually living at the boundary
rather to five rillirankins a year to the hypothetical individual
living near the boundary. I don't really think anybody will really
be any safer because no one is being adversely affected now and

it is going to cost them a million dollars a year for each reactor
to capitalize and maintain and operate the extra equipment that
will be installed in these reactors in order to be able to do this.
I happen to think this is throwing away a million dollars a year
for each thousand megawatt reactor that is installed or the best
part of it will just be thrown away because we will not be saferx
in the real woxld rather they will be theoretically safer but in
the practical, they wouldn't be any safer. When I thlnk of health
affects what a million dollars a year times a hundred or thousand
whatever number vou want to take of large reactors that neans
essentially a lot of money. We are worried about health affects,

I suggest that there are a lot of other ways to spend that hundred
million dollars, I mean that million dollars a year of course
times the number of reactors that exists and on more safety,
making what is a*ready quite safe, even safer.

Partlcularly, vou have your radiation exposures. Jim
Tell, who was the former director of the National Center...the
National Center for Radiological Health made a projection that if
you took that same million dollars a few million dollars a year
and applied it to the reduction to the unnecessary exposure from
medical x-rays. YNow, I am not saying that you should be-afraid
of x-rays.. If I....if something is wrong with me and I need an
x~ray and I am somewhat knowledgeable, but I am not going to -
hesitate about going to the doctor and getting an x-ray. But on
the other hand, there is a lot of fat, so in the difference between
what is necessary and the exposures that occur. Witnessing the
fact that if we have an average exposure from x-rays here of _
something like fifty millirankins a year. In Great Britain for
example, the same quality in medical x-rays technology is accomplished
with something like fifty millirankins and the British aren't that
rnuch smarter than we are, I think they might spend a little more
money for control and so forth. If you want to reduce x-ray ex-—
posure and if Dr. Sternglass and Dr., Tamplin and DPr. Sternglass
and Dr. Gofman are really concerned about reducing exposure, I
can suggest that expertise and their powers of persuasion that
are far greater than mine, that they would accomplish far more
in terms of reducing exposures by large numbers of (inaudible)
a year if they were to try to reduce medical exposures. .Let me
get back to this table again. Air pollution over all, the pro-
jection is like one chance in ten thousand for fatal affect from
smoking five chances in ten thousand, from automobile driwving,
one chance in a hundred. With this you have to divide this by...
if you were in the car all year long, twenty-four hours a day so
you divide that one chance in a hundred by whatever fraction of
hours in a year you actually spend in an automobile to actually
come out with a risk. Not that many people are being killed.

MR. PADILLA: Mr. Hull, Mr. Hull, may I interrupt you for a moment.
I may take advantage of your kind offer to permit us to recess

. during your presentation. Can you estimate about how long you

. will be througn?

DR. HULL: I am just about through now, sir.
MR. PADILLA: You're just about through. Go right ahead then.
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OR. HULL: Just a couple of more minutes and I will be done.

L want to apclogize for taking your time, but I think I will

just summarize by saying what it says in my Summary here, but

Zor the benefit of the audience here, from the evidence today

it seems to me what I have produced and what I haven't been

ible to say that the hazard potential of nuclear plants have

een greatly overexaggerated by adversaries of such plants.

The risks that do exist have been guarded against to a degree

“hat is unparallelled. I might comment that rather than worry
about our nuclear plant whether they should be located outside

of a city, I am inclined to say as did the previous speaker, it

is prudent away from large centers of population. I would adveccate
the same psychology the same degree of safety might be properly
exercised about other technologies that have the potential for
large scale disaster if the right circumstances or wrong circum-
stances happen to prevail and maybe we should apply the same
thinking. The same careful thinking to nuclear technology. It

is new, let's face it, like the new boy in town faces a challenge
but I think there is a lot of technology that you would approach
with the same attitude. We would say you should be twenty or
thirty miles away from the center of the city and not in the

center of the city. And I think otherwise a degree of backup if
something goes wrong, you have a backup and if something else

gJoes wrong, you have another backup that Dr. Draper just bragged
zbout nuclear power plants, I think this same attitude could quite
wossibly and we would be indeed far safer from both small insults
and large scale....this potential for large scale disasters but

we applied this same sort of large scale ultraconservatism towards
safety, toward many other large scale technologies which we don't
o at the moment. So, I am not saying make nuclear any less safe
than it is, I am saying make the other things as safe and I think
e all would be a lot better off. With regard to routine effluents,
muclear plants produce less air pollution, relative to applicable
standards, than do thelr fossil-fueled cousins. And I think that
«ven after the ETA standards are in effect and millions of dollars
are spent, that the nuclear plants will still be safer. The con-
~entrations of radiocactivity in the liguid effluents from .nuclear
reactor plants are controllable at levels well below radiation
»:rotection standards and pose little threat to the environment.
~ontemporary nuclear plants are somewhat less thermally efficient
wnan modern fossil fuel plants. The new generation will be
thermally as efficient. And finally, I think that the waste
management, long-term waste management, problems as the previous
speaker has suggested. Although, not completely solved yet do

not appear to be unsolvable and in particular, people tend to get
a big picture because when you talk about millions of curies, and
millions sounds like a big number to people, but in actual gquantity
if we burned a hundred tons of uranium a year in a thousand megawatt
reactor, we have some small fraction of this as long term...long
half life constituents like maybe something less than ten tons.
The size of ten tons that we have to store somewhere and if you
convert this, that in liguid form after you dissolve it and so
forth...if you convert this to a solid form {inaudible) or what
not the actual most obnoxiousness ones select out, you will have
even less than that. These volumes are relatively small.. If you
take all the waste that is going to be made by all the nuclear
power reactors and you solidify it and this is condensed form, it
is going to be made by nuclear power reactors and for the year 2000
would store it in one place., You are talking about eight large
warehouses, I forget how many feet tall but it impresses me, maybe
% hundred....I'll just pick a number or something like that covering
a large football field and that would hold all the volume of waste
that is involved here. So we are not talking about a large volume

June 27, 1973 - - ‘ -38-
el ) ’ \“, - - . ) : e




that is going to require that degree of large scale barriers against
us not getting out from somewhere. Of course, the smallexr the
volume {inaudible) so it won't get abroad. Well, I think the next
generation of power plants, now being designed and tested will be

as efficient as the best fossil-fueled plants.

And I think in conclusion, the AEC and plant operators
and utilities responsible for the utilization of nuclear plants
have been proceeding in a manner that has the public safety and
welfare as prime considerations. To date, despite many recent
allegations, there is little hard evidence on whlch to questlon
the judgments of these parties. o R

MAYOR BECKER: Mr. Hull, we appreciate that. presentation. It
was most informative and I will certainly say this to you that
you couldn't be accused of being ill or poorly prepared. You
know your subject and that is rather apparent. Does anyone have
any questions to ask of Mr. Hull? Alright, thank you very much
sir. We are going to adjourn now for approximately an hour for
lunch and we will be back here, 1et s say 1:30 and proceed with
the rest of the.vesness

MR, PUFILLO: Pardon me but before we adjourn, will all those -
who are entitled to speak be given on this program tcn‘.‘lay‘>

MAYOR BECKER' I would like to think that all people w111 be
given a chance to speak.

MR. PUFILLO: I will come back at 1:30. I particularly took
off time to...out of my personal time to come down here and make
. a few remarks and I would like make do so if I can be glven the
pr1v11ege. . ,

MAYOR BECKER: We are going to try to give everyone allotted,
sufficient amount of time, Mr., Pufillo, to register their views
barring unforeseen acts of God, power shortages and so forth,
you know. 5o let's recess and we will convene at 1:30. Thank
you. :

{The meeting was recessed at 12:30 P.M. and reconvened at 1:50 P.M,)

A motion picture entitled "The Future of Britain's Atomic Industry"
was presented by opponents.

- MAYOR BECKER: I don't mean to be facetious, but I wonder if
working around those atomic power plants does that. to your voice?

DR. LEVINE: I was just going to say that the quality of that
film compared just about to the quality of Dr. Teller s on the
tape. It was difficult to understand.

' MAYOR BECKER: I am afraid there is a similarity.

DR. LEVINE: Right. We must apologize for the quality. of that.
film and its sound effects because it evidently had something to
do with the auditorium because we played it earlier and it was
much better in a smaller area. I assure you whatever the film
lacked, our speakers today will make up for and I would like to
proceed forward and introduce our first speaker if this is agree-
able at this tirpe
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MAYOR BECKER: Yes,

JR. LEVINE: Okay, fine. Our first speaker for this afternoon
is Dr. Ernest J. Sternglass, Professor of Radiclogy Physics at
*he University of Pittsburgh School of Medicine. Dr. Sternglass
~mas a Ph.D. in Engineering Physics from Cornell University. For

#ifteen years, he served with Westinghouse Research Laboratories
#15 Research Scientist in Nuclear Instrumentation and Medical
Znstrumentation relating to Radiaticon. Since 1967, Dr. Sternglass
nas also been directing research in new technigques for reducing
the diagnostic dose from x-ray examinations and research on low-
level radiation in man---at the University of Pennsylvania School
onf Medicine. In addition, Dr. Sternglass has a joint appointment
at the Graduate School of Public Health at the University of
Pittsburgh. He is the author of the book entitled, "Low-Level
Radiation". Mrx. Mayor, Council members, ladies and gentlemen, Dr.
Sternglass. o

DR. ERNEST J. STERNGLASS: Thank you very much, Mr. Mayor and
distinguished members of the panel. I thought that perhaps at
this time there is one other sub]ect that we need to discuss. A
subject that was not taken up in the film that we have just seen.
And that is the subject of the Effects of Normal Operation of a
MWuclear Reactor such as the ones that we have seen described in
this f£ilm. For many years, I worked in the field of nuclear
physics and nuclear instrumentation. I have patented disclosures
in the field of gas cooled, MHD gas-cooled reactors and I devoted
myself to the peaceful applications of the atom for most of my
professional life and yet here I stand today having to urge that
we end all further construction, licensing and operation ¢f nuclear
reactors until we have learned how to build them, if we can ever
<o it, in such a way that the public cannot be harmed. How can

I, hav1ng devoted my life to this problem, be standing here and
denying that all our hopes and dreams for endlng fossil fuel -
w»ollution, all cur hopes and dreams for saving the landscape from
zhe ravages of strip mining, all our hopes and dreams for endlng
man's ever-expanding need of energy, how can I stand here and

zay we cannot go on in this direction. Until a few years ago, I
“irmly believed that the only real hazard of low-level radiation
«xisted from the testing of nuclear weapons in the atmosphere
which unfortunately is still going on despite the fact that the
United States...uh Britain and Russia decided to stop. Until

tust a few years ago, I thought that nuclear reactors that were
being built by my friends all around me was the safest and the
cleanest way to secure man's safety in the future. What has
nappened in these -last few years? And I would say that the first
things that have happened that changed my whole outlook on this
situation was the report published by the Environmental Protection
Agency in March of 1970 and then the Bureau of Radiological Health
of the Public Health Service was entitled, "Radioactive Discharges
to the Environment from Nuclear Power Facilities"., Until that time,
T did not even realize that nuclear reactors discharged anything
significantly into the air. Why was this so? Because I had worked
with the people that had designed and worked with the nuclear
submarine where the engines were right next to the crew!s: guarters
and I knew that those men were not dying over night. That some-
thing was being done to protect them and nothing was too good to
protect their lives. And so I believed that when a nuclear reactor
would be built for peaceful purposes that, indeed, we too would

be protected as well as Sailors in our nuclear submarines. But
this report disillusioned me and in that report it became apparent
for the first time that instead of negligible doses comparable to
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what we give in the course of ordinary medical procedures, a

few thousandth of a curie. That indeed some reactor like the
Dresden reactor had emitted hundreds of thousands of curies
equivalent to grams of uranium in their radiocactivity into the

air of the people of northern Xllinois in Chicago. Such was a
shock that I could not get over it that when I flew home with

that report on my lap from Chicago to Pittsburgh and it was
only in early 1970, twenty-five years after Hiroshima, twenty-
five years after or more than the first reactors began operating
that it began to become apparent that it was not possible to
build commercial reactors competitive with a coal burner sitting
on a mine mouth and make it as leak tight as a submarine reactor.

- It was such a shock to me that it just couldn't be described and

I got some of my students to loock and see if there were any"
detectable changes in health around that reactor in Dresden. And
only a few weeks later they came back and showed me the statistics
on Grundy County where this reactor was located. And it turned
out that within the same year, that within a year after the
emissions arose from a very small value to a very large value, of
a hundred thousand or more curies, infant mortality in that country
rose one hundred and forty percent. And the further we looked
away, the less of infant mortality there was and when we looked
at all of Illinois, we found that there was a peak in Illinois
that 'did not occur in Ohio or other states upwind to the west.

And then we found and looked deeper. And we found not only were
the babies dying at a higher rate, but we found that the rate

of prematurity, the rate of babies born too little, undexweight,
premature, unable to breathe properly, developlng pile-lined
nembranes disease. These bables, their increase in numbers .of
babies that died followed up and down the leakages and the decline
in leakages from that reactor and that was the beginning.  When
I first testified on this matter before the State of Pennsylvania
Senate, together with Dr. Gofman and at that time, we held hearings
in October of 1970. It was totally incredible to us that. any
government agency could permit such large discharges to take place.
But how would it have happened?

Unfortunately, it happened this way. Our radiation
standards were formed in the fifties and formulated then. On the
basis of what we knew about external medical x-rays which were given
to us during diagnostic procedures and sometimes during therapy
for treatment of cancer. And those levels appeared to show that
man was relatively insensitive to radiation especially the adult.
That we could fight it off. That we could repair ourselves the
way we repair from a burn. But tragically enough, what we did
not know are two very important things. Numbex 1, that the newborn
or the baby in utero is hundreds of times more sensitive than the
adult to the same amount of radiation and. this was discovered,
only accidentally and oddly enough, not from fall ocut but from
the use of diagnostic x-rays in England and Wales by Dr. Alice
Stuart. And so we have learned one thing that we had misjudged.

We had never thought that small amounts of radiation could be as
serious. Another thing we had not understood is that the chemical
acts which are formed and created in the fission process do not
act at all like external radiation from an x-ray machine. For
when the x-ray machine is shut off, the radiation stops, but when
I take in Strontium 90 in my milk or the milk form any individual
animal, that Strontium 90, which is a chemical like calcium, goes
to the bone and stays there, almost for the lifetime of the indi-
vidual. And so we have tiny x-ray machines built into our body
and they will radiate us gradually over the vears. They concentrate
in the bone marrow much more than in the body as a whole and the
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same is true for radio iodine. X-rays do not seek out any parti-
cular organ, but iocdine, ninety-five percent or more goes right

to the thyroid gland and in the tiny fetus that does gives it a
dose some one hundred times greater even that of a small child

and so once again, we totally underestimated biological concentration
mechanism exactly the way it happened in the case of DDT. When

we discharged DDT into the water at a few parts per billion, nobody
thought that it was very serious, but the food chain multiplied

it and the plankton and the big fish and the little fish and the
birds and finally when the hunter got a bird; that bird may have
had thousands or tens of thousands as much times of DDT in him as
e had dumped into the water.

That is the same tragedy that occurred in the case of
other environmental factors. Mercury, DDT is only one of them,
but another thing that happens is that we never anticipate the
sensitivity of newborn fertility problems that is so serious.

But that is what happened with thalidimide. The mother to whom

we gave' thalidimide did not show any symptoms at all. She felt
fine, but the tragedy was that if it was given during pregnancy
and at the right moment that child would be born with missing
iimbs or stunted growth of its limbs, And that is precisely the
#ind of unexpected effects that has now been established over the
last few years in the case of radiation. It is not so much us,
you and I, we are relatively radiation resistant. We can literally
have ten thousand millirads and barely increase our chance of
developing any kind of aftereffects but only give one hundred milli-
rads to the early embryo, one-~fifth of the minimum permissible

- dose under present regulation and you will get a doubling of the
number of children that are going to die of leukemia and brain
tumor and cother cancers before age ten. And when our reactors
were designed, none of us, not one, not myself, not Dr. Gofman,
not Dr. Tamplin, no one anticipated this kind of a tragedy was
waiting for us. That is how we got into this terrible situation.
A situation where we have committed billions of resources, dollars,
hundreds of thousands of people to a technology that we may vet.
have to end. I am not the only one who believes it needs to be
done. Only, on May 15, the Swedish Parliament passed & resolution
to end for the time being, for one year, all further commitment

to nuclear reactors until a totally independent study was to be
carxied out. fThey could not and did not stop the reactors that
were already under construction. And Sweden expects to be about
sixty.to seventy percent nuclear by about 1985. They were going
to be the most heavily nuclearized country in the world and yet

#s the result of the latest findings they have temporarily drawn
mack and said HALT, we must take a look. We must look at the
safety aspects of a major core cooling accident that we had never
dreamt could ever happen. We must lock at the facts that have
neen kept from us about the true corrosion problems and the emissions
from those reactors and the new findings of ever greater sensitivity
of not just man but of every living thing. Because in the last
few months, we through a series of accidents in Pittsburgh, we
learned to our great horror, things were happening to us in our
back yard that we could never have expected if we had dreamt of

a science fiction nightmare. As a result of our intervention,

few environmentalists taking a look at the new reactor which was
to be built next to the old Shipping port plant in Beaver County,
we learned that the new reactor according to the Ducane Light
Company’'s own environmental statement was scheduled to emit six
hundred and fifty thousand timeés as many curies into the air on
the average as Shlpplng port over the last flfteen years of '
operation.
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When I took this information to the Mayor of the City
of Pittsburgh, he said, "We must stop this and intervene". And
today Pittsburgh has become the first city, the first major city
in the world where its city government is intervening against the
completion of the operation of a reactor costing $350 million,
now seventy percent completed. And we are also intervening agalnst
the construction of a third reactor on the same small site one
mile up stream in the city of Midland. A town of five thousand
people drinking the water that comes out of that reactor. Since
we found out what happened at Dresden and since we learned from
our inspection of the enormous amount of radicactivity that were
being kept from the public. There being and going to be discharged
we began to become suspicious of the truth of. the figures that had
been published about Shipping port. By the meerest miracle, we
were able to obtain four guarterly repoxts prepared by the NUS
Corporation hired by the Ducane Light Company to carry out an
environmental monitoring study. And in that report when I opened -’
it in November, I found that the Strontium 290 in the milk around
six dairies within eight miles to ten miles within that reactor
showed Strontium 90 levels three to four hundred percent of the
rest of Pennsylvania as high as during the height of nuclear testing.
To the people of Midland, the bomb had not stopped. And when we
locked at the statistics and I wrote to the Health Department of
the State of Pennsylvania and they sent me' the statistics, they
sent me the statistics on the death in Midland. I began to see -
the full dimension of this atomic Watergate. In the City of
Midland as you will see in the graphs that I have given you, one

mile downstream that respiratory cancer, mainly lung:cancer increased

six to seven fold in exactly the length of time in figure 2, exactly
the length of time that it took for the Uranium miners to start
developlng lung cancer after they started working in. the Uranium
mines of Colorado and New Mexico. When we look at the total cancer
rate, we found that for the entire county of two hundred thousand
people, cancer had gone up thirty-nine percent between 1958 and
1968, where as in the rest of Pennsylvanla it only increased 9%,
And when we locked at leukemia in Beaver County, we. found it had
gone up seventy percent where as in the rest of Pennsylvania, it
had only gone up 15%., And when we looked at another city to make
sure that there couldn't be some fluke or other that produced such
horrible things. We turned to the statistics of New York State
and the city of Schenectady, New York. When atomic laboratories
got under way at the end of the forties and small nuclear reactors
were being tested for the future, and we found, as shown in Figure
3, that respiratory cancer in Schenectady, New York after being
two~-thirds of what they were in New Yoxrk City sharply rose to three
hundred per cent of the previous values. From sixty to hundred
thousand almost fifty percent more than dirty-polluted New York
City. And when we look at total mortality of all causes as we had
seen it rising in animal population given low levels of radiation.
When found that in the City of Schenectady, a city of some eighty
to ninety thousand people in upstate New York, far from any coal
plants or big steel mills total mortality rose from being near
that 6f New York City around eleven per thousand people in 1955,
it rose to seventeen to become the second highest of a hundred and
fifty some listings in the New York State vital statistics. When
we presented these findings, the Governor of Pennsylvania has
appointed a nine member select scientific committee, which will
meet July 31 in the town of Alequipa next to . that reactor. Eight
miles away, about as far as you are from the site that is planned
for ycou near Lake Calaveras. Right? About ten or twelve miles
away. And Alequipa showed that in return for the tax release that
people in that county got infant mortality from 1964 when the new
reactor, when the new core was put in doubled by 1970. To reach.

