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Wty aexhore
T s Cle Gae el e ; iy used your naoe and speech to
g Siran. nelda Chd drater, n =iy its proposed nuclear power
plant on - the Saliternia cotir ., wi® was inp an article in thie promotional
| msonzdne enclosed with its y ills (some part of which sust pay
i tha cagagine), in whijeh ¥ ‘ wieowd dn the headline: "I Would
i Live Nex: .oor to the atou,

Pernit cae to ask: Would yoi ive poiy coor to the ateom, at bodega
dddy alnosat directly atop the suan wia raada?

&

& vou itaow, there has been ' icl: “ro.ter opposition to this particular
roject lh:an to nuclear=({ue < I vet ie nower miants in ceneral. Three
main poinis categorize thie « viaan: It &8 danterouss 4t is not
neaded; ~na it will snoil iy i oi the coartline.

an clectronric engineer. b e w1t throuchout my career with

Live, auplication of reliahilatry i fouy factors An elefirnnie il
paAde ocud LG L Sale N now and anpropiate. et 1
e Bevor secn anytaing o liasiet a0y ~e to convinece me Lhat ke site
QALY Bhc=:parter nile Cpot the oont s wnpn Sndpens Sanlt has seen
adecuately atudied or even wisaly Cunsu Pom sue standneint of snlety.
Sseviamie s it was tais fault, e oy e ioint of viich causcd Lthe d3raRe

trous ¢ vheuakes of 1868 anu 16, serious eariiguakes as recerntly as
o7, ana cauzes contivuane sualler trenors, Nen not cousiderin=® the
avomic asnect, the loestion of a major industrial facility in such a
nlace presents an uvnusual bazard to itselfl even if not to the surround=-
in® area. Aow add the possibilities, however reuote, of atomic explo=-
eion and the spread of falloui, and the question must arise: "Is it
worth ity

Jee ouestion of worth Lecome von aaore sipnificant dn uviiis area, where
wo already enjoy cheap ana o int electric pover. Yris is, to be
gure, larcely due to the vi “ilnneps of the valifornia Public Utilities
womaission, hut reflects a twnersnl situstion in whieh nrive sources of
enersy sre Jchemselves chenp and anucdant, Other localitics, vhere
tiis is nol the case, may he nod warkels for nuclear-~cenerated elec~-
s trical cnerry and therefore rensonable locations Jor nuclear power plantis.
in theory be built anywaere. 'lhen,

As you state, such a plant could
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s denil . Seatbere 2
i pot Guila it tear the ain £ 41 i electively soerve?
caes lor ol the weenie vo) W coera tead is apparently the most
oLV Gy ringe A% drwvn s cavsinerations of beauly vs. utility.
af sn pnineer, 1 bepe I ey dind w6 i) eredit for atding the
CHARE MR BT\ Y S T T BTN " v told, as in your last parae-
b toak T A Mresietlin f i BT Lange” and @ am o5 posed
WL N Mo QOB o antuy viddon An Lpe Sore Arentc ot s tiae
men are finally scailizin wibo 1 sountics of Dature are findte,

e Al sarliterntas At A, ity reater aroaress lor cur Nation
ok drave’ AT Bodega lead is e a partt, svailable foreves Lo #11 the
peonle, than if its unique beasiy 18 oviroyed to build a lant that
could a+ weli ve bullr anywiere else,
dr. seaberg, the opposii an to tiis rroecy 18 far from the stercotyve
of auti-nropress and wooly thiniarn., ucile phrases like "unveasoning

- wie unkknown" and "eriticism . . . is a vital part of cur aviere
A sevocratic system" (lver which acknowledreent it ean e salely
coadyoare dot called for., walnm, thourhtlul, unbinsed study of all
Vit aavaiicanes, disadvantares, and alternaiives is were !ittingm, if
for re cilor reaso.. than that nany theussnds of voters and taxnayers
are cloxedy concerned. May 7 have the rleasure of your rerly?
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.J li your bill is high-
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California Economy to Keep ®ace With Popu!a'tiou Crowth

A continued !.igh level of husi.ess activity in North-
ern and Central Cualifornia s nunost certain for 1964,

This optim.stic forec«s: is contained n PC&E's
“Market Outlovk 1964, . “'grass roots” econom ¢ study
that has been an amazingly acc'vate buraneter of
area business fur many year:

The following are soms of ine healthy -wonomiic
signs:

Population growth will sash Caliiornia farther no»
the lead as he nation's most populous state and in
crease ma: ket opportunities. By the end of 1964 tier
will be 18,570,000 Californizns, an increase of 599,000
over 1963

Personal income will increase at an average of 6 per
sent with the per capita ‘ncome 20 per cent #ow the
nationid average. The $55.2 billion to by wared by
Californians this year will be 11.4 per cent of the nu-
tional ioial,

Manufucturing employment will inirease in the five
melropolitan aress by 3.1 per cent w0 a record total of
359,000 workers.