June 27, 1973 _ ~43-
el



the highest infant mortality rate of ninety-eight listed in the
Annual Vital Statistics of the State of Pennsylvania. And in that
city on July 31, the Governor of Pennsylvania will hear our testi-
mony, that of Dr. Gofman and that of many other eminent scientists
from all over the country, the evidence that we have grossly under
estimated the danger not only to ourselves but to the very children
whose protection we seek to protect. Thank you.

MAYOR BECKER: Do any of the Council members have any questions
they would like to ask Dr. Sternglass? No one? I have scmne
aguestions I would like to ask if I may please, Doctoxr. And, I am
going to have to ask you questions that....XI don't mean to be in-
sulting or erbarrassing by answering them, but it helps me to
determine my own conclusions on these matters. You say you were
formerly with General Electric or Westinghouse?

DR. STERNGLASS: ' Westinghouse Research Laboratories.

»AYOR BECKER: . Westinghouse. May I ask and if you don't care !
0 answer these guestions, you are certainly within your prerogative,
Index what conditions dld you leave Westinghouse, may I ask?

DR. SLERNGLASS- Very nice conditions simply because I was
mEfered an unusual opportunity to become a full professoxr at the
tniversity straight out of industry to pursue my work on the dose
weduction of diagnostic x-rays which I had begun at Westinghouse
zand just to show you under what excellent conditions-I left, I

was retained on a consultant contract for two years after I left
Westinghouse.

MAYOR BECKER: Fine. Now, I don't exactly have these questions
“in proper ordex, but I ask what means, what type of instruments

Oor measurements are available to science or the public at large

to measure the amount of radiation, if there be radiation emitting
from these various plants. 1Isn't there any type of instrumentation
that is available to substantiate the claims that you make with
the respect to the amount of Strontium 90 and whatever these other
chemicals.,..you will have to forgive my ineptness on this matter
because I certainly ‘don't profess to be an authority on that.

Isn't there any way that these claims can be substantiated, factuwally
and scientifically? : - ‘ ' :

DR. STERNGLASS: That is precisely, of course, the substance
of the report which I sent to the Governor of Pennsylvania showing
the independent measurements carried out by the NUS Corporation
which by the way contains a number of people lncludlng Mr. Deneuno
who used to work for the AEC who is very well versed in the measure-
-ment of the radioactivity around that plant and I sent this report
to the Governor with a pound of basis on those findings of Strontium
90 in the milk. A copy of which will be given to each of you at
the end of our meeting here and I have a copy with me and in her
it shows the actual measurement of Strontium 90 in the milk carried
out in early 1971 by the NUS Corporation showing very clear three
fold greater value than for rest cf Pennsylvania and in fact after
the plant was shut down, in September or August for repairs, Strontium
90 levels in the milk were shown by their own measurements to have
come down to the rest of Pennsylvanla. So these measurements are
ssuite accurate and I might 'say that in a report just issued by
the Environmental Protection Agency which I have with me here and
«v111 be glad to have you lock at it. It says here in the report
“hat thexe is no other explanation for these high levels of Strontium
40. 1In fact, I will read you the sentence that applies Strontium 90
in the milk, page 8. A suitable explanation cannot be made of the
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higher than average Strontium 90 levels reported in 1971l. So

the answer is yes, unfortunately such measurements were not

_ carried out by the State Health Department and when I checked
with Mr. Tom Jewruski, the head of the department of radiological
health for the State of Pennsylvania, he told me that the Naval
Reactor Branch which operates the nuclear part of the Dukane

Light Company's plant, frowned upon the state snooping around

that plant and no previous environmental measurements of Strontium
90 had ever been carried out by the State of Pennsylvania.

MAYOR BECKER: In other words, -the presence of Strontium 90
in your opinion did coincide with the operation of that plant?

DR. STERNGLASS: Not only did it coincide, but we have the
following facts that outline the report to the Governor dated
Janvary 21 and this is what it shows: Number 1, Strontium 90 in
the milk in early 1971 declined in distance by a factor af fifty
times north, south, east and west away from the stack of that
plant. Further more for the early part of 1971 as shown in figure
5, the Strontium 90 in the cows, in the milk going around that
plant, within eight miles of it went down together with the power
level generated in that plant. Furthermore, the decimidus dosimeters
which were placed around it, which are tiny chips of some crystal
which absorbs radiation and can emit light and one can use this

to measure it. We found by detail study of the measurements
carried out by the environmental consultant for the Duquesne Light
Company that the dosimeters upwind two miles in Hookstown and
Georgetown showed much less radiation than the ones on the sight.
The ones downwind showed an in between level. Exactly consistent
with what everything says here at these high levels, fifty-
‘thousand times higher than they were reported to the Environmental
Protection Agency were indeed attributal to that plant and no other
alternative explanation has been offered. .

MAYOR BECKER: Well, Doctor, you made reference to comparing
these commercial- reactors to submarine reactors. )

DR, STERNGLASS: Yes, that is correct.

MAYOR BECKER: What was the point that you were trylng to make

in that comparison?

DR. STERNGLASS: I would like to make the following point that

a submarine reactor has a fantastically greater degree of inspection
and quality control than can be afforded by a machine that has to
compete with commercial gas or oil or any other fossil fuel burning
- plant. - When Admiral Ricover wants a nuclear reactor, he wants it

to operate without fuel change for five to ten years, but we, in
commercial reactors, now have to design them so that the core is
changed every gquarter year. A quarter of it is pulled out and
replaced. It is because the nuclear power plant in a submarine

or ship can be allowed to operate at much lower efficiency of the
corder of twenty to twenty-two percent in such a way that the thermal
loading, the density of energy: per unit volume is much lower.
Therefore, the heating is much lower, the risk of corxrosion is

much less, the risk of leakage into the primary and secondary
coolant is much less. Therefore, these plants you might say are

the Rolls Royces of the Industry. Unfortunately, an economy of

an autormobile nation could not be based on Rolls Royces. Tragedy

is that people are taken to that plant, show this Rolls Royce and
the delivery is a Corvair, '
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“AAYOR BECKER: I was curious about the effect of corrosive
2ffects on stainless steel and not being a scientist, I was
uander the impression that stainless was almost impervious.

DR. STERNGLASS: ~ That also was our impression, in fact, I
renerber many of my friends hoping that our newly developed
stainless steels could resist corrosion. But, I have with me
repoxts by the Environmental Protection Agency that show that
each and every reactor, whether it had used Zircaloid 4 orx
Stainless Steel or any other alloy that has yet been imagined
including the British reactors, each and every one including

the gas cooled reactors have suffered from corrosion problems.
The terrible tragedy is that we are dealing with a new phenomena
that had not been looked at enough and we don't know how to

solve it.  In fact, at the research lab at Westinghouse, a great
deal of research has been going on in materials and many of my
friends have: been engaged in that problem. The tragedy is that
under the flux of high intensity neutrons and high temperatures,
the cracking and the tiny development of corrosion cracks is much
accelerated. Much beyond what we find in an ordinary situation
without this intense radiation field. And this is, therefore,
the nature of the problem that man has gotten into. On paper,
and I believed it, nuclear seemed to be the answer. There were
*wo tragedies in a sense that interferred with our being able to.
realize that great hope. One is the reality of materials, properties,
corrosion, corrosion, corrosion. The other one is the great and
unanticipated sensitivity of the developing organisms. I might
just add one thing that has great bearing on our concern, not
aonly was Strontium 90 high in the milk of those cows but in the
last few months, we learned from a veterinarian that has been
studying some of these dairy herds that reproduction of dairy
r1erds, of cattle herds "has dropped from sixty percent to ten per
«ent, spelling tragedy and disaster for the local dairy. industxy.

MAYOR BECKER: Let's just take a hypothetical situation that

ou have a nuclear plant that is operating at whatever percent of
w:apacity that you care for it to operate at fifty, seventy-five

Yy even a hundred, X don't know which figure to use, what would

»e the life expectancy so to speak of that plant, were it operating
say at fifty percent, seventy—-five percent or a hundred percent
capacity? Would it reduce its life expectancy by half if it were
operating at a hundred percent if that is such an obtainable figure,
which I don't know? : '

DR. STERNGLASS:  As you can see, I don't know. I can give you

an approximate estimation based upon the submarine experience.

There it is possible to keep fuel elements operating for at least
five vears. Operating, let's say, at twenty-two percent efficiency
compared to almost thirty percent for commercial machines where fuel
rods have to be regularly replaced at least every year or two.' 5o

we are talking about something like two to five fold reduction in
life by going from a twenty percent efficient operation to about a
thirty efficient operation, but that would be just a very crude
estimate. There are many factors involved. As you perhaps know, as
the result of fuel densification which turns out that the fuel rods,
the materials in the fuel rods, tend to densify and collapse down the
tube. The Atomic Energy Commission has had to order fuel rods manu-
factured by some manufacturers to be operated at much-lower temperatures
and lower efficiencies and. this is, of course, a factor in the
present discussion of the core cooling accident system. Because

if this were not done, core cooling accident's might be more likely
or serious in consequence. Now, when the plant is operated at
seventy~five percent of its normal ratings, then, of course, m?ch

of the economy that the nuclear plant represents begins to vanish.
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Because not only is it generally plagued with many problems

as all new engineering and high technology systems are, but

it also has the other problems of unexpected fuel densification
and the problem of core cooling accidents which have forced a
drastic reduction in many plants of the theorxetically expected
power performance. So economically these plants turn out to be
disasters for some of these utilities.

MAYOR BECKER: ' Doctor, if we are to accept the fact then that
nuclear power at this point in time is not to be accepted generally,
then what are the alternatives? We know that we need enexrgy.

DR. STERNGLASS:  Absolutely!
MAYOR BECKER: What are the alternatives?
DR. STERNGLASS: Well, I believe we heard this morning by re-

presentatives of the Light Company or the Beoarxd that we do not
have the great potential for the next few hundred years to meet
our needs with clean gas made from coal. A plant in Germany in
Lieudenam now operating, much larger than Shippingport, operating
on clean gas from coal. That will tie us over for the next twenty,
thirty, forty years until even Dr. Teller finally admits that we -
should have developed fussion. And also, we should have tapped
into the great geothermal resources. You will have to realize
that half the power in San Francisco is now being supplied by .
underground geothermal energy just from a few plants north, seventy, -
or eighty miles north of San Francisco. So the geothermal has an .
enormous potential for the entire western part of the country
including Mexico, New MQXlCO, Arizona and California, especially
because the heat sources in the earth are relatively shallow and
can be trapped relatively easily. In fact, the government is now
leasing land for the exploration for geothermal sources. Finally,
you are blessed here with a lot of sunshine which we don't even
have in Pittsburgh. And there are numerous methods of utilizing
solar energy, some of which that can be put into practlce on the -
basis of three to five vears, others on the basis of ten to flfteen
years. But until these things come about, we have ample coal,
ample ways of cleaning out the sulfur, ample ways of cleaning out
the dust, the dirt, even some traces of natural radioactivity in
coal which does exist. ®* In which I believe is in no way negligible
in effects on man, but we have the potential for a clean gas plant
and the study by the ETA has shown no changes in radioactivity
around natural gas plants and no health effects either on the
infant or cancer from the burning of clean natural or other gas .
from coal.

MAYOR BECKER: Are there any other guestions, Council?

MR. LEO MENDOZA: Mr. Mayor, I would like to ask Dr. Sternglass
or any of the other gentlemen who are here—--is there any information
available on the findings of the AC or Atomic Commission to the
general public at this time? :

DR. STERNGLASS: Could you repeat that guestion, I am vexry hard
of hearing.

MR, MENDQZA: Is there any information on the findings of the
Atomic Commission at this time that is available to the general
public? :
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DR. STERNGLASS: Yes, I believe by writing to the Division of
Operational Safety or the EPA that it is possible to cobtain this
report which made an investigation of the NUS findings around the
Shippingport plant, if that is what you are referring to. And it
shows that, although some people were thinking that some of the
osimeters might be due to some extraneous factors like flying the
dosimeters down to New Mexico. Basically, the xeports show and
these are public, that Strontium 90 in the milk could not be ex-
plained in any other reasonable way. In addition, other reports
are avallable and I have them with me. These reports are of this
-type. They are available from the Environmental Protection Agency
called Radivactive Waste Discharges to the Environment from Nuclear
Power Facilities, BRH, DER 70-2. And it shows for all the plants
that have been in operation, how they have been leaking, how much
radiation has gone into water, how much has gone into the air, how
vear by year the amount of leakage into the people's food and diet
has gone up as the corrosion has took place. 'All this came avail-
able twenty-five years after the dawn of the atomic age.

MR. PUFILLO: Doctor, may I ask you a question? I don't know
anything about it of course. You say that the condition that you
claim going on around Pittsburgh was caused by the ways that that
plant was operated or do you claim that any nuclear plant would
have the same effect?

DR. STERNGLAss- I would, I am afraid to say that the plant
until recently in this publication was claimed to be the cleanest
of all having, in fact, claimed only one one thousandth of one
percent of the permissible .dose in 1968 for instance. If this
pnlant produced such serxrious effects, it seems to me that there is
almost no hope that any other plant could pOSSlbly do much’ better.

MR. PUFILLO: - Uh......do you think that this is a false statement?

DR. STERNGLASS: ‘,At this pOlnt, 1t is an open questlon. We
zannot, at this moment, prejudge the findings of the committee
zppointed by Govermor Shaft. I firmly believe that since. 1967,
zhe reports were falsified and abnormally low emissions were
veported for the plant because the yankee reactor which has the
same emissions per kilowatt generated prior to that, kept showing
rising value where they dropped ten thousand times per kilowatt per
hippingport. I personally believe that we have a serious problem
in terms of proper reporting because the people cannot smell it,
they cannot taste it, they cannot feel, they cannot see the dirty
- wlume coming out. It is too tempting when you are trying to sell
+ero release reactors not to fully report them. Even before that
and in other reactors, there were rises in infant mortality, rises
of prematurity, rises of cancer which we now see. So I believe
zven at the limits, if they were correctly reported, even then we -
cannot be sure in fact, as we must, if we are going to completely
depend on this form of energy for the future. We cannot be sure
that all the reactors, manufacturers and the utilities have been
lying to us and that they were really quite different. I think )
that we have to assume that in some cases, they were reascnably )
close to telling the truth. Certainly some of the reactoxs that
were reported to have as much as fifty percent of the maximum
permissible of five hundred MR's a plant, certainly they seemed
to have repcrted at least the external dose reasonably correctly.
So we can only say the following, that from everything that we
have seen from the fifteen plants that we have inspected, we have
locked at the data, we cannot feel that any would be adegquate for
me to want to raise my family next door.
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MAYOR BECKER: Yes, just a minute, Dr. Hull.

DR. HULL: I was invited here and to my rights, I did not know
who would speak with a contrary point of view. I wasn't able to
anticipate what might be said. There was some rumor that you might
be, Dr. Sternglass, and I realize that I have had more than my
share of your time already. I have .brought a few slides with me
and I handed out some information and I will just say simply xight
now that in my judgement, there is no scientific information to
backup any of the allegations that Dr, Sternglass has said and I
think that it might be worth your while to see the SC1ent1f1c
ev1dence on this matter. : L e
MAYOR BECKER: Can we do that at the proper time?  You will have
a chance for rebuttal after Dr. Sternglass has finished his.

MR. PUFILLO: I want to say one thing before he has his rebuttal.
I want everybody else to have a chance to speak on it, to. speak on
it before he has his rebuttal. :

MAYOR BECKER: = Mr. Pufillo, we have a form of an agenda here and
I would like to stick to it if humanly possible.

MR, PUFILLO: My name is on it.

MAYOR BECKER: Yes sir, I know, I have seen it. Dr. Sternglass,

I am going to make one further observation and further expose my
ignorance on this. I know man is guilty of a lot of crimes, there
is no gquestion about that. I find it hard though to believe. that
we would knowingly visit this type of condition upon our own people.

Now, if it were some foreign nation, this would be entirely possible

perhaps. But upon our own people, our own neighbors, indeed upon
our own relatives in certain cases perhaps, even ourselves. The

. dollaxr is a great attraction in the United States. That goes with-

out saying but to perpetrate misinformation or crimes on our own
society knowingly, is almost difficult for me to understand. I
just, really, with all of our imperfections, I find it is hard to
accept and I am not saying that I discount everything that you have
been saying, but it would seem to me that some responsible people
some where in the nation, perhaps you are one of those, would he
challenging these conditions even greater, to a greater extent .
perhaps than let's say you are and I am not singling you out singly,
you are following your....... :

DR. STERNGLASS: I would be glad to comment on that. I too _
believed exactly as you did and in fact when I wrote my book, “Low
Level Radiation", which was published about a year ago. At that
time, I cited the Shippingport plant as the kind of clean plant
that I thought would be an example of the kind that could be done
if we were willing to put our money into. [That is how much I too
had believed what you believe. And the tragedy that I believed
came about not by any intent to kill or mame our own people, nothing
like that. Any polluter who lets the smoke go during the night

as you well know, does it because he thinks it doesn't matter that
much anyhow. The people are too excited and a little bit of smoke
from the stack won't hurt them anyhow. Do you understand, it is
that feeling. You have to realize that for the major part of the
last twenty years, we were detonating bombs in the air that gave

us five or ten times as much radiocactivity than these plants did.
You see and we did in order to protect the security of our country
and, therefore, it was excusable and necessary under the ¢ircum—
stances. And the pecople who were involved in the control of radio-
activity levels said, my God, how much could it matter, if I let
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t£his little bit of radiation go and don't tell my boss if down the

Ohio River there is twenty times as much coming during the time of
nuclear testing. You see and so the rationality was that of the
Cold Viar, of the bomb coming, and in fact, even the Chinese and
French are continuing to test and you can argue what is Dr. Sternglass
50 worxied about a small amount of release when the French and
Chinese are about to detonate huge amounts of fissicn products
intc the atmosphere. That is trxue and that is how people rationalize
releasing a little bit. They didn't think it was such a crime.

In fact, at that time when this was going on, it was widely believed
znd many people still do, that small amounts of radiation probably
produce no detectable effect at all. But there is some safe thresh-
10ld or practical threshhold below which nothing happens. That has
2een the doctrine of the AEC., It was announced for many years
until recently when the critics like Dr. Gofman finally brought
this question out into the open, that there really is no evidence
for a safe threshhold. Many people who design the plant, did so
with the best of belief that a little bit of radiocactivity release
1S not going to do such serious things. I do not believe that the
people who made those releases and those decisions vears ago did
S0 knowing that tens of hundreds of people in Beaver County, a
vear and it is now about a hundred per year in excess of expectations
and not a small number, that had no idea. I think we grossly
underestimated it and I was just as guilty as everyone else and I
would have said, there can't be any harm in letting a little bit
of radiocactivity go and it is easy to close your eyes to something
like a little puff of smoke coming out of the stack. How much’
could it hurt you? And it was under these conditions that we have
to look at it, you see. It is not an intent to kill your own family.
I mean that obviously did not take place. What took place was

~ignorance, a belief, a self deception which people who wanted to
see a good technology come about who thought they were doing the
best for society. 2And I think we see the same thing in the Water-
gate situation where people thought they were acting in the national
interest in the best interest in the country and we have to put
ocurselves in that psychological position. That under certain
=0usitions, people feel that it is necessary to do something that.
night be against the law because of the greater necessity of provi-
ding and assuring power for the end, for all over, for decades,

-2nd for melinier to come if we could only prove this technology..
‘ou see, the temptation to want to see one's own brain child live
znd produce all of the necessary power for the world, is so great
-hat I do not believe human beings can resist that temptation and
therein lies the greatest danger of atomic energy. Namely in the’
“railty of man. That is what I am so afraid of. ' ' '

“AYOR BECKER: - Are there any further questions of Dr. Sternglass?

romeone in Audience: I would like to ask Dr. Sternglass, Why

he members of industry do put up fraudulent....I just cannot accept
+hat as fact and to me it is a misleading statement. It is uncom-—
srehensible to believe that anyone would falsify reports of that .

- nature, |

DR. STERNGLASS: ~Well, this of course will be decided, I hope
at least investigated in the court and by the Governor's fact finding
committee that will meet July 31.

MAYOR BECKER: Thank you Doctor, thank you very much.
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DR. LEVINE: At this point, we would like to introduce our second
speaker. He is Dr., John W. Gofman who you have just heard many
references to., Dr. Gofman is a Ph,D. and an M.D. He received his
Ph.D. in Nuclear Physical Chemistry from the University of California
in Berkeley in 1943 and an M.D. from the University of California

in San Francisco in 1946. From 1947 to January 1973, Dr. Gofman

was professor of Medical Physics at the University of California _
in Berkeley and research associate at the Atomic Energy Commission,
Lawrence Radiation Laboratory at Berkeley and Livermore. He was
co-discoverer of Uranium 232, Uranium 233 and Kotactinium 233 and
co-discoverer of slow and fast neutron fission ability of Uranium
233. He co-invented the uranial acid test process for. plutonium
separation and co-invented the Columbia Moxide Process for Plutonium
separation. He has done research on low level ‘radiation, chromisones
in cancer and has been group leader of the plutonium project at

the Atomic Energy Commission's Lawrence Radiation Laboratories.

Dr. Gofman received the 1972 Stuper prize for pioneering work in

the Cause, Treatment, and Prevention of Arterial Scorossis. Dr.
Gofman is an outspoken critic on Nuclear Power. He wrote several
books, published over two hundred scientific papers. Dr. Gofman.

DR. JOHN W. GOFMAN: Mayor Becker, members of the San Antonio
City Council and citizens of San Antonio. This is an unusual '
occasion where the City Council decides to, at least make an effort
to be fair in having evidence presented so that you have invited
some people that are not proponents of nuclear power. And I would
like to express my appreciation to the City Council for its wisdom
in doing this. It is wise on further grounds because the time is
here now, that citizens want to know who specifically among their
government leaders put us into one situation or another and I hope
when your action is taken and the action of City Public Service is
taken, on a decision with respect to nuclear power that the voting
on this matter will be a matter of public record because there are
going to be very serious guestions asked down the line with respect
- to nuclear power. I consider that inevitable. I have provided

.you with three papers that I wrote and I won't go into them in
detail but I provided them for your background. Number 1, On The
Hazard of Radiation as presented by a statistic symposium by
invitation. The second, on the reprocessing plant in South Carolina
which is a necessary part of the nuclear industry at the invitation
of South Carolina State Legislature in which I pointed out to you
the problems of Plutonium. A reason for turning off. the nuclear
power industry long ago and which I consider for man to go forward
with this industry in the face of plutonium is unthinkable. It is
clearly spelled out for you but I will go into the highlights.

And lastly, an article which I wrote at the request of Environmental
Action magazine entitled, "Moratorium: The Solution to the Nuclear
Power Problem", that expresses my views. In each of these papers,
everything that I have stated there, whether it was a year ago,
half a year ago, or today, my views have not changed one iota.

Mayor ;Becker, you suggested that we might want to consider in making
our presentations what Dr, Teller has to say. I not only listened
to Dr. Teller's tapes this morning, but I might point out to you
that for seven vears, Dr. Teller and 1 were co-associate directors
of the Lawrence Livermore Laboratory. As such, we met at directors
‘meetings once a week and we met many many times in extensive detailed
conferences. BSo that, Dr. Teller's views are very well known to

me and mine are very well known to Dr. Teller and while he is one
hundred percent for nuclear, I am one hundred percent against nuclear.
Both having heard Dr. Teller's opinion before and again this morning,
but I would like to point ocut something. I would urge you to
listen to that tape very carefully because while Dr. Teller tells
vou he is one hundred percent for nuclear, he also tells you why
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wvou should be one hundred percent against nuclear. aAnd what is
more, while you heard presentations this morning, presentations
that I might say lack only one feature, a bit of human humility.
‘#hile you heard presentations that told you why you should go
ahead with nuclear, there were also presentations that should

nave taught you why you should be one hundred percent against
wuclear. Let me go into those points in detail, Dr. Teller said
e recommended to you that the plant should be away from populated
wenters and that the plant should be heavily guarded. Now, you
must understand that the nuclear industry doesn't begin or end at
=he nuclear power plant. That is only one little part of the
mroblem. It begins with the mlnlng of uranium and it then goes
”hrough the processing of uranium in milling and refining. The
final preparation of enriched uranium, the shipment to a fuel
mlant after fabricating it into fuel rods. The removal of the

rods as Dr. Draper pointed out, that after a year of operation
their cooling off *hen to a reprocessing plant and as he pointed

- mut so well the recovery of plutonium and uranium and then the -
ntorage by methods not yet worked out of the radioactivity. The
zstronomical quantities of radicactivity. What Dr. Teller is
telling you about heavily guarded doesn't apply just to the nuclear
Powex plant. Indeed, I am sure it has got to apply far more to
every one of the other steps after the nuclear reactor as well as
the nuclear reactor. Indeed, if we are to have nuclear power, we
:iight just as well now decide at this point that any idea of having
a democratic society is uninteresting to us. We want to have a
rolice state because everybody involved in the nuclear power
industry is going to have to, or the power industry is going -to
have to be searched, guarded, watched over and this is to say
nothing of nuts, psychotics, saboteurs, and potential guerrilla,
people who are disaffected for whatever reason. Everybody in the
industry is going to have to be watched because unless it is heavily
guarded that way, we face putting into our city thousands of trojan
norses of the worst imaginable kind. You must really think of what
Kind of repositoxy of poison that you have in a nuclear power plant.
vne one-thousand megawatt plant operating for one year and this is
& matter of physics and not conjecture, produces the amount of long
+ived radiocactivity. I am not talklng about short-lived about
tong-lived thirty year half-lives, Sesium 137, Strontium 90-as

one thousand Hiroshima bombs, a tremendous amount of radioactivity
zhat has to be guarded for the next six hundred years or eight
Lundred years for the Strontium 20 and Sesium 137 and guarded at
~very step along that way to that ultimate repository that doesn't
axist. That is part of the problem of guardianship. The quantlty
of radloact1v1ty is supplemented in a production of Plutonium
roughly in.the amount of six hundred pounds of plutonium each year -
in a thousand megawatt plant. Plutonium is going to be extracted
irom the used fuel rod at this fuel reprocessing plant and as many
s peakers: pointed out to you today, unless that plutonium gets

used, then you have lost ninety-nine percent of your potential

fuel and uranium. And the same problem by ‘the way, the thorium
doesn't solve anything, it just adds to the uranium 238, I happen
to know this problem since I hold the patents on the discovery

nf U-233 which is the product of thorium fertility and I would
consider the most useful use of my discovery of U-233 and thorium
cycle would be that it would never be used at all. Now, that is
the kind of guardianship you need. For plutonium which 600 pounds
of it and if we have a thousand reactors, breeder or non-breeder,
the breeders will make it a little worse, we will make six hundred
thousand pounds of plutonium per yvear. We are going to have to
transport that plutonium after it is purified back from the plants.
These fuel reprocessing plants that I described for you in the
paper entitled "Some Important Unexamined Questions Concerning

the Barnwell Nuclear Fuel Reprocessing Plant". We are going to
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have to transport that plutonium on our highways. The proposal
made by the Allied Gulf Nuclear Corperation was that they would
transport it in trucks. Twenty-five to fifty killograms of
plutonium per truck. Now twenty~five to fifty killograms of
plutonium is about fifty to one hundred pounds of plutonium. Dr.
Donald Geisalin has estimated the toxicity of plutonium and he
has estimated, as the best estimate that he could make, that one
particle, for ten thousand particles of plutonium oxide inhaled,
you get one human lung cancer. That translates into one pound

of plutonium, being enough for nine billion human lung cancers
and it is going to stay on earth wherever it distributes itself
and be active since its half life is twenty-four thousand years.
It is going to be around for two~hundred fifty -thousand. years to
five hundred thousand before it is adequately decayed. Now, Dr.
Carl Z. Morgan, is in my opinion the greatest Health Physicist

in the world. He founded the Health Physics Society and Dr.
Morgan, at a recent meeting in California at the University of
California in the engineering department, said he thought Dr.
Geisalin's estimate that one pound of plutonium was worth nine
billion lung cancers, was reasonably consistent with his own
estimate. You know that we could go down a factor of ten or a
hundred from Dr. Geisalin's estimate and it is still very bad,
very, very bad. Can you visualize how we are. going to handle six
hundred thousand pounds of plutonium each year, ship it:-on.our high
ways, back and forth and not have a pound of it get out? Do you
truly believe that you would like to put your stamp of approval
on the developrent of industry, an industry that requires human
perfection, and by the way, also requires protection against acts
of God, earthquakes, sabotage, nuts, cranks, foreign spies or
whatever such that one part in a hundred thousand won't get out
for the next twenty-four thousand to hundred thousand years? Is
that the kind of thing you would consider responsible behavior to
say that something that will be conducted to within one paxrt in a
hundred thousand? By the way, that six pounds of plutonium put
out per year, fifty-four billion lung cancers doses that are going
to be there for the next several thousand generatlons of human
and there is no way to put that jinni back in the bottle. You
think that is reasonable to think we will do ninety—nine point
ninety-nine percent perfection., I don't think .that is reasonable
or ninety-nine point ninety-nine percent.

Now, there is a little other gimmick and that is why Dr.’
Teller tells you about the guarding of plutonium., Plutonium is a
very desirable element. The same six hundred thousand pounds of
plutonium is going to be a very desirable element in the illicit
channels of commerce. It is going to be a far bigger problem than
hercin, far bigger. Let me tell you why. It takes something of
the order of about ten to fourteen pounds of plutonium to make an
atom bomb. And anyone who doesn't have atom bombs, even below the
governmental level, is going to find this .plutonium attractive.
And so, not only do you have to watch against failures such as
accidents and so forth, but there is going toO be a hijacking problem
that is going to be of major proportion in safeguarding this six
hundred thousand pounds of plutonium traveling on our highways.
If you like the prospect of converting our highways, our railways,
our ships, our cities and everyone of our lives from a democracy
to a total police state, that's one thing. I don't think that is
what most citizens of San Antonio, of Texas or of the United States
think that is what they are buying with nuclear power.
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Now, a little more on the issue of hazards and the guar-

~-ianship. This morning Dr. Hull presented to you, he said Dr.

crman Frejerrio had presented a very interesting papexr in which

2 essentially blasted Dr. Gofman out of the water. That was very
‘nteresting for me to hear that Dr. Frejerrio had written a paper
~nhat showed I was a thousand fold wrong and that Dr. Hull is so
.ut of date as still to be guoting that paper because something
zf the orxder of about a year ago, somebody gave me a copy of Dr.
“rejerrio's paper. I looked at it and couldn't believe my eyes,
“hve calculations. So, I wrote to Dr. Frejerxrio's, a copy of which
lvotter and his reply are readily available, if you like it to
avery member of the City Council of San Antonio and every member
of the City Public Serxrvice and to Dr. Hull, if he is still here.
¢ would be happy to give you the ‘exchange of correspondence. I
xzked Dr. Frejerrio, how could you ever reach this conclusion
-ased upon any paper that I had written? And I pointed out to

im where his calculations were totally erroneous. Dr, Frejerrio

~rote me back the most apologetic letter, a copy of which I will
2 delighted to send you, in which he expressed his deep and pro-
ound apology. He said I never bothered to check what you had
ritten, I used what somebody had said that you had written. And
2 said, I am sorry, how can I make amends? And we have had a
XY llvely correspondence in trying to get him back on the right
-ack in his calculations. But, Dr. Frejerrio has withdrawn every-
e of the statements that Dr. Hull blandly presented to you as
zinion as of today. I find that very interesting. But, as I
~ay, if you would like, I would be delighted to send you a copy of
~nhe correspondence between myself and Dr. Frejerrio. fThis isn't
-he first time that this came up. I might point out that Health
“fwysics Society President, Dxr. Dave Muller, has perhaps influenced
. Hull., Dr. Dave Muller, in his presidential address to the
<2alth Physics Society, said "I advise health physicists to put
vheir mouth where their money is." That is part of the problem. .
zrat you are facing. Too many scientists are putting their mouth
snere their money is. That is part of the answer to one of the
raestions that you, Mayor Becker, raised, unfortunately.

Now, with respect to emergency core cooling, By the
~ay, concerning radiation hazard then, I think that the comments
~r, Hull made are just irrelevant this morning. Concerning radiation
aazard, I stand precisely on the numbers I quoted before. And Dr.
#rejerrio admits he has no refutation of those. As Dr. Hull pointed
aut, the National Academy of Scientists has now come up within
the factor of five of my numbers or a factor of four or five. Now
with respect to the emergency core cooling problem. You heard this
@sorning in answer to a question, raised by one of you, you heard
ﬁell., First we take the probability that there is going to be a
ioss of coolant accident, then we nullify by the low .probability
ihat the emergency core cooling system won't work. And we come
sut with a terribly small number. Sheer and absolute nonsense.
~“obody, as Dr. Jordan pointed out in that £film, ncbody knows what
~.ne chance of a loss of coolant accident is. And I was rather
-urprised that the members of City Public Service in making their
- resentation, who surely have available to their engineering staff
centrary opinions to those presented today, made no mention to you
.iat many people think that the risk may be very much higher than
- #5 quoted today of the first part, the loss of coolant accident.

. wonder how it is that they managed to miss this in their pre-
“zntation to you. But since they did miss it, let me comment that

sobody really knows the risk of the loss of coolant accident and

Henry Kendall as we saw in the movie, pointed out
nat risk may arise from mechanisms, that the AEC even refuses to

And one of the

areover as Dr.

nnsider such as rupture of the pressure vessel,
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reasons that they refuse to consider it, is that we have no way to
cope with that situvation. It is like the AEC's position on sabotage.
They don't ask you to cope with sahbotage because it is incalculable.
Well, a risk of loss of coolant accident on engineering grounds is
incalculable and on experience grounds, we have no experience.
Somebody asked, oh yes, Mayor Becker, you pointed out that Dr. Teller
had suggested that trouble comes in an experimental reactor but not
in those that are set up and operated the way they ought to be.
Mayor Becker, we are talking about building one thousand and eleven
hundred megawatt reactors. Are you aware of the fact, there is no
experience in such reactors. That this highly vaunted numbers of
years of experience is from small reactors. We are getting toward
such sizes and we are building such sizes now, ‘but in truth, every
one of these reactors is built different. There are no two alike
and as Milton Shaw, the head of AEC's reactor development, in. tes-
timony before Congress said, "The companies that are building these
reactors are sort of cutting their teeth on these reactors. They
are.  learning as they go and each operator is sort of learning as

he goes", and the citizens of Texas and San Antonio will be the
experimental guinea pigs of that learning process. There is no
experience with eleven hundred megawatt reactors. There is no
experience worth talking about with one thousand megawatt reactors.
Everyone of those are experlmental and that is going to be the case.
for a long time.