Residential construction in the 47 counties served by
PG&E will include 61,300 single fomily dwellings and
37,700 new : partments.

Sales wf clectrical energy to laigs | ght and power cus-
toriiers, i« clear indication ol andus‘r al growth, will gain
by ® per ernt. Sales, which amounted to 1114 billion
kilowattivaurs in 1962 and surpassud 12 billion in 1962,
are expec s, W reach 13 billion in 1964.

Natural gos use will continue to iaclude new applica-
tions, espe - #ily as a raw meteir | Despite o astantly
increasing demarads, PG&E v 1l be able i » p.ovide for
all domest¢ and industrial noeds.

The conswre jon industry wi l conlinue to be a major
source of strength in the area's econorny. PG&E will
égain have oy /f the .argesi construction outlays of
any company in the area with a record $255 million to
be spent on gas and elect. ¢ projects.

In 1964 new coasimuction will add 660,000 kilowatts,
giving the company a total capacity ot 7,521,500 kilo-
watts.

Santa Clara County, which started the year with 838 -
000 i-sidents, will lead the population growils parade in
PG&E's uwarvice area with a 51,000 inc ease in 1964,
Alam.da County, however, wi'l gain 27,000 persons for
¢ popelation of 1,019,000 and cwntinue its prominence
a8 the inost nooulous county ia Worthen. and Central
California

California faymers will again have cash income i ex-
cess of §3 billion to ruaintain ‘teir position as the na-
tion's top ag. v buval wtate.

Consumer puods will move. av & "ealthy rate. Fco. ex-
aruple, an est rnatad 1.3 milion rew major gas and elec-
tric appliances “vill be ‘sold '1» the northern and ce ttra!
section of California. Sales o' items subject to the use
tax should exceed $13.2 %illown thro .ghout the state
for a 5.9 per cent gain.

Li%an reneval will help cides impio -« ther appear-
ance 374 zconomic health by checking ylight and de-
tericration and haltitg dec! ning rropeity values. The
most dramatic such project uraer wav i* Northern
Cal s =iia is the $60 millica Golden G:levay compiey
in San Franciseo's foroer p.oor ge district.

PG&E's “Market Outlool.” .+ prepared by the com-
pany's market research department, from a cross-sec-
tion of opinion obteined from locsl huilders, contrac
tors. financial inutitutions, governmer: agencies a.d
other c.orees,
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Dr. Glenn T Secaborg, (above) chair-.
man of the U. 8. Atomic Energy Com-
mission, rcceniiy addressed the na-
tional convention of Sigma Delta Chi
profcssional iournalism [raternity at
Norfoik, Va., on the subject of “Why
Nuclear Power?"

As a respected scientist his views
have received wide national circula-
tion. The following digest of the talk
s presented in the interest of public
énligrienment

Sorne basic questions about the
merits of nuciear power have been
raised in recent months. The Atomic
Energy Commissios itself reviewed
these questions in a s.udy of civilian
nuclear power made public about a
year azv and [ believe the conclu-
sions of this study still are sound.

The tnos, basic question is the fol-
lowing: “Wiy should we be so con-
cerned about developing nuclear
powe:? After more than a decade of
effort, hasn't it turned out to be just
another energy source which is still
more expensive than coul o oil?"

Finally, there is the qiestion: “Even
il nuclear power can provide real
benefits, aren't they «.tweighed by
the risks inherent in nuclear reactors
and the radioactive wastes they pro-
duce?”

Unique Energy Source

First. nuclear power is not “Just
another source of energy." In some
important respects, it is unique. For
example, nuclear energy is indepen
dent of geography. The cost to the
consumer s not so much a function
of his location with respect to the
source of fuel supply as is the case
with conventional fuely Because
wransportation costs are a substantial
factor, cheap and abundant electric
energy has been available only in
arsas relatively near coal or oil fields
or cheap hydroelectric sources

I am sure many of yiu are vhink-
ing: "But what about the radioactivity
they produce?” I will discuss this in
more detail later. and at this point
will way only that very little of the
radioactivity produced in a nuclear re-
actor ever gets into the atmosphere,
that aay redioactive releases are care-
fully controlled and monitored, and
that they do not add significantly to
he natural radiation which always is
Aresent overywhere. .