So, when you say we should only be worried if we are using
‘experimental reactors, we should be worried about those being pro-.
posed for power generation because there is no experience. And
the old experience with the small reactors is irrelevent with res-
pect to a melt down accident because they didn't have enough contained
heat within them to melt through.. Back to that guestion about
emergency core cooling. It is amazing to me that somebody says,
there is a one in a hundred chances, let's say that it won't work.
I am surprised at the City Public Service people didn't tell you
today that there are people like Dr. Kendal and perhaps fifty to

- a hundred other competent people in this country who don't even
think the thing will work at all.. That is a rather interesting
thing. A nine-inch scale model was set up of this cooling system
and it failed on six out of six trials. After the failure, :the
AEC said, "Well, really it wasn't a full-scale reactor, it might work
when needed." It might, but that if all you have, is hope that it
might. And then we heard this morning that there are calculations,
and computer models that tell you how it might work, but we didn't
hear this morning that there are between twenty-five and a hundred
very competent experts in this field, whose names I could cobtain
for you as many of them were listed in the movie who have said
they have no faith in those computer model calculations. Mayox
Becker and members of this Council, the Atomic Energy Commission
has no right to be licemnsing any one of these reactors today and
nor does anyone have a right to build them, And the reason 1 say
this, when a reactor, we don't know the risk of loss of coolant
accident and now I am leaving out such issues as sabotage which
we must not leave out. We don't know the chance of the loss of.
coolant accident when we have no idea that this emergency core
cooling system will or won't work and so many people and the
experimental evidence is against it. By what right does someone
have to license something along the terms of Atomic Energy Act
of 1954 which states, "Licensing shall proceed if consistent
with the public health and safety”. They have not proved that
this is consistent with the public health and safety. And Mr.
Nader and the friends of the earth have brought this now to a
legal suit to shut down twenty of these reactors. It may very
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21l be that your money is going to go down the drain if you put
2 in this project because the courts may decide that these re-
~tors have no right to be built. I persconally see no future for
sclear energy but I might not oppose some research and development
.3 1t, but certainly not going ahead with the nuclear power industry
xd above all not in the State of Texas. There is just no ricght
;2 license these things, we don't know the chances that cooling
s¥ystem will work. And when Dr. Teller tells you we should have
smany of these together, but far from a population center so we will
yave better expertise when it is seen that something is going wrong.
20 you realize that when something is going wrong in a loss of '
coolant accident which could be provoked by a saboteur or whatever,
that you've got between ten and thirty seconds left that that systen
might work or have to work. Or what any expert sitting there is
going to do in a system of that temperature and where it is in
the lap of the Gods and the possibilities, I don't know. He can
it there and pray and that's all. So I don't see that there is
:ny solution by getting more of them together; although, obviously,
he solution of getting them far from populated centers is a good
~ne., The appropriate distance might be about the distance ninety-
“hree million miles to the sun. That is a good distance. So,
men somebody tells you that a hundred miles is safe or fifty miles
.2 safe, and when Dr. Hull tells vou this moraning, I don't even
-«2& how this could get airborne and makes light of the 1957 study
£ the AEC itself., It would take an enormous amount of competence
© predict when a thousand megawatt reactor melts down and with
cwber molten zirconium interacting with water and producing hydrogen
- nd hydrogen explosion and steam explosion and molten material at
ive thousand degrees melting through every container into the
carth. When he is willing to predict for you that ten percent or
- venty percent won't get out, he is way ahead of the rest of the
~rld in prediction ability. Just way ahead of the rest of us and
. am not in that field, but I can assure you that engineers who
"z competent in such matters would not step out that far as to
#dict under a set of circumstances that have occurred wrought
~th all kinds of unknowns he predicts it won't be a problem.
- .hers feel that the Brookhaven report is sensible conservatism
it was for a small reactor. The situation could be much worse
©mw. No, there are lots of reasons to believe if we have a loss
i coolant accident and a failure emergency core coolant system
=3d we don't know we're not going to, we may lose a major city. I
-ould hate to see the City Council of San Antonio contribute to the
a4y we are gonna prokably find out about how to stop nuclear power.
would hate to see you contribute to the hastening of the day when
2 lose our first major city. I am very convinced that will happen
«1less we turn away from nuclear power now. But, the conseguences
~# a disastrous accident have certainly not been over-estimated.
‘ou could easily have to evacuate cities like San Antonio or
~ouston or Los Angeles or New York or Philadelphia. And.if you
=ant to look at some of those calculations, look at my Barnwell
seport where I've indicated that under certain types of accidents
L a place  like a reprocessing plant, you could evacuate New York
"2ty, Philadelphia, all of New Jersey half of New York State and
:2lf of Pennsylvania, all at once,..depending. upon metericlogic
~conditions. I find it incredible that we think of going ahead with
‘his industry in the face of all the unknown, all the uncertainties.

Now again this morning, you are asked about insurance.
L was pointed out to you that everything is going to be hunky
‘woree. We are getting back money on the insurance premium., Let's
~ace it, This industry is uninsured and uninsurable, First of
-.L1,. the City Council of San Antonioc should take cognizance of the
~:ct that most Home Owner's policies have a specific exclusion clause

ane 27, 1973 T ~ -5g-




for damage caused by radicactivity, they are not responsible. Now,
I have had a homecowner's policy since 1947 and in answer to some
of my nuclear friends recently, they said, well, they're worried
about a nuclear war. Now, the insurance industry is a very com-
petent industry, they have made money year after year for a very
long time. They put in their policies just what they mean.to put
in their policies. I have high respect for any industry that has
an unbroken record of making money because they have used their '
investment. They used to have a clause in there about nuclear war
but the insurance policies don't say that any more, They say
radioactivity. The insurance industry saw the nuclear. power in-
dustry coming along and they said, we don't like it. Sp, we are
going to cover ourselves. When the insurance industry deletes
that clause from every homeowner's policy in Texas and every state
in the United States, then I think you might look up a little bit
at the potential safety of nuclear power plants, but that clause
is still in most homeowner's policies, little known about, little
talked about it. I am rather surprised that City Public Service
Board didn't bring that out to you today. Next, you are told
"that the reason the insurance industry wouldn't insure for the
full 560 million dollars per accident was that they didn't have
any experience in 1957. That is true. If you ask the difference
between somebody who has dollars to lose and lives to lose. When
dollars are-to be lost, you take precautions. When lives are to .
be lost, you hope that everything will go well. But the insurance
industry didn't have the experience so they said we won't insure.
What they said is, what we say is, if they won't risk dollars, why
should we risk lives. It is that simple. If industry is safe, it
ought to be insurable. If it is insurable, why isn't it insured?
And if it isn't insurable, then it is not safe enocugh to be in our
populated or unpopulated area. I don't think...I don't think that
residents of the farms in Texas of the small towns in Texas are
going to particularly appreciate the thing put near us because we
don't count. San Antonio's light demands and energy demands are
enough to put us at risk. What isn't safe for San Antonio, isn't
safe for any rancher or farmer or anyone else in Texas. So, you
have five hundred sixty million dollars of insurance in the Price
Anderson Act and that 560 million dollars using the Brookhaven
report, let's say, seven billion dollars in potential damages and
a hundred fifty thousand miles of land, sgquare miles of land -
rendered unusable. That potential for free payment is seven cents
on a dollar. So the Texans, so i1f we ever have this disaster in
Texas, if they can hobble in after that accident, they can ask for
their seven cents on a dollar of insurance. Why isn't the Price-
Anderson Act repealed tomorrow and why don't you of the San Antonio
City Council say when the nuclear industry is responsible enough
to take financial responsibility for all the damages they can cause,
you'll be interested and financial responsibility means elimination
of this 560 million dollar ceiling. Let them bear the full brunt
of any damages thet they cause to citizens of Texas or any other
state. That is the issue on insurance. )

Now, lastly, Texas needs energy, the United States needs
energy. I don't happen to belong to...l am very concerned about
environmental matters, although the human health is my primary
concern since I have worked in it all my life., I don't happen to
belong to the group that wants to go back to the caves., "I do '
believe we are going to require energy. And I do believe that both
you of the Council, I believe all governmental bodies, City Public
Service and others, and people doing research like myself have a
responsibility as citizens to try to realize that we do need energy
produced, but we want to produce it in ways that are ecologically sound.
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s, you heard an excellent report today, I think it was the third
eaker, whose name 1 did not catch, from City Public Service that
iowed you a chart that pointed cut to you that coal and coal gasi-
‘cation could meet our needs well into the next century. All of
car needs, although we really don't have to have all of our needs
~et because we are going to have other scolutions. But coal gasi-
.cation is clean and therefore, you need not have any of these
.idiculous problems that go with outmoded, antiguated fossil fuel
»lants. Dx. Hull's comparison of fossil fuel and sulfur dioxide
:rsus nuclear is just simply irrelevant. We don't need to have
-whose plants and in fact, I would do all the fighting that I have
ione concerning the nuclear issue against fossil fuel plants of
the dirty variety and I have. There is no need to do that. Coal
gasification is going on stream, it's available in other countries,
that is not a question. We are going to have it, El Paso Natural
“as is uvp to its ears in building coal gasification plants and
that's fine. It can solve our problems well into the next century
and beyond for that matter. But I think there are better solutions
coming along. Dr. Teller pointed out .to you that on a small scale,
zolaxr power now can fulfill a large part of our needs. On small
scale uses at the home for example. That is even pessimistic, it
ran do a lot better than that, There is no doubt whatsoever and
20 physicist or engineer can challenge it, solar power is workable.
“usion, we can't be sure yet, it is a maybe. Solar power is
-‘orkable. What Dr. Teller said though, at individual level, solar
s0Over is competitive now. At the large scale level now, it is
wfiree times maybe fold as economically costly as other forms of
~ower. There are two things about that. On the 1arge scale,
olar power at three times the cost of nuclear power will be the
~iggest bargain the human species could ever buy. Second, in
~cntrast to the engineers and physicists who have given up on
.ueerican sclence and technology, I haven't, they are willing to
. zwept the dirtiest possible process for making power, they are
+1ling to accept the possible contamination of the earth for
~untless generations and they give up on the genius of American
~zhnology. I say, you tell American technology that you want the
~ice of solar power to come down that three fold factor or more
- the next five years and give them a green light on it and you
.41 have solar power for less than any form of power that we are

-caerating right now., Thank you. I would be happy to answer any
- cestions. o S

. :YOR BECKER: = Thank you.'sir; Are there any members of the Clty
coancll that have any questions that would llke to ask the Doctor.

_\. SAN MARTIN:

B

Yes, Mayor, I would llke to ask a-questlon.
fact that you are here, Dr. Gofman, sharing the same: symposium
- Dr, Sternglass does not necessarlly associate you with his
‘ews. Do you share any of his views on the research that he has

wone on the infant mortality and the methods he used,-the methodology
4 used - at arr1v1ng at his concluSLDns?

R, GOFMAN: I don't happen to do research of that particular
‘ype. I use other methodology. Dr. Sternglass has recently given
»2 the findings in Pennsylvania and I am studying them very care-
‘ully. I know this, I have not seen a responsible response to Dr.
-ternglass's statements. I have not seen a responsible response.
vhat has bothered me until recently about Dr. Sternglass's findings,
«1d X have discussed that with him at great lengths by mail and by
-2rsonal conversation, is that I am surprised that the affects are

n large that he has seen for the small amount of radicactivity
- wat was supposed to be released. But now he produces evidence
wat the

amounts that were released were a lot higher by very
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reliable people, nuclear utilities service. It is supposed to be

a red hot organization on how to do these measurements and they
come out and make the old reports look erroneocus. So, you See now,
if when Dr. Sternglass points this out to me that the amounts re-
leased are so much higher, then I am beginning to be less skeptical
about the findings. I was skeptical earlier because with small
releases, how could you get such big effects? -But now that he is
showing these larger releases, I am really concerned about that.
But let me say this. Dr. Hull said this morning, oh you are-going
to get:a millirad, less than a millirad in the future from all of
these reactors. I have only one statement to make on that and
that is hogwash. And I will tell you why. You go through the
physics of this calculation of what it amounts to in radiocactivity
per plant produced per year and then say you have a thousand

plants and you can show that unless every step along the way is
going to be ninety nine point nine nine perfect day in, day out, year
in, year out with every possible accident spill, that we are going
to get not the doses of one millirad, we are going to get the doses
of hundreds of millirads or thousands of millirads per vear. So,

I consider all these calculations meaningless because I don't £ind
it credible that humans and machines with their fallibilities, in-—
cluding the corrosion that Dr. Sternglass talked about, are going
to do ninety nine point nine nine percent pexfection from now to
~eternity and that is what it takes. Including sabotage, accidents
and everything else. :

REV., BLACK: . Doctor, I was particularly interested in the-social
implications+of the creations of such a plant regarding the:way in
which it has to be protected and this general change in the pattern,
of course, showing it from the time vou...the origin of the substance
to be used for energy on to the production. Do you,...we do not

hear of a great number of expressions of social change that comes
with this kind of plant. Do you visualize any other social changes
that might come with this kind of production of energy. I know
there has been indicated, of course, the human harm, the harm on

the person, but I am simply...I was not aware...it seems to me...
introduce a new kind of idea to me and I can see how it is possible
that a change of a dangerous element placed in a community then
began to change its format, its operation, this kind of thing. Are
there any other social implications that you would like to enlarge
on? ' : : : :

DR. GOFMAN: These are very large ones when you consider the
fact that they may mean....For example, we all heaved a big sigh
of relief with the nuclear non-proliferation treaty. Now when you
begin to think the social implications of plutonium being stolen
from this industry a little bit. Therefore, any two bit underworld
organization beginning to have plutonium available, let's suppose
they don’'t have a guarter pound of plutonium in their hands. A.
guarter of a pound, that is a hundred grams, about a tablespoon
full, a very small fraction. This man says look San Antonio, I
want this or that done or else. 1 am going to release a guarter
of a pound of plutonium in a fine dust over San Antonio. You are
going to do what he says or you are going to evacuate San Antonio
or every one of you are going to get lung cancer many times over
even thowugh you can only die from it once., Now, our society is
going to become total prey to terrorists of all sorts with the
advent of a plutonium economy. It is any rational thinking group
would immediately reject an energy economy built on plutonium for
that reason alone. That is one of the social problems.

June 27, 1973 -59-
al



The other thing is to avoid such becoming a victim of
2ch terrorism you must go over to a total police state. Even
inen, I don't know how you are going to do it. But you are not
»woing to let people walk out of nuclear reprocessing plants with-
»at searching them. They can take a little bit out each day. You
sre going to have a total system of seaxch, watching people. When

talked at the South Caroclina legislature about these trucks with
»Iutonium, I said what are you going to do if someone attacks that
sruck? Either with an explosive that just spreads things around
ler terrorists purposes or to acquire the plutonium? They said we
zxre going to have radio communications with the main plant. Isn't
:hat great? They are being hijacked or a bomb is being exploded
:nt them, they are going to have radio communication with the main
7lant. You know, there were some guys that had communications in
e Watergate apartment and it didn't do them any good, they got

caught.

“AYOR BECKER: Any other questions?

“EV. BLACK: I was just wondering. The party that'mightléteal
ii1ls, wouldn't he be dead?

s=2. GOFMAN: No, well, ves and no. Plutonium...the toxicity is
“hen finally divided and inhaled. And you could carry around with
“ou some plutonium and not be hurt by it. But get it finally divided
:nd inhaled and as I say about a pound of it is about a nine billion
wang cancer dose worth., There was an interesting article in the
“an Antonio Light that bears upon your question. Last night when
came into town, I read it. What it did was, this article talked
‘3 & nurber of people who lived near nuclear power plants. I feel
weat, I feel fine, I love it here, couldn't be better, I would
ke to move closer if they would let me. Well, the point is, sir,
 the ten years, we have called the laten periocd between the time
- radiation exposure and when you develop a fatal leukemia or a
.tal lung cancer, you will feel fine and you will show no outward
znifestations and that is the subtle danger of this type of thing.
..y when those pecple say I feel fine having been exposed, there
=5 an accident in Rocky Flats and one fireman that's a plutonium
.~ctory for weapon, one fireman got several body burns in his lungs. .
ey asked him on national television a couple of weeks later, he
-»id I feel great, but that is the point. He feels great, when he
# s lung cancer, he won't feel quite so great and then when he dies
it, he won't feel at all.

LYOR BECKER:".'VThank you Dr. Gofman.

. LEVINE: Mr., Mayor?

1YOR BECKER: | Yes. . _ :

R. LEVINE: I just want to say that concludes our formal speaches

‘nd we appreciate both of them being here. Thank you sir.

AYOR BECKER: Now the agenda shows next, Mr. Rowan Harwood, President
£ the Greater San Antonio Chamber of Commerce. Is Mr. Harwood still in
~he audience? o :

3

{R. ROWAN HARWOOD: ~ Mr. Mayor, I am Rowan Harwood, President of the
wreater San Antonio Chamber of Commerce and I am here to give you a
7esolution. The Board of Directors of the Greater San Antonio Chamber

»f Commerce at its board meeting on Monday, June 25, 1973 has unanimously
ado?ted this following resolution which I would like to read to you now.
‘faving considered the various options available.... (copy contained with-
-n reports submitted) Thank you very much. ' . '
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MAYOR BECKLR: Thank you, thank you Mr. Harwood. Next, is Mr. Richard
Balmos - San Antonio Manufacturing Association.

MR. RICHARD BALMOS: Mr. Mayor and Council since May 10, 1973 our City
has been experiencing a critical energy crisis. (copy contained within
reports submitted)

MAYOR BECKER: Thank you Mr. Balmos.

MR. PUFILLO: Honorable Mayor, may I make a statement on the point of
order? It seems to me that in a democratic meeting like this, the pros.
and cons should have alternating turns at the microphone here. ~ You
have had two pros, it seems to me that you should alternate. One pro
and one con. That is the democratic process.

MAYOR BECKER: Mr. Pufillo, I am following the agenda as it is pre-
scribed.. Now the next part of the agenda is the City Public Service
Staff and their consultants to have a rebuttal to the talks that were
made by Dr. Gofman and Dr. Sternglass. So, that is the next order of
business on the agends. Then we will have citizens to be heard.

(Someone spoke from audience - inaudible)

" MAYOR BECKER: I would assume and cannot speak for Mr. Deeley, but

I would assume that the City Public Service Board and their staff and
the people that are representing them today, would be open to questions
by Dr. Sternglass or Dr. Gofman, Mr, Deeley.

MR. DEELEY: Thank you Mr. Mayor, First, I would like to read a
piece of information regarding Dr. Sternglass. I will take only a part
of these statements identifying the source. The first is the Health
Physics Society. Part of this statement reads, his, this is Dr,Stern-
glass, "His allegations made in several forms have in each instance
been analyzed by scientists, physicians and bio-statiscians in the
Federal Government, and individual states that have been involved in
his reports and by qualified scientists in other countries." Without
exceptions these agencies and scientists have concluded that Dr.
Sternglass's arguments are not substantiated by the data he presents,.
This next statement is by the American Academy of Pediatrics, a Commi-
ttee on Environmental Hazard, "A wvaluation of the data, that is Dr.
Sternglass's data, an evaluation of the data has convinced the commi-
ttee that his conclusions are completely unfounded and unsubstantiated."
Another by the Michigan Department of Public Health, "Sternglass paper
has not been based on scientific tests but rather on a statistical .
data evaluation of infant mortality rates and reactor plant emisions.

" Selecting and rejecting figures to arrive at an apparently bias conclu-
sion and by the same party the three independent tests with which Dr.
Sternglass claimed to verify his tests, were not tests at all, but
other papers written by Dr. Sternglass using the same irresponsible
methods interpreting and selecting figures to fit his conclusions.”
This statement by the U. S, Atomic Energy Commission, "it should be
noted that while this plant," and they are speaking of the plant in
Harrisburg, Pennsylvania, "continued in operation, the infant mortality
for Illinois began a steady decline in 1966 and reached twenty-two
point four in 1969. Dr. Sternglass made no mention of this reduction.
And this statement by the Pennsylvania Department of Environmental
Resources. It appears that Dr. Sternglass even using selected data

to fit his theory has not proven that any relationship exists between
the proximity to nuclear facilities in Pennsylvania and infant mor-
tality rates." This by the U. S§. Public Health Service, "this critique
has resulted in a faillure by us to agree with the scientific approach
used by Dr. Sternglass in evaluating the data that he has utilized in
his report." The University of Missouri, "however, ten years of study
has not convinced me that statistical juggling such as Sternglass has
presented in the April bulletin, will serve either the cause of peace
or of science.” Dullhouse University in Halafax, Canada, "it is
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vsident from the plot that among these, that is the Canadian providen-
25, a large rise in Strontium 90 does not tend to go with the large
‘ise in excess mortality. If anything, the reverse is true." The
-werican Public Health Association, in the lMay issue of the "Journal",
these letters appeared in the May issue of the "Journal" and clearly
~dicate there is no basis and fact for the claims made by Professorx
“ternglass." Science Magazine, "Sternglass contends that the fallout
rifted eastward from New Mexico and that by 1950 there was substantial
s.cess in infant mortality in those southernstates over which it had
‘mifted." To top it off, the AEC contends that fallout cloud from
Zmagorda did not even go eastward. Dr. McDonald D. Round in a letter
ritten to the New York Times, "we indorse his right as a scientist
3 advance such a theory but are compelled to note publicly that his
snclusions do not follow from the evidence presented and in oux
~inion, are falacious." Dr. Leonard A. Sagun, Dr. Sagun is Associate
irector of the Palo Alto Medical Clinic, "I found no evidence in the
zstimony of Drx. Sternglass to support his contention that fallout or
diation from nuclear facilities has a dullaterious affect on human
alth." Dr. Arthur R. Tamplin, who incidentally is the co-author of
-2 book that the gentleman here has. Dr. Arthur Tamplin, "in this
:.igle a point by point criticism of the Sternglass manuscript will
presented. It will be shown that the data do not support his
nclusions and that the major factors influencing infant and fetal
~xtality over the past fifty years have been improving socially econ-
+le conditions and the introduction of antibioties.," Dr. Alice
.uart, first of all it, a Sternglass paper based largely upon her own
~rk is riddled with mistakes. So I present that in evidence and see that
w22 council will get copies of this information. I am now going to call
Dr. Hull. Dr. Hull for a rebuttal to....

Ct. HULL: I want a chance to answer that personal attack which hardly
:is to be testimony in an attempt to attack a person’'s character.  Let

© try to understand what is going on here. There has never, I would
+, at any hearing that I have been at.

- WOR BECKER: If you would forgive me please sir. Limit your re-
" "rKks to five minutes please sir. Would you do that please sir.

. STERNGLASS: I think the public needs to know what efforts are
ing made by the Atomic Energy establishment in the industry and the.
.-ople that have supported it for years and years to try to fight the
‘za. Since they cannot answer the data, since they cannot explain
-y seven or eight years after the reactor started at shipping port
Lundred more people a yvear are dying suddenly in Beaver County.
"nce they cannot answer this, they choose to attack the accredability
stead of the fact. Let's just take a few examples. The Health
v5ics Society, fourteen past presidents signed a statement, thirteen
them do now or have in the past belonged to the Atomic Energy Com—
<sion or the Organizations that have set the standards which are now
‘g gquestioned by the National Academy itself. Among them was one
Jividual, the head of the National Radiation Protection Council. The
ncil on Radiation Protection, Dr. Taylor. Under oath, questioning
council for the national interveners last April, early spring in
‘hington. He was asked if he signed this attack and unprecedented
snt and he said yes and then council asked him, did you read the
ierial on the basis of which you signed this attack and he admitted
I did not. This is the nature of the criticism that has been left.
+ is the American Pediatric Association? A committee on which Dr.
snard Sagun was executive director. ‘Dr. Leonard Sagun who has been
‘King for the Atomic Energy Commission in one way or another for the
‘ter part of the last twenty vears was the author of that report,
'+ EPA the author of the report that attacked my findings on the effect
fallout was the Disalina Tompkin was the wife of the former Deputy
rector of Standards for the Atomic Energy Commission who was moved
s the.EPA as a director of the Federal Radiation Council who say
* perrissable level of Strontium and iodine from accidents in 1964
j 65 of a factor of about ten times. These are the people who are
-+ng used by the industry to try to discredit critics wherever they -
- ¥Ybe. I can go on like this all the way through. Who is Dr. Round? ~ !
: Round happens to be emploved, was working and is in fact a member
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»f the Chapter, the New York Chapter of the Health Physics Society and

in deed has been supported throughout his career by the Atomic Energy
~ommission. Dr. Leonard Sagun, I mentioned was presented as an inde-
pendent critic working for the Palo Alto Clinic, but it turned out that
when I first met Dr. Leonard Sagun personally at the German Town Head-
juarters of the Atomic Energy Commission where he had been working for
years trying to minimize the effects of radiation on man. Gentlemen, you
have to decide who has a greater financial stake and a greater stake
protecting, years of keeping information from the publlc, or these gentle-
men associated with the industrxy. Thank you.

MAYOR BECKER: Thank you, Mr. Hull. I think Mr. Deeley requested
that you speak next, is that correct? R : .

DR. HULL: Do we need the television light on now? I don't see any-
body running anything now and it is sort of bothering me. In the interest
of time, I am pretty near to having that beer problem, I am not going to
show the slides that I intended to but I brought along some written material
and perhaps if I can get these copies up to you, we can follow through a
few diagrams and you can’'see for yourself the evidence and decide whether
or not Dr. Sternglass is being pexrsonally attacked and maligned or evi-
dence, the scientific evidence just doesn't agree with his allegations.
And at some expense to my muscles, maybe it's good for them, I brought
along copies for what turns ocut to be the number of people in the audience
and so I will be glad to share these with you. So while you are turning

these to figure two which says on the top of it, Mortality Rate in the U. 8.

for Infants Zero to One Year and there happens, they got put together in
an awful hurry and there are two of those but the second one says figure
one. It came from two different papers and so it is about nine in I think
While you are turning there, if I can just comment on Dr. Sternglass's
allegation that he just made. That some how there is a conspiracy here
to, shall we say, get him, I quess is what he means. I rust say that I
am embarrased. I find it difficult to cope with things on this sort of
personalistic level. Maybe to depersonalize it a little, I have had an
opportunity, being the author of a paper with Dr. Shuer who is at Queens
College and a consultant admittingly at Brookhaven and perhaps work came
two with this brush because our, indirectly our money comes from the
commission. That, never the less, we took and examined all the papers
that we could get our hands on, at that time, of the scientific question-
ing or reputation of what Dr. Sternglass has had to say. I have been
doing it since. I must have done some fifty or that are in print especi-
ally of his scientific reputation and I find it hard to believe for ex-
ample that Dr. Stuart who was in Great Britian at Oxford University, that
Dr. Rockflat and.........Great Britian........the......T can't think of
his name in the Swedish Academy of Science who denied that Dr. Sternglass
for instance from their strontium 90 data applied to Dr, Sternglass's
work. I find it difficult to believe that they are all part of this giant
conspiracy and as the editor of Nature said in the Profits of Pollution,
which is an editorial that they published, sort of questioning whether
Dr. Sternglass accused them of being a part of this conspiracy because
they wouldn't print a refutation of an article questioning him that was
printed in Nature. The editor of Nature, the British Scientific Publica-
tion, said something like this, It may be, you know, Dr. Sternglass is
lodged in a conspiracy as he has in this time. It may perhaps not be a
conspiracy, but rather the weaknesses of his scientific arguments that
make it difficult for editors of scientific journals who, I am paraphra51ng
now, who are intent in presexving the body of scietific evidence and who
in general don't turn down papers they don't think whose evidence would
really stand up. They generally turn them down. It is not just Dr.
Sternglass, many people have had papers turned down including myself, on

occasions. So I..... You can draw your conclusions as to whether there
is a conspiracy or not. I don't think so. Let's take a look at thlS first
one. It says, "Mortalitv Rate in the U. S. for infants 0 to 1 year

And you gentlemen and woman on the council will see that.

I want to say here that I think the whole crux of Dr. Sternglass’s
argument with regards to reactors, certainly sort of stands in the way
of whether or not he has made a case in regards to fallout. Because that
is where he spent rost of his time and effort. And Dr. Gofman has already:
said that the doses from reactors are perhaps at least on the average of - !
a hundred times less than those of fallout to any large numbers of popu-
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i during those sawme vears. and his arguﬂents hold, that there sirply

4ht to be something like the corresponding bumps on the teop line like there
-2 on the bettom line. You just don't see them, And I said it seens to me
wther difficult. Now, if you will just fold ovexr the verv next page,

«zause it got in there twice again, which 1966 infant mortality Near the
z23der I Reactor and the next one says, Leukemia and Aleukenia Rates
‘A 1940 1567.

ion. So if it doesn't stand up for fallout, it is verv difficult it stands
for reactors., The first one there, vou notice on the top, indication

Dr. Sternglass, that shaded area on the top of the figure is Dr. Sternglass
for instance the excess infant mortality over what would have occurred,
projection of that line over what whould have cccurred in 1950 on roughly,

1. there been no testing. Then you see on the bottor, our measurcments
rookhhaven of the changes in background that attributable to the fall-

YDR BECKER:  Hr. Hull may I interrupt you for a second, I don't seem to

S e

able to find the corresponding information.

HULL - Are you on the same thing? I think I started on about the
_nth page and I am going on from there. The first figure was in twice so
TS I The ficure on leukemia is the next one, vou started at the wrong

age.  This is data on leunkemia and aleukemia rates in the United States.

important part of that is, although, the total has been géing up over
5@ years that Dr. Sternglass talked about is fallout, 1940. This
wened to be 1970, that the one to four group, certainly the most sen-

-~ive in the population. I think Dr. Stuart's work shows that infants

~aved....radiated in utero have an excess mortality over nine. Other infants
were not radiated while they were in their mother's womb. One of the

zlts of this external radiation is certainly....primarily....predominately
o5t an excess of leukemia in the some where one to four vear group.

11 notice that....part of influencing this group in the United States and
‘s 1s all of the infants in the United States zero to....that have been
“licted. - A1l the infants at risk and these are the actual rates here.

deaths per hundred thousand in .the age group. You will notice from 1950

. that the one to four year group has been down consistently, rather than

<nd there certainly aren't any bumps there that have any correspondence

~he access of fallout. So, it makes it very difficult to believe

.~ on general basis that fallout has not influenced the infant leukemia
-2 over that time somehow had any other influvence of the sort that Dr.

wnglass has described to us. 6 Let's lock over to the next one which says

% table nine, these are various sources and are just thrown together so they

not in numerical sequence, "Indicated Excess Risk or Mortality and
~mulated Effluent Doses to Populations in the Vicinity of Selected

.lear Facilities". Again this is a repetition of some of the information
-z I gave you this morning, but it includes the nuclear reactor, nearly

of the nuclear reactor sites at the time we put this together that Dr.
znglass had paid attention to., I relay all the numbers to you except
point out the important part of this again. The effluent doses within

-“hy miles. The average there and you will notice the highest one

icated around Humboldt is 1.1 millirem a year and that they go down from
. to some fraction of a mllllrankln. !

- HARVESTY: Mx. Mayor are we going to give hlm unlimited tlme for re-
21?7 This is seven minutes already. :
- HULL: I indicated that I would like to go on for about fifteen
<tes and I think I can cover in about fifteen minutes, if I may.
‘R BECKER:  Mr. Harvesty,
YULL: I am sorry that is anzekpost facto rule that if someone had

<. that I had only five minutes I might have....I obviously wouldn't
tried to cover this nuch ground.

21 BECKER: Mr, Harvesty and members please. What we are trying to do
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iere today is conduct an intelligent objective hearing and I for one would
wpreciate it if it wouldn't deteriorate into some sort of shouting match.
. excell at that also. if called upon. Now, let's please contain ourselves
ind proceed in an oxrderly fashion and I will give equal time if anyone
sares to, that is in a position with the same degree of intelligence to re-
yuk Mr. Hull's discussion when is finished. Mr. Hull would you proceed

ylease?

JR. HULL: - Dr. Sternglass indicated that a hundred millirankins or so,

{f I can remember what he said, and it has been in his papers of X radiation
iccording to Dr. Stuart was a doubling dose for the excessive infant mor-
-ality and remember that is....leukemia and cancer, there was infant

nortality from othexr sources, as far as Dr. Stuart is concerned. So that we
...-that is in one shot and we are talklng here about exposures based over some
long period of time. And again there is every reason to think that if you
space the exposures out over a vear, that many effects, not necessarily
sveryone are far less effective than if given at one time. More doubt about
#shether this thing holds. It is a radiation effect of a magnitude versus

10st thatthere is no other support for in scientific literature by a hundred.
thousand ten thousand times something of that sort., Is that a heckler over
there or something? Then just notice just, very briefly, the total number

»f man....rankins and this is a calculation from Calculations by Carl
samosfelter of the AEC, but at any rate, these are very small numbers compared
to the fact. Let's take scmething like a million man rankins total before

vou would expect to see a few hundred cases in the population. It is hard to
helieve that this effect that Dr. Sternglass claims is so. The next one

here is figure four, Dresden I .Infant Mortality and when I call your attention
to the shaded areas, are the areas that Dr. Sternglass selected. You will
notice that in the tope figure, the solid line, is adjacent counties to the
reactor and there are relatively few number of people there. And I want to
try to educate vou in statistics, except to say that if you have a sense that
is going to happen with a certain probability, the smaller number you have,
the wider the range of probability you get and as vou get large populations,
the isolatins are about a nean trend and much less. MNotice when you cget to
the state line, which is the x line there, it deoesn't jump around verv much
even though on the average it is not far below the average of the adjacent and
controlled counties. But the important part about that is that Dr. Sternglass
happens to pick 1364 and 1966 therxe. So, he picked a relatively low vear

to start and a relatively hlgh vear at the end and said, this was a

hundred and forty percent increase in Grundy County. These....If you look at
tho middle line, the trend there, it doesn’'t support his argqument. It is
almost level, it has been decreasing over a period of time and those bars

that go up and down are the statistical errors and you would sav none of the
noints lie statistically, significantly, outside of the mean trend.

More important if you will turn to the next figure, which is sort
....figure two as it says, "1966 Infant Mortality Near the Dresden I
Reactor” with the bars on it. The first one there that presents the 1964
rates and I will call your attention to the very bottom where the gaseous
emissions in 1964 are conpared to the gaseous emissions of 1966. You will
notice that Grundy County 1s where the reactor is and as you go away from it,
these peracentages seem to....the '64 rate seem to sort of fall off as vou
cO away 'from the reactor and that first one, one hundred percent. is what
Dr. Sternglass claimed was the '64 rate was obviously and '66 it was two
1undred and forty or an increase of a hundred and forty percent like he said,
rignt. Okay, let'e lock at the next figure and compute 1266 to 1960 when
the reactor wasn't running, so we whould have a much larrer effect in a way.

Relative, if this holds it's own, the bars don't have any relationship to
Grundy county where the reactor is and the other areas. The geography of
the bars just foys up completely. kay let's look at '63/'66, the reactor

just started up then. Again you see the difference in effluent. If you will
loolk at the bottom is very great. There was almost no effluent in '63

and a Jarge amount in '66 and the bars are just not consistent with the
increase. They just scatter around.

Skip the next one if you will. That's Mortality Rate in the U. §.
for Infants 0-1 years....I awm sorry that cot in there twice. Ilow look at EHura—
boldt which is the reactor with the largest armount of eff]uenp in the U.S.°

r
“nd I ocall vour - attention again,; Dr. Sterngalss compared,first notice the,is—
nolations there again. The Hurboldt Countv is a solid dot, it's a solid line
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has a verv few people, it isolates around a lot, up and doun. Iotice
n vou lurp Califernia as a whole, has a very few isolations and the adja-
't counties isolate less because you have lumped together rore pecple in
adjacent ones. Well, notice Dr. Sternglass picked the lowest vear of all
infant rortalityv in Lurmboldt County and corpared it with, what lcoks
‘e to re, an iselation with almost the highest isolation ©f anv and
‘nouces that there was a very big percentage increase between those two
~rs. But notice the very bottom, the reactor effluent kept coing up after
535 and in fact in 1967 and '68 they were more than doubled than what they
re in 1964 and yvet the infant mortalitv rate in Humboldt kept going down.
i in fact by 1968 it was down around the state averacve., Now somehow,
«zre 1s a major inconsistency here. If there is an effect in 1964 to 1965,
should be the reactor effluents have the effluents deubled by 1968 and
. w2 infant wmortality doesn't attract them, it is very doubtful that this is’
s~use and of fact as Dr. Sternglass aledges on just that ground alone. Well
- au see the same percentage business here which I needn't belabor. You can
~0X at it yourself the problems of percentage are comearting near the reac-—
“ar and away from the reactor. However you get the picture that Dr. Sternglass
- inted you to get in 196....when you compare 1965 to 1964 of a large percentage
. screase in the year and then it falls way off as you go away from the reactor,
-t just look at the top one for example. The effluents kept geing up in
©7 and twice since they were in '64 and there is no geographical pattern at
3. In other words, Dr. Sternglass just hasn't been giving voun all of
-2 data and critic, after critic, after critic has said that Dr. Sternglass
7 selected data, only that data which shows the case he wants to make
2 conveniently not show his audience what he didn't want them to see.
=t might be alright for propaganda, but scientists resent this and I am
- aaking rather resentfully now, because it is non science. It is a be-
'~ ayal for what science stands for in my estimation, One has the obligation
ri scientists show all the information, that is difficult. That doesn't
~w your case and someone brings that out, you have an obligation to answer
4+ information or your scientific case falls and Dr. Sternglass has not _
wered effectively any of the charges that have been made against him. He
:1d rather cry conspiracy or some other thing. .

Alright, I will go on very briefly here. Infant mortality rates
~acted European Countries and White Infants in the United States. The top
You will notice that this is over a period of time and this is if
lout has caused infart mortality it hasn't and I want to get on to the
nt that I want to lead to. There are more probable causes and I think X
show them rather persuasively, if vou will just stay with me for a couple
more minutes. Alright, notice the next line down is the non white infant
zality in the United States as compared to European trend. You will notice
i about 1950 on, which is the figure that Dr. Sternglass worked on, is a
@ deal more flatenning of non white infant mortality in the United States
i of white infant mortality. That is sort of a clue that we will go into.
: sort of wonder if fall out had anything to do with this. What is this
sective affect on non whites for? Very questionable in my mind. Let's
a2 to the next figure. The next figure, Dr. Sternglass and we and most
us have taken his base line on infant mortality between zero and one year.
“:t is the top 1line of the next figure which says infant and prenatal
rtality. This is from the American Health Association monographed by
3pirc Publishers, 1968, and the rate trend from 1935 to 1965, which happens
be the period that Dr. Sternglass chose as a base line. He chose '35 to
1 on and you will notice, indeed, under zero to one year they had a '
2ttening out after 1950 and stopped decreasing as fast as it did before
2n and Dr. Sternglass said that .was due to fallout Then vou will look
what contributed to that. It 'is broken down by pieces and veou will
f:*cover that the reason it flattened, that almost all of that major
‘nttening was Undexr The One Day Infant Mortality and that makes vou wonder
=t affect of fallout s this that works on zero to one? One day infant
wtality which is the major contributor of the zero to one year infancy
~tality. Alright, let's look at the next page and this is out of the same
crce and we will get 2 little clue about what it is. And I call vour
antion on this page again, because I think this is a major point. I
"1 bring it up in a moment about Alequipa and Dr. Sternglass's allega-~
m there, that is 1nfant mortality related to Shlpplncnort. And you-

{
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il notice that under one year, the non white infant nortallty rate con51stently

‘rom.the period of 1935 to 1965 has been about twice the United States white
nfant mortality and it had gotten worse from 1950 on. The white rate, al-

-hough it slowed down a little bit decreased where as the non white flatten-

2@, In fact, if vou will look under one dav, that next figure over there on

-he top, vou wull notice that the non white infant mortalitv actuallv in-

:reased after 1950. It had a good deal to do with its flattening of the infant

....now one of you have to be social economic experts to make some gueses

15 to why the non white infant rmortalitv is so much higher than the white in-

fant mortalitv. And Isay to vou again with a certain amount of vehemence

-hat if Dr.Sternalass was really concerned about infant mortality, that he is

intelligent enough and far more persuasive than I am, and this is something

that out of humanitarian concern, he might well attack, instead of dealing with

this frivious escapade about radiation having something to do with it. It

is Jjust complete nonsense, I am sorry.

kay now, look at the next table down, to get back to science
again. I am sorry to get carried away. The next one down is the breakdown
>f causes of infant mortality and we will stick to the relative under _
twenty—-eight dayvs which is the important one. "'And yvou will notice that, if
sou can read that,it is not too easy to read, they give the total infant
mortality that is number one. The next one down is number nine, which is
certain diseases of early infancy. Now I suggest to you that there is not
a bit of scientific evidence for Dr. Sternglass's wild conjecture. No
other sc¢ientists that I know agrees with him at all and several have dis-
agreedly vehemently that the source he quoted did not include possible
radiation because as cause of the events within the certain diseases of
infant mortality as being why this trend occcurred., And I call your attention
further that if radiation had anything to do with this you certainly could
have certainly expected congenital malforrations to have been sinmilarly effect-
ed as congenital malformations are known to be one of the classical effects
of excessive exposure to radiation if high enough levels. And so look at _
the line number seven there and vou will notice that line number seven had no
cffect after 1950, has decreased a little bit, but it certainly didn‘'t
nave any upward change after 1950. WNo, I think that this in my mind just
completely demolishes you know, if something we know happens in radiation, did .
not increase after 1950 it is just sheer nonsense to say something that we have

ary reason to think has nothing to do with radiation was increased.

Tnls is not scientifically sensible. This is the reason why scientists in
general have had so much difficulty with Dr. Sternglass's argument.

Now about Aleauipa. Alequipa happens to have a verv laxce non
“hite and economically disadvantaged population and you can....it's a smrall
place, a verv small place, the percentage isclations are verv great in terms
vou know,.If you have twocases of infant mortality one vear and five the next,
you have a blg increase percentage wise and Dr. Sternglass loves to talk
about percentages as he is in this case. I suggest again, I haven't plotted
the nurbers vet because T don't have the raw data yvet, but I am willing to
hat you some money, that if you plot these over a long period of time,
vou will find that a small number like five one year and ten the next, twvo
cne yvear and five the next and over a long periocd of time, these are the
isolations I mean, of a trend that you would expect for a population of this
sort of icomposition which would certainly have a larger infant mortality
rate than Beaver County which doesn't have any percentage wise non whites as
Aleguipa does. So, that is so much for Dr. Sternglass in my estimation.

I would like to make just a couple of brief comments about Dr.
Gofman's statements, particularly in regards to Dr. liorman Frejario be-
cause I think this is a major vaper if it stands up. It has been read bv a
number of peonle besides myself at the laboratorv and I rust say Frejario
vrites in a somewhat difficult stvle and it is not alwavs easy to get what
the points are, he is making. HNobody else has had this sort of dAifficulty
7ith the paper. And I have been in fairlv continuous correspondence, not
evaery day, one letter a month for the mast several months trving to under-
stand Trejario's paper, to make sure I understood his argument. I have heen
eon the nhone with him a couple of times and what I c¢ot out of it was that he
as convineced, after talking to Dr. Gofman, that the additive model, and this
i3 a technicalitv, that Dr. Gofran never reallv advancoed, an additive rodel
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> thercfore Dr. Frejario had in one nart of his paper demolished an addi-

e additive rodel and maybke he anclogized to Dr. Gofman, hut Dr. Gofran

T never claimed that here was an additive medel. So nuch for that, but
Dr. Gofman didn't advocate an additive rodel, I don't want to get lost
technicalities, he had to advocate a rodificated model and Frejarxio's

:or shows that if vou assurme this, there are difficulties. The evidence
just not consistant as if there were statistics, but it is the reverse of
“at vou would expect on a modificated model. So, I doan't think that Dr.

pjario’s paver is non sensor, influkeable and further more, I am morc up

» date on what's going on than a vear aco in regards to Frejario. So

2t I still think that the....there is much reasonablv that radiation low

oses and low dose rates like that from background rates as Dr. Frejario paper
~wggests that the even lower doses and dose rates in nuclear reactors is Jjust
implv not something that deserves verv much of our attention in all the rank

- rdering of hazards that we should be worrying about in this life. Thank you.

AYOR BECKER: Thank you very much Mr. Ilull, Mrx. Deeley, if you will beaxr
ith me please, I did tell the opposition,; if that be the term, that thev

suld have egual amount of time to answer Mr, Hull's rebuttal and then we will
. voceed to your next speaker after who ever this might be. It is the only
2ixr way to allocate the time.

2, STERNGLASS: I appreciate this courtesy very much. I know it must
"2 difficult for you as non scientists to try to find out. For two avparently
~ually competent scientists with equal backgrounds can come up with ter-
~ibly contradictory interpretations of what is supposed to be a very clear
cut scientific matter. But I think vou would have realized that what we
- dealing with:such enormous erotional implications for the people
avolved that you rmust give this some consideration. You rmust realize that
ong other things, Mr. Hull was responsible forxr the operations of the
" snokhaven reactor with regard to its gaseous releases. And cur study has
wn that apparentlv, and of course, none of this is absolutelv certain,
re was a rise and decline in infant rortality in Long Island where he lived,
rnected with the operation of the reactor. If I were in his position, -
would feel egually upset. AaAnd therefore you must understand that
are dealing with a tremendous emotional problem and therefore we nust
'n to other peonle who are not involved and trving to get some balance

gement,

STERNGLASS: " Now, you were told today that there is not one scient-~
in the world who agrees with the kind of findings that I have. Un-.
tunately, and I regretted this is not the case. I will just try to
“icate to you what othexr people, other than Mr. Hull, or cther people -
thought radioactive releases would not have such terrlble consequences,
& they have found. Then you like the jury in every trial nust try to come
vour own judcnent as to whom to believe which is always a difficult thing. -
- her 1,-Morris Degrut head of the Statistics Department of Carnegie
.on University, after learning of these findings and their potential impact -
the City of Pittsburg, under took a totally independent study of the :
+dings of infant mortality that I had come up with. 2And he loocked -at four
- sctors. The brookhaven reactor, for which Mr. Hull was responsible, the
sden reactor and the reactor in Indian Point West Chester County, New
<. For Brookhaven, Indian Point and the reactor in Dresden, he found a
111, but clear positive relationship between the changes, ups and downs s
1 releases and the infant mortality changes. He did not find it for the
ippingport reactor where we have recently found it. Interestinly enoucgh,
would now expect no such correlation because as I indicated to you there
every reason to believe that within the last five yvears the two releases
~»m that reactor were not reported properly so that of course he could not
2d such a correlation. WNext, Professor Herman Symber, professor of
slth Physics, author of the present widely used text book on Health
“rsics at Northwestern University, had one of his students, Mr. John Sang to
lertake. an independent study of seven nuclear sites and three fossil fuel -
- es and for each of the nuclear sites Mr. Sang and Dr. Symber found an
"ward trend of infant mortality in the county where the nuclear facilitv is
cated compared to the state where it kept on going down. When he looked
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t the coal burner, he found no such change of the trend in the county
ontaining the plant relevant to thé state in which it exists. Dr. Lester

. Lays, head of the Economic Department at Carnegie Melon University.,  School
f Business Administration, examined the correlation on a multi perimeterx
tudy between sixty-one metropolitan areas of the United States and the levels
f Stronium 90 and Seisium in the milk. And corrected it for the average
rdinary pollution of the aix. He corrected it for differences in population,
ifferences in altitude for cosmic rays and in his conclusion of this paper,
e said that he finds a clear correlation between Strontium 90 levels in

he milk and infant and total mortality of the adults which their cause in-
luded the kind of cancer and heart disease mortality we have now seen around
ecaver County, around the shipping port reactor and in Svnectody. And he

aid the correlation was stronger than for ordinary air pollution.
urthermore, it was on the basis of all of my evidence that the Governoxr of
ennsylvania appointed a committee which includes' Dr. Carl Z. Moxgan who
ccepted to be on the committee on the basis of these disturbing findings

hat I have been making. And among the scientists some of the top scientists
n the country who have agreeded to examine this material, if it could be
rushed off as ea81ly as Dr. Hull would have you do it, do you really

elieve that it is a good politics for the Governor of the State of Penn-
vlvania in the home state of nuclear power to gquestion the safety of. nuclear
lants? Thank you. . P S S . e

[AYOR BECKER: Mr. Deeley would you please proceed with your next speaker?
m are going to conclude this hearing at 6:00 and I am taking it upon myself,
- will bear the full responsibility for having adjourned it at 6:00. We :

ave been here since 9:00 this morning or there abouts and think we have
iven sufficient amount of time to hear the experts in their fields, to hear
he people who can speak with authority, to hear the people who are know-
edgeable on thelr subject and I have here twenty-seven ladies and gentle-
en who signed up to speak in favor of the nuclear power plant. I would be
anpy to read the names, if they so desire. I have in this hand eighteen
nd one~- a1ineteen that wanted to speak in opposition to it. HNow, I am ex-—
recising this prerogative because of my own determination and my own judge—
ent. As much as would like to stav here all night, I don'’t think with all
lue resmect to those who have signed up to be heard in favor of or opposition
hat they could possibly add anvthing to what has alreadyv been said here
odav bv Dr. Draper, Mr. Hull, Dr. Gofran and Dr. Sternaglass. So, with that
bservation and with that belief in mind, as I said I do apologize, this
wust be brought to a halt some time today because this City Council will en-
‘age in another one of these sessions tomor*ow, in all probabilty, and
here is just so much that we can accomplish in a given amount of tine. So,
lr. Deeley will you proceed please?

IR. DEECLEY: Mr. Mayor, 1f we could please, Dr. Draper would like to say
. few words, he will be short and then I believe Mr. Locke ultimately would
ike to close after vou hear your other speakers. :

R, DRADPER: I think your observation, that little can be added at this
oint is very astute, I doubt that much will be added, I want to address the
uwestions of the nuclear plant except in two regards. I think I said what I
lad to say this morning about the design and careful construction of. the
luclear Dlant, but there are two points I think that are wvorth brief comment.
nme is the question of insurance which was raised again bv Dr. Gofman.

n particular, he raised the point about the exclusion of liability in hone
wner's policies and just like one sentence to say, the reason for the ex-
lusicn is of course that exclusion is of course that sort of guarantee is
Fforded by the Price Anderson Act., That was the purpose of passing the
‘rice Anderson Act, to protect the general nublic in the case of anv kind

[ nuclear inciddent. And at the time the Act was passed, the upper limit
n the coverage, the indemnity was 560 million dollars but they left open
he option of raising that, should the need arises. They have not yet done
2. If there were a need and if there were claims in the excess of seven
ents on the dellar or something of that sort, I am sure that restitution
uld be nace.
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The second question is one of corrosion. That seems to have become
irportant issue and the most salient feature on the corrosion question is
2t part of the nuclear plant that is most subject to corrosion damace,

ﬁely the fuel elements are replaced very frequentlv. Unlike the fossil

=1 plant, that part of the fossil fuel plant that takes the greatest wear

1 tear is the fire box and, therefore, vou would expect it to wear out rmore

Zexly. It has to last for the life time of the plant or be replaced.

a nuclear reactor, it is scheduled that these parts are subject to corrosion
fuel elements, are replaced on about a three year basis. So that is not

peh a significant factor that it might appearx.

Finally, I would like to discuss the alternatives that vere pro?osed
‘both Dr. Sternglass and Dr. Gofman. They both seem to have little faith.

‘tittle faith in today's technology, has vast faith in tororrow's., They
sggest that we could use coal gasification. It is certainly true that ceal

. 3ification is a wonderful idea and it is in process. L1 Paso MNatural Gas

in the process of constructing a larce coal gasification plant, but it is

rtainly not sorethlna that one could purchase today. I guarantee that
o City of San Antonio could not contract for gas provided by coal gas-
ication for delivery in 1980. In closing, I weuld like to make a bet with

Gofman, he said that solar power could be obtained for a price of roughly .
ree times that for nuclear power, My bet is that he can't find anyone who
11 give him a quotation for three hundred and fifty megawatis of central’
2tion solar power within the next year at a price of four times the price
a nuclear plant. 1I'll bet you a hundred dollars eventhough I am a poorx

wderpaid University Professor.

~YOR BECKER:  Dr. Gofman, would you like to answer that? You might even
~ni to lay some odds on it.

__GOFMAN: That is not a bet that I would take on who would guote on
thlng in the next year because we have so underfunded solar power that

‘sre is no body in position to bid on it. It is interesting about the_nuclear
~wer advocates, they face the problems that have been raised. Fantastic

nblems thev say we will solve it tomorrow.

With respect to sunshine, green plants have been making storeable

-urces of energy which is probably where fossil fuel has come from. We
-11d make energy from green plants now by soclar power, by methods of con-

rting it either into gas or 'oil and when they look at that problem, they say,

= that might take a hundred years to work out.  The green plants have been

~ng it for millineya, for millions of vears. But look at-it and sav.

=t looks impossible. I would like to quote that if you want references on

+tations, Professor William Haronovan, Professor of Civil Engineering of .
University of Massachusets, Amherst, Massachusets has published papers in .

-ch he has made direct economic calculations per killowatt installed and.

= pointed out for ocean thermal which is an indirect form of solar energy,
cost per installed killowatt shoulc be known if we were to build plants- .

‘~h that, less than the cost of per installed killowatt of nuclear. Second‘7’

h1as pointed out, for large scale wind power, which is also indirect

- ar power and enormous resource that the cost per installed killowatt

~uld be now very much less per killowatt than installed nuclear power. And
»ould be delighted to take Dr. Draper's address .and provide him with those
‘erences. They are really not that hard to find.

YOR BECKER: + Mr. Locke.

LOCKE - Mr. Mayor and Counc11, I assure you that I won't speak long.
aerely wish to., if possible, give some idea about the position of the

»lic Service Board on this. The first, - well, I'll put it this way. I am
‘nna try to look at this strictly from a practlcal standpoint. We have the

©oision that we have to make tomorrow. I want first to remind the council,

at we do not decide tommorrow whether we build a nuclear plant either at

n Antonio or anywhere else., The plans that we are talking about will be

21t in Matagorda County somewhere over one hundred and fifty miles from .
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an . Antonio whether we participate in lt or not. The decision that we have

o make tomorrow is whether we will pay thirty percent of the cost of that plant

nd get thlrty percent of the power. The only thing we would be building would

e a transmission line from the plant down there to here in San Antonio. Ac-

ordingly, even if you believed everything that Dr. Gofman and Dr. Sternglass

aid, even if you agreed with that theory, there is nothing we could do to

eep that plant from being built. Now, I think this. T think the people of

‘an Antonio want their lichts turned on. I think they want their industries

jperating. I think they want to use their air conditioning equipment, run

heir tv's and radios and to use their electrical appliances. Ve can't do

‘hat unless we have power. It is going to cost us money to get the power

yut I think the peonle are willing to mav for it as I think we need the power

wmd I think we want what we use the power for. Now it is pretty well

mnderstood I think that there is not going to be 0il or gas. MNeither one

s sufficent to handle any future plants. ‘' We would be pretty lucky if we are

ible to get enough to Peen the plants that we now have in operation running.

XCcordlngly, we have to go to something else. We are going to coal for two

slants, possibly three or four plants, between now and 1981l. We could

)OSSlbly do nothing be build coal plants but there are questions about coal.

*oal is objectionable in a good many ways. Many people will be after coal.

fhe prices will be going up. We have to bring it from long distances, probably

From Wyoming, Montana and it would seem to us that we ought to try to get - :

any power that is safe and practical. Now, despite everything that Dr. Gofman

and Dr. Sternglass say, there is no cuestion, but that the overwhelming

najority of the experts on the nuclear question, believes that the nuclear Lo

slants are safe at least safe enougn to justify having them built. How, '

5>f course, this may be that the Atomic Energy Commission and the big companiés

have all of these scientists subsidized but I just don't go for that. The onlv.

specific thing that these opposxng gentlemen have named here, is this question,

that r. Sternglass thinks has arisen around Pittsburg. As far as I know, it

nasn't happened anywhere else, Obviously it has not been proven there. It

is merely a theory on his part and from what Mr. Deeley read to you, the

bulk of the other scientists have not accepted that theory. The majority

as I have said before, beliove in atomic enerqv, they believe it is the

coming thing, they believe that it is what we will have to have to carry us

over at least into the late 'B0's. The great majority of the major utility

companies have either already built and are operating plants or, are actually’

building them. Thev are all up and down the Atlantic coast. They are around

Chicago and Detroit. There are some in *the Northwest, there are some in

California and there is one to be built in Phoenix, Arizona. Texas

Utilities will build their plant for the Dallas - Fort Worth area. Gulf

States Utilities will build a plant in east Texas to serve, the Beaumont

arca. Houston Light and Power in addition to the plant that we are con-

sidering on going in is building their own plant in Austin County to serve Houston

The plant in Matagorda County will serve Corpus Christi. If we stav out of

the South Texas Project, we will be one of the few major points in Texas

that will be without nuclear power. 2And, in fact, one of the great

ninorities of areas in the country without nuclear power. We have no

anvironmental prceblem here. The plant will be built as I said before

shether we go into it or not. It is over a hundred and fifty miles away from

us, surelv it can present no nroblem to the city of San Antonio. Ve do need

the nowgr and from that thirty vpercent that we will get in that plant,

72 will get six hundred and ninetv megawatts of nower which is almost eighty
ercent as rmuch as we are cetting from all three plants as our Braunning ,

ﬁlant station. Tt is the responsibilitv of the Public Service Board to rake

this Zecision. Personally I think we would he derelict in our dutv to the

city of San Antonio, if we did not elect to oo inko the South Texas Project.

Manl vou, ” : _

IAYDR BLCIIR: Tnank veou Mr. Locke

L PUFPTLIO: Mr. Mavor, Mav I mnake a few remarks at t s tire?

VYOD DRCHLT Mr. Pufillo, will vou nlease let me conduct this reeting?
I would appreciate it very much sir. It would make it more pleasant for both
>f us. I avpreciate vour enthusiasm and T ¢an certalnlv understand, but

[ am trying to do this as equitablv as I can. ilow we have avproxina tely :
FlFfr rinutaes left, say forty five rinutes. There were twentv—seven qlqned
M for and nineteen signed un acainst. If we tale fortv five rinutes,

;hat is annroxirately a three to two ratio, if I have it ficured correctlv,

uld take forty five minutes, that would be twentv-seven rinutes alloted
o the wros and the fors, and cichteen minutes alotited for the against. On
i minutes eachr that would nerrit annroXimately five speoakers for and
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three or four speakers against, If you want to try to do this thing as
cxpeditiously as possible, I would suggest that you take three minutes

and vou will get nine speakers in the affirmative and six speakers in

the negative. So, you know who signed up here for and you know who
signed up against, I would suggest that yvou do it as rapidly as possible
so that you can utilize as much of your time as you can and the first
speaker that we will take is in the *for' group. That is Mr. Wes Bonifey,
then we will alternate to one of the 'against' group and that is about

as fair a way I know of doing it, Is Mr. Bonifey here? Mr. Bill Finck?
Mr, John Lyons? Well, that is three there. I am going to keep calling
these out until we get a winner, Bill Worth? Tom Van DeWalle? Larry
Garcia? If you are in the audience and care to speak, I'd apprecilate

it if you would yell out Ho! or something. Walter Pope? Theodore Spiers?

MR. THEODORE SPIERS: Here!

{AYOR BECKER: . The first one on the 'against' is Mr, Stephen Harvesty.
imagine you are acguainted with the fact Mr, Harvesty? Now, you have
vour clock set for three minutes, Jake? , '

R. THEODORE SPIERS: Mr. Mayor, Councilmen, ladies and gentlemen of
:he audience, As president of Texas Pharmacal Company, which is a

untally owned subsidiary of the Warner Lambert Company and employing

swer two hundred people at the San Antonio location with a payroll in
:xcess of $2 million, I would like to make the following comments. I

rave been a resident of San Antonio for the last five years. My family
snd I find it a most charming and delightful community that we have

zver lived in. However, I do believe that the City faces some very
serious problems at this time. Several years ago, with the blessing of
~he City Council and business organizations within San Antonio, the
~hamber of Commerce launched its campaign to bring non military, light,
~lean husinesses to San Antonio and this is an obtainable goal. We have

« good labor market, we enjoy excellent cooperation from both the

Chamber and the City Government and we have a year round pleasant climate.’
However, when you pick up the Wall Street Journal, and, in this case it

is the July 22nd issue, and read about San Antonio's critical power
shortage, ‘I cannot believe that any corporation would be interested in
locating in a city that not only did not have a current adequate supply

of energy available to it, but equally important had no current long term.
plans to serve their standing needs in the future. To me, the proposal

of the City Public Service Board entering into an agreement with the .
 Houston Light and Power Company, Central Power and Light, certainly seems -
0 be a step in the right direction. To demonstrate to people outside

>f our area that we do, in fact, have plans to solve our future energy

There can be no guestion that in the future we must rely upon
sources of energy other than natural gas and oil. If this country is to
trow and prosper, if this community is to grow and prosper, one of the
20st practical sources has got to be.the use of atomic energy. With the
“uly 1lst deadline facing us and knowing that not only that the City
ublic Service Board investigated this proposal thoroughly, but that the
~ther companies involved have also investigated it thoroughly and are all
.11 agreement that this is the proper direction to take, I think that

e City Council should support the Clty Public Service Board in enterlng
. nto such an agreement. In addition to supplying us with an alternative
~ ource of energy, it would also be the beginning of regional cooperation .
"o fulfill the needs of more than one community. A direction which we
ust take, if we are to best utilize the sources of energy available to . ..
:s, I believe I speak not only for the employees of Texas Pharmacal S
.ompany but also for the majority of San Antonians . when.I am saying, -
a0t to act 1n a p051t1ve manner on thls proposal ould only demonstrate

P
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fo.the people 6f San Antonib that we might have a nice river and a unique
city, but we certainly are not very progressive in our thinking.

MAYOR*BECKER: That is three minutes, Sorry Mr. Spiérs.

MR. SPiERS: - Thank you, Mr. Mayor. |

MAYOR BECKER: ~Thank you Qery much, Mr. Harvesty, three minu;es please.
MR. STEPHEN HARVESTY: My name is Stephen Harvesty and I am representiné

involved Texans. AS a concerned citizen, as a concerned informed citizen,
I am being graciously allowed five minutes to pour-my heart out as to why
we should not go into this nuclear fission type of power plant,

MAYOR BECKER: Three minutes, Mr. Harvesty.

MR. HARVESTY: This is an impossible task, but the zero hour has
arrived, a decision must be made, This opposing efﬁort is being made by
those of us who have been studying and watching the progress_of this
expensive, dangerous, and very fickle device, nuclear fission, To bring
some resemblance of reason to this discussion, those of us who oppose
this program are not selling anything, we find nuclear power .plan?s
throughout the country costing hundfeds of millions. Completely built
and the builders find either they do not operate at all or they work only
part time because of constant breakdowns, One plant had seven breakdowns
since last December, These plants are mute evidence of man's ignorance
over excitativeness to join the nuclear band wagon. These plants as a
result of prolonged use of radiocactive materials, are doomed to complete
obsolescence after twenty-five to thirty years. Being too expensive to
rebuild, they will remain dangerous, white elephants for ever.

| Paul Thompson's column reported yesterday that five thousand
street lights were not being turned off at the right time in San Antonio
to conserve electricity because of the failure of Photoelectric cells,
A comment made by a City Works Department employee is worth mentioning.
He said, "I suppose there is nothing invented by man that the fates and
bad breaks can't foul up." How true and tragic, because on that slim
thread hangs the welfare of the people of this state. Rates, bad breaks,
accidents, carelessness, Our technology can’t even control photoelectric
cells. You have heard that exposure to nuclear radiation, causes cancer,
causes babies to be born mentally and physically defective, and increases
the incidence of many serious illnesses such as heart disease, No one
has ever really denied these statements. In January 1961 issue of the
Readers' Digest was an article, "We Are Winning The Battle Against Birth
Defects.” This article states that one unlucky baby out of sixteen was
condemnned to misery of inborn illness or deformity. Radiation from
nuclear fission power plants presents this danger. We heard over the -
radio on March 3 of this year that today one baby in ten is born with
mental and physical defects. Are we winning the battle against birth
defects? We are not only losing that battle, but we are promoting birth
defects by our insane rush to nuclear fission power plants.

David Lilianthaugh, the first chairman of the Atomic Enerqgy
Commission, stated in the New York Times, July 20, 1969, and I quote,
"Once a bright hope shared by all mankind, including myself, the rash
proliferation of Atomic Power Plants has become one of the ugliest
clouds overhanging America."

MAYOR BECKER: Mr. Harvesty, I am afraid your three minutes are up.
I am sorry. All right, Mr., Orval Slater, While Mr., Slater is coming
to the microphone, the speaker for the opposition will be Mr. David L.
Davidson, if he is here, Mr. Jim Moffett, Katherine.,.,I am trying to
alert them, here. ' '
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R, ORVAL SLATER: Mr, Mayor, members of the council. As a citizen

f San Antonio and as an employer of some one hundred San Antonio citizens,
" wish to register my strong protest (presentation is contained in notes
~ubmitted verbatim) against interfering with or delaying the plans of

e City Public Service Board to join with Houston Power and Light and

‘i@ Central Power and Light in building a nuclear power plant, My comments
~re based on the following points: One; objections of the environmental-
ists are not going to stop construction and operation of the proposed
unit. The other two companies |are going to go ahead with this plant on

an urgent basis whether San Antoio is a party to it or not, Power from
this plant shall be available in 1981, For this reason, if no other, I
say the current discussions are based on a fallacious base. Two; current
energy crisis, natlonally,ls the result of and only the result of
political pressures through, since World War 1I' for. cheap enerqgy. Three;
this is somewhat true of our current local crisis, though I personally
believe our problem goes somewhat deeper. Four; the press and television
are quoting City lManager Granata as saying, “"Jobs must come ahead of
Comfort"”. VYet we are dragging our feet on supporting the planning of !

competant engineering over a period of years to insure the continuation
of adequate electrical power.

Five; an adequate power supply is dependent now and for the
foreseeable future on some type of fuel, the cheaper the better, but a
source of fuel that is adequate to meet all demands. Six; it appears
:nat fossil fuels are not inexhaustable. ©Of the three available, gas
znd oll are now in critical short supply within the coénfines of
Zontinental U.S. Overseas supplies not only are becoming increasingly
wore expensive, but let's not forget, extremely dangerous to our National
“ecurity and therefore, to our freedom. Seven; coal supplies are subject
v two serious drawbacks: Certainly most objectionable to ecologists,
‘vt as a temporary expediency, the City Public Service Board is pre-

aring to employ coal as a stopgap. Coal is subject to the vagaries of
-ansportation and a constant supply of willing workers. Eight; this
-ould seem to emphasize our need to be a party to the first nuclear
niergy plant for the production of power in South Texas.

Nine; while we follow the time old custom of talklng, and

,dlklng, Oklahoma City is mov1ng. Let's look at jobs. It is generally
:ecognlzed that Kelly Field is our largest employer of labor; so let's
xwamine Kelly as an example. How many of you realize that at one air
ﬁorce base in Oklahoma City there are currently employed approximately
the same number of workers as at Kelly? How many of you realize while
«<+e talk about helping Kelly, our competitors are up there doing things?
7#ow many of you realize Oklahoma City Citizens have already passed a
zizable Bond Issue to buy the land and wreck the houses beginning to
zncroach on the Air Space vitally required for the run ways at Tinker
nir Force Base? How many of you realize that in Northern Arkansas,
now, not one but two, nuclear plants are under construction? This in
spite of the vast reserves of oil and gas under their soil. This in
zpite of their closer proximity to great deposits of coal. I am informed
these two plants insure adequate electrical energy for Northern Oklahoma.
ren; all of us should know that Kelly's work load is tied to National
Security. Its schedules must be met. Our National Security can't wailt
nnr stoppages or even slow down. I've mentioned only Oklahoma City. We
1ave other hungry competitors-—the C5A facilities standlng underloaded
4t Marietta-—to say nothing of new civilian facilities in Oakland,
fallfornla. Without the C5A work, Kelly shrinks to a disasterous degree.
.1even; the political football known as the B-1 has been delayed for
ome ten years. This necessitates a big job of rebuilding our aginz
~52-D Fleet. Kelly field has the facilities, knowhow, and trained
“:rsonnel to take on this big task. It requires electrical energy.

~welve; We have been striving for expansion of industry. Do you think
1y sensible executive would approve a major move under current
- “reumstances? Thirteen; my own business as well as those of other
-~ople of San Antonio regquires electrical energy. :

o

_AYOR BECKER: - Thank you Mr. Slater, your time is up. SR -  1.'
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MAYOR BECKER:  Mr. David L. Davidson,

MR. DAVID L. DAVIDSON: I guess I am listed on the list that you have
as being against nuclear power, that is not true. I am neither for it

nor against it, nor is the organization for whom I represent, which is

-the Sierra Club, for it or against it. The situation has to be taken,

I think, into account in each case. I suppose our statement which has
been carefully prepared, there is insufficient time to hear it, so, I

will try to speak of some of the points that are involved in the decision
that vou have to make within the next period of time, very short period

of time without some of the background information that I was planning

to give you. It seems to me that the problem that you have is making

the decision that prudent men would make under the circumstances that
exist. Unfortunately, today has seemed to have been some sort of

exercise in listening to all of the technical comments on pro and con

to nuclear power. I think that it is time the City Council and the City
Public Service people begin to look at the broader picture that must

be considered in the decisions that must be made not only about electrical
energy generation but about all the resources this area has.

_ We have to decide sometime when it is that we are going to
call a stop to increasing population in this area so that we can support
them on the resource basis that we have. One of the interacting functions
or things, one of the interacting resources that are involved in power
generation be it nuclear or non nuclear is water, That is alsc a necessary
effluent for life and so it has to be considered simultaneously with
electrical power generation. One of the problems that we are going to
be facing in the future is having enough water to do the things that
'we want to in this part of Texas while we are able to support a good
quality of life. I think that it is time that the electrical energy
people begin to talk to the people that are involved in water resource
planning and land use and transportation and all the other areas that
must be considered when you are making decisions on the resource base
and how you are going to use them. If we don't do this, we are going
to see the quality of life that we like in this part of the country be
degraded seriously. And so, I think that these are the kinds of things
"that you must consider in addition to whether we are going to be 1nvolved
in nuclear or non nuclear.

I would like to point out also, to you or read to you, one
paragraph from Mr. Bird's experience with Frederick Refrigerators. He
says from our experience with Frederick, we are convinced that most
commarcial and residential energy uses can be reduced significantly
without effecting efficiency comfort, I think that there are other
ways out of the box that you find yourself in, besides deCLdlng to go
nuclear or non nuclear,

MAYQOR BECKER: Mr. H. B, Zachery? Are you speaking for Mr.-Zachery?

SPOKESMAN: Mr., Zachery regrets he had to leave. I have a statement
of his but in the interest of time, I will hand it directly to you,

MAYOR BECKER: All right, sir. Thank you very much. Mr, Robert Gragg?
While Mr. Gragg is coming down, Mr. Dick Kuenstler, Mayor of Somerset,
wanted it to be known that he endorses the Nuclear Plant. He asked that
his feelings be announced publicly.

MR. ROBERT GRAGG: Mr, Mayor, members of the City Council, ladies
and gentlemen. My name is Robert Gragg, I am president of the Greater.
San Antonio Builders' Association which has over eleven hundred active
builder and associate members. Presently, we are the third largest
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~ailder's association in the nation. Like all other citizens, our members
€ the Builder's Association have been deeply concerned about the local
shortage of fuel. This shortage has resulted in curtailment of local
‘ndustry whose continuous operation is necessary for sustaining the build-
"ng industry and approximately fifty thousand related jobs in this com-
—inity. = Steps taken by the City Public Service Board and the City Council
- aleviate our immediate problems have been commendable, However, in
the long run, we must work for a sure supply of cheap electrical energy

s that the citizens of San Antonio may continue to enijoy the sane
standards of living that we are enjoying today.

It is the concensus of the Builder's Association that nuclear
2nergy will be cheaper in the long run., If Houston Lighting and Power
&nd Central Power and Light find it advantageous to use nuclear energy,
vhy not San Antonio? And if there are plans for building nuclear power
plants to serve virtually every large city in America, why not San Antonio?.

From what I understand, the Uranium that is used to make nuclear
fuel cannot, as a practical matter, be used for many other purposes. Why.
mot take advantage of this natural resource to solve our fuel shortage,
particularly when oil and natural gas will continue to be in short supply.
It is a well reported fact that this plant will be built with or without
our participation, Obviously, we need additional sources of power, this -
is our opportunity. San Antonio already has been hurt by our power
crisis, but the damage can be overcome if we will show the people of this
ztate and nation that we are planning for the future of San Antonio and
=exar County with foresight., There is one specific way we can show that
-2 have the foresight and this is to join with the Houston Light and
“ower and Certral Power and nght in building the nuclear plant at Bay Clty.

On behalf of the Greater San Antonio Bullder s Association, I

c:»uld like to ask that you recommend and support the City Public Service
+»ard's plan to participate in the South Texas Nuclear Project. Thank you.

= ¥YOR BECKER: Jim Moffett? -

©:i. JIM MOFFETT: ‘Mr. Mayor, Council,and those of us left. I am

- wnresenting myself, Let's say I am a concerned citizen. I have heard
“ne. pros and cons today. The gquestion of safety devices on the plant

- wolant, the liability of insurance, the disposal of waste, - I haven't
«=axd any answers, There is $270 million that we are going to sink into
~7:i8 nuclear power plant that might not work. I think we need more than
-wenty-four hours to decide about this and if you want to, you could '
~robably keep the nuclear power plant out of Texas, if we sought...
~orsought as a threat to San Antonio and the out lying areas, ‘I don't
~.ant to keep you any longer, I don't envy you making any dec151on5.

~hank you.

~AnYOR BECKER: Mr. Harold Herndon? Theodore Spiers? Amos Wente?

‘R. AMOS WENTE: Mr. Mayor, members of the Council, I am executive
~ecretary for the Associated Subcontractors of San Antonio. We represent
pproximately ninety subcontractors and material supply firms in San
‘ntonio. At a meeting of the Board of Directors, yesterday, the Board
1ssed a policy statement whereby we encourage the City Council to

. apport the City Public Service Board in their venture in joining the
-vuston Light and Power Company and Central Power and Light Company of

- orpus Christi in the nuclear power plant project. A copy of this _
‘ﬁallcy statement, I will glve to you, Mayor, for your records. Thank you._

-

TAYOR BECKER- Thank you, sir.  Katherine E., I am sorry I can't read ,-iu
:Hat 1806 chks Avenue. Apparently she is not here.' Dr,_Herman Lev1ne°:
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DR. HERMAN LEVINE: Mayor Becker, members of the City Council. Austln .
has rejected nuclear power and is presently planning the use of garbage
for the generation of its electricity. In New Mexico, a coal gassifi-
cation plant is being build and is expected to be operational in three
years. If New Mexico can build a plant and have it operational in three
years, why can't we. Coal gassification has been shown to be a clean
and efficient source of energy. One that we can readily obtain in San
Antonio. In California, part of San Francisco's electricity is being
supplied through the use of geothermal steam and could be fully supplied
by 1975. In the Imperial Valley of California, many drilling companies
are leasing large tracts of private land to drill for geothermal steam,
It has been called the Gold Rush of the 1970's. Experts in this field
have stated that excellent sources of geothermal energy are located in -
fourteen western states. This includes Texas, especially along the

Gulf Coast, It certainly would not be more costly to build transmission
lines from geothermal plants than from nuclear plants and the production
of electricity in geothermal plants would be far more economlcal.

There are other alternate sources of energy that have bheen
mentioned such as solar, wind, synthetic gas, and synthetic oil, With
the proper incentive and inititive these could be made available, If
‘nuclear reactors are kept out of San Antonio and out of the State of
Texas, we would soon guickly develop these cleaner, safer, and more
economical sources of energy. It is my opinion that it would be unjust,
unfair, and unwise to have four members of the City Public Service Board-
who are not elected by the people of San Antonio to pose the hazardous,
irrational, and moral nuclear fission technology upon our community.

I therefore, respectfully:urge the Mayor and this City Council
to deny funds for any nuclear fission venture,

MAYOR BECKER: Thank you Doctor. Frank T..,.7314 Oak Manor Drive?
T can’t read the last name, it could be Barong or something, Apparently
he is not here, Ira B. Baccus? Ena W. White? William J., Wallace,Jr.?

MR. WILLIAM J, WALLACE: I'1]l say good evening to the Mayor and Council.

I don't envy the job that you have ahead of you, I would like to make
several observations. One; regardless to what route you take, you should
educate the people. When I was in the service, they gave us about four
weeks of atomic energy and that was,..I went through that at Fort Sam
Houston out here and imagine some of that is available. It should be
shown either through the educational television or regular television
so the people would not be so afraid of atomic energy. It is not as
dangerous when handled correctly as everyone: seems to think it is,

, :

Also, when I was in the service in '6l, we were shown training
films where people had run meat through some sort of radiation and you
could set it on the shelf for three weeks without refrigeration and they
had a whole base of people living off of this. I do not know the results
of any of that, it had been going on for some time since I got out of
the service that vear,

Another thing; whether or not you accept the energy, we would
be in just as much danger, if we take it or if we don't. What matters is,
we want the danger without the comforts, should there be any, or are we
going to die in agony and comfort, either way we are going to be just
as dead.

Economic factors must be considered because, this week I have
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. already tried to help one family who was put out of work in the constr-
uction business due to curtailments thus far., He has missed one payment:

. on this house, he has automatically missed the second and he is about

- to be put out of his home., This will affect the poor people first. Now,
I have heard a lot of talk about the great doctors that were up here as
to the killing of embryos or better known as babies in the fetal stage
and so forth. How can you put so much concern, if this is the only
people killed when the Federal Government, State Government, and other
Governments have passed laws that yvou can kill babies at will be abortion,
if you so desire. I don't see any difference in killing at will, morally,
or being killed accidentally. Of course, I adnit you are just as dead
when it happens, This is another thing I think you should consider.
Anybody can be on the ego trip to answer any of those questions, maybe
one of the doctors that was here, :

MAYOR BECKER: . Thank you Bill. Mr. Herbert G, Uecker.

MR. HERBERT G. UECKER: I would just like to point out some of the
falacies in the statements of some of the members of the City Public
Service Board, in the past and today, First of all Mr. Newman, if you
will look back at the transcripts of whatever went on last week, in
witness of all these gentlemen, told you that all the experts agreed
that nuclear energy was the only way to go. You have seen dramatic
evidence in the form of Dr, Gofman and Dr. Sternglass todav that is
not the case. Now Mr. Locke tries to tell you that the majority are
in favor of nuclear energy. Well, I would like to say that, that remains
to be seen. To say that the plant will be built anyway is irrelevant.
This is like saving someone is going to shoot John Smith so I nlght as
well go ahead and do it anyway. ,

Regarding accidents, if we could have the sinking of the
Titanic on its maiden voyage, if we can have two air liners collide
over the Grand Canyon, if we can have siX hundred and twenty-five thous-
and gallons of fuel oil leak into the San Antonio River right here in
San Antonio, Texas, and if we can have three astronauts burn up in a
space ship after all the precautions that the National Aeronautics and
Space Administration and various industries working with them have taken
to protect such people, we can have a major nuclear accident in this
country and it will happen. Dr. Ralph Lap, with the Atomic Energy
Commission, has said that it appears a certainty that there will be a
serious major nuclear accident before the year two thousand. I would
like also to say that there is no way in my opinion with all due respect
for your reliability and competency as a Council that you could make a
decision which would be the right decision or even an informed decision
based on the short period that has been allowed to the presentation of
evidence on the side of the opposition with regards to nuclear plants
and if for no other reason you do not make your decision for nuclear
reactors, you should not make the decision for nuclear reactors because
you are just not in a position yet to do so until you hear more evidence
and like I say, there are many scientists, in addition to Dr. Sternglass
and Dr. Gofman who could come here and match point by point anybody the
City Public Service Board or: that anybody else could bring here.
Thank vyou. : :

MAYOR BECKER: W. W. Magill? Charles E. Garit? L. B. Connell?
Kenneth R. Hendrix?

KENNETH R. HENDRIX: Mayor Becker and Council. This is a rare
privilege for me to get to speak to you and the other citizens here. I
would like to, first of all, I am speaking, privately speaking, for myself
as an individual customer. I took it upon myself, I am a teacher, I have
a little time in the summer to come, because I felt that there probably

. would be qulte a bit of organlzed opp051t10n where as: the s0 called silent
; . i
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majority may not bother or wouldn't be able to represent themselves. -So,
perhaps I could be speaking for the silent majority. I would like first
to give three, just brief, explanations as to why I think I have a

little insight into these things. I certainly don't claim to be an
expert, or up to par or same calliber to the men that spoke this morning.
I was very interested in llStenlng to them, both sides. However, in
three years, of commission service with the U.S. Army, I was given special
training in chemical, biological and nuclear warfare. And my brother,
with whom I have a close relationship, works in non destructive testing,
primarily at examing these reactor facilities for their safety. Actually
going inside the componants when they are shut down to examine their
safety according to criteria established by the AEC. . In addition, as a
teacher I tend to keep informed. Based upon my knowledge of radiological
hazards, I support the most rapid development of nuclear power for the
San Antonio area consistant with the safeguards required by the Atomic
Enexrgy Commission. The rhetoric of the two sides of experts heard this
morning is informative. The proponents spoke factually of real safety
considerations and the comparative values of need and safety. On the
other hand the opponents have come with an organized cheering section

and made irrelevant emotlonal appeals to attempt to scare you away from
this important decision.

In the context of our current and future energy shortage, the - -
City Public Service Board is to be commended for leading San Antonio
int® the Nuclear Age.  In my experience and estimation, geothermal and
solar energy as well as garbage energy are pie in the sky hopes. You
have been hearing about them and their easy availability and economy
and usefulness for some twenty years that I personally can recall.
Their practical application is not significantly greater today than
twenty years ago. Nuclear Energy is practical and practical use and we
certainly need it. At least to tied us over until this pie in the sky
becomes a reality. As I mentioned, my brother is educated in his field,
knowledgeable and proficient. I trust his judgement, also based upon
my judgement as a nuclear officer. .

MAYOR BECKER: Thank you Mr. Hendrix, I am afraid that is all the
time. Estella Hamilton? George Russell? John Gofman, Ernest
Sternglass? Gavin Gilmore? Tony Wagner? Michael Masser? Lanny
Sinkin? Allright. Andrew Longaker? D. L. Strauss?

MR. D. L. STRAUSS: Mr. Mayor, City Council, ladies and gentlemen.
fet me assume you, singular, have a serious health problem. You consult -
an imminent physician and after examination and diagnosis, he prescribes
-a powerful, expensive, and controversial drug. To make sure you consult
and equally prestigious physician, who warns you not to use this drug

as it can produce drastic side effects and cause permanent injury

should you take the medication. My analogy, we have a serious energy
problem. Prominent experts and scientists advocate nuclear power
plants as the solution and minimize their potential danger. Equally
competent experts and scientists oppose nuclear power plants. ' These
sclientists direct our attention to their great financial cost and the
limited reserves of their fuel, uranium. They strenuocusly contend

that the existing controls, safety contrivences and technigues are
inadequate to prevent major accidents in the operation of a nuclear
power plant or in the removal and disposition of its spent radioactive
fuel. 2And that such a major accident could result in catastrophic
destruction of life and limbs and property over wide areas. In the
consideration of these conflicting views, the opinions of those in

favor of nuclear power plants must be weighed in the light of their
employment by or retainers from the promoters of Nuclear Power Plants,
the Atcmic Energy Commission, the Electric Power Utilities, including
the City Public Service Board, and the manufacturers of nuclear
reactors, General Electric, Westinghouse, and others. Shall we accept
the dangerous, expensive, and controversial nuclear remedy? Thank you.

MAYOR BECKER: Thank you, lr. Strauss. Larry Van Horn? Dr. Carl}
F. Raba, Jr.? : .
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iR. CARL F. RABA, JR.: Mr. llayor, members of the Council. I am
..ere representing the Bexar Chapter of the Texas Society of Professional
ngineers as its immediate past president and the Builders' Exchange
nf Texas as a former Director on the Executive Committee. San Antonio's
engineering profession and construction community is gravely concerned
that our city have a safe, reliable method of generating energy in the
future. Because of this deep feeling and after thorough analysis of
the alternatives that are available, we have prepared and unanimously
passed the resolution that I will now present: Whereas, the Bexar
chapter of the Texas Society of Professional Engineers in an organization
cf approximately 450 engineers; and Whereas, every day the lives, safety,
health and welfare of millions of Texas citizens are dependent upon
engineering judgments, decisions and practices incorporated into
structures, machines, products and processes which are necessary to a
rapidly expanding economy; and Whereas, the Professional engineer makes
the public health, safety and welfare the basic tenet of his engineering
practice; and Whereas, nuclear power plants are a proven method of
safely producing power in a reliable manner; and Whereas, we are also
interested Citizens of the San Antonio area and are deeply concerned
»bout the future growth of Greater San Antonio and its future energy
souxces.. Now, therefore, be it resclved: that We, the Bexar Chapter
£ Texas Society of Professional Engineers, herby commend the City
‘ublic Service Board, its management and engineering staff for their
wrogressive plans to associate in a joint venture of Nuclear Power
eneration with Houston Lighting and Power, and Central Power and Light,
snd we further urge all other local governmental agencies to give their
support to insure the continued growth of San Antonic. Thank you.

-----

‘JAYOR BECKER: ~ Louis Pufillo? You didn't think you wexre going to
set a chance to speak, did you?

R, LOUIS PUFILLO: Mr. Mayor, members of the City Counc1l ladies
.nd gentlmen. I am a private citizen. I am not a scientist. I am here -
~n my own time, nobody paid me. I have been here all day. In fact, I
«#m a music teacher, a violinist and as Mayor Becker well knows, in

fact, I have serenaded the Mayor on several occassions. Now, getting
down to nuclear power which I don't know much about, but I am going to
guote people who do know something about it. According to. Senator '
Mike Gravel of Alaska who states as follows: "Senator Mike Gravel has _
plans to introduce legislation which will remove preferential treatment
for nuclear power plants and glve new attention to safer ways of maklng
electricity.” Now the question is this. If the Price Anderson Act is
repealed, would the Electrical Utility Industry be willing to go ahead
with nuclear electricity generation? &And the answer is....There have

- already been a number of statements by utility officials that they
‘would not go ahead with nuclear power plants, if they had to bear the
financial liability for the consequences of major accidents and we also-
hnow that the private insurance industry refuses to insure the full
liability for major. accidents. Thus, I'll consider nuclear electricity
industry will undoubtedly come to a standstill if it has to be ,
financially responsible as all other industries must be. Every industry
should stand on its own legs, you know. Why should the United States
sovernment or the City of San Antonio be responsible to the citizens

for a nuclear accident and they have to pay off. The insurance companies

«will not insure anybody, as Dr. Go:man pointed out and as Dr. Sternglass
aointed out.

So, therefore, we. have two experts there who tell us that
wuclear energy is very dangerous to the community and we are not insured
~gainst accidents and they could happen. Now, San Antonio, I wish to
woint out, is a tourist city. In fact, a good portion of our growth
omes from conventions who come here and new people who come here every
+ear. The tourist attraction, and I wish to say that the growth of San
antonio, - would decline easily thirty to forty percent if they know
that in ten years from now that there are going to be nuclear reactors .
'~ nere that will pollute the air and cause the people to get sick. o

MAYOR BECKER: Thank you sir, your time is up.
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MR. PUFILLO: I just wanted to point that out.

MAYOR BECKER: Yes sir, we éppreciate it. Mr. W. A. Simmoﬁs?-
Jose Barrios? We have one more person to be heard and that is Mrs.
Louise Harvesty, and that will bring us right close to 6:00 deadline.

MRS. LOUISE HARVESTY: There are just a couple of things I want to
point out, Mr. Mayor, because most of work has been covered, I did take
a post graduate course in radiation safety, it was a short course but
one of the things that they pointed out was that the soft rays were
the most dangerous. In other words, if you are running an Xray, you
are putting in more killovolts so it goes through the body and these
soft wandering rays around the office or in your. atmosphere are the
ones that get inside you and travel around and work for twenty years
or more to cause trouble. Now, all of you have had difficulties with
computers. I hate them and I think a lot of times, when we have to .
depend completely upon science and not on human good sense that we

run into trouble that we cannot correct with good human sense. We
took a trip to the dump, Sunday, just to make sure that we were on
so0lid ground and we found that we are now burning trash and I see no
reason for burning trash out in the open and running a nuclear reactor
over here and adding any small amount of radiation when I am putting
smoke in the air only to get rid of trash. Let's use it. There was
one other point and that was that in my office if I hire somebody
under eighteen, I may not expose that person to one ram per year. I
can only expose him to about 5 rams after the age of eighteen. This is

~in their work. Now, naturally a doctor taking an Xray could expose

them if there was a reason for taking the Xray. But up until eighteen,
back grcund radiation is mill. I have no authority to add any of that
to anyone and I don't see how you do. I can't even get rid of my old
Xray machine because it was outlawed by a change in radiation.

Thank you. ‘

MAYOR BECKER: Thank you Mrs. Harvesty. Ladies and gentlemen,
members of the audience, the press, City Public Service Board, honored
guests and dignitaries that spoke, thank you very much for spending
your day with us today. We appreciate it more than you know. I

think it was a good exchange and it certainly was informative I belleve

to all parties involved. I believe the public will benefit considerably

from having this type of hearing. Also, I would like to thank the
City staff, the members of the Theater of the Performing Arts here who
provided the lighting and the audio and all the rest of the comforts
that we have enjoyed today and we appreciate their indulgence also.

It is rather late today, .it is about three minutes after six and if
there isn't any objection from anyone, we will adjourn this hearlng
today. Thank you very much.

The hearing was adjourned at 6:00 P. M.

— _— . —
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