Nuclear energy differs in another
important way from other energy
sources. It is far more abundant: in a
comparison with the energy resources
in coal, gas, and oil reserves, the
energy supply locked in uranium and
\horium - the nuclear fuel materials
— is almost limitless. Sound national
management of our energy resources
would seem to dictate the carly de-
velopment of the great CNCrgy reserve
in uranium and thorium. This is par.
ticularly true when one considers the
growing importance of the fossil fuels
for uses other than electrical genera-
tion and heating. Coal has extensive
industrial uscs, such as in the reduc-
tion of iron ore and the production of
synthetic chemicals. OQil and gasoline
are essential for fueling small mobile
power plants, such as those in auto.
mobiles, trucks, locomotives, and air-
craft, which are not likely ever to use
nuclear fuels directly. Jt seems waste-
ful to burn coal and oil for heat at a
rapidly-increasing rate when we know
that they are ivreplaceable and that

side of AEC plant arcas and the
safety record of personnel working in-
side AEC-contractor plants has been
phenomenally good. This safety rec-
ord is no accident, but is the result of
very careful analysis and control at
every stage of nuclear activity,
Safety Is Paramount

The Commission's own concern for
the public health and safety has al-
ways been predominant. In addition,
the power reacior program has been
and is being conducted virtually in a
goldfish bowl open to continual public
scrutiny as well as to frequent review
and evaluation by various private and
public bodies, including th= Congress,

Much of the concern over nuclear
reactors relates to the familiar ques-
tion of how near to a populated area
such a nuclear plant can salely be op-
erated. One of the factors which gives
rise to the question is the understand.
able desire on the part of the utilities
to minimize the distance between any
electrical power plant and its load
center. Figures as extreme as $2 mil.

“I Would Live Neasz
Dr. Glenn Seaborg, AEC Head, S

they some day will be depleted — even
if that day is far in the future.

As a peneral rule, the capital costs
of nuclear power plants are somewhat
higher than those of conventional
plants, but the fuel costs are lower
with the net result that nuclear power
15 competitive where the cost of fossil
fuels is high

Savings for Public

Even a small reduction in the cost
of electricity will mean large savings
to the public. Each reduction of one-
tenth of a mill in the average cost of
power will be worth a total of about
315 billion to the citizens of our coun-
try by the year 2000, The savings will
pay many times over the initial devel-
opment costs of nuclear power

The final question I would deal with
today is one that is often raised about
nuclear energy — the risk and haz.
ards of its radicactive products. It is
unfortunate that the peaceful uses of
nuclear energy were preceded by the
wartime weapons development. To
many people. 1T am sure, nuclear
energy is the A-bomb or the H.bomb.
But if one examines the facts in the
matter, one would find immediately
that our nuclear industry has one of
the best safety records in the country.
In about 20 years of operation of re-
actors of various types, there has not
been a single accident that has caused
any known injury to the public out-

lion per raile have been mentioned for
the construction of electrical transmis-
sion lines in a metropolitan area. If
the power plant is also to be used for
the supply of low-pressure steam for
space heating, long distances become
completely infeasible. We at the
Atomic Energy Commission under.
stand the utilities' economic reasons
for wanting to build nuciear plants
near their load centers. We must be
sure, however, that if this is permitted
the safety of the public would not be
compromised.

The Atomic Energy Commission
recognizes that in tne operation of a
nuclear reactor a potential risk is in-
volved, as there is in almost every
other activity in our technological
civilization. Radioactivity is gener-
ated within the reactor as heat energy
is released from the nuclear fuel. To
protect against this potential hazard.
adequate measures must be taken to
ensure that such a potentiality will
never be realized.

From the normal operations of a
nuclear plant and in the day-to-day
activities carried on therein, there is
no significant hazard to the people
who work in the plant or to the public
outside. It is customary in most large
reactors for a small quantity of ra.
dioactive waste gases and liquids at
exceedingly low concentrations to be
released at & controlled rate into the

PGwE Progress



environment. The level of such re-
leases s set by Feoderal regulations.
Many Safety Checks

The principal potential hazard of
more serious proportions which must
be guarded against in nuclear reactors
is the possibility that an unintended
quantity of radioactive material might
be released accidentally and find its
way into inhabited arcas. There are
two major lines of defense against this
possibility. First, extensive safeguards
are provided to prevent accidents, Ex-
traordinary measures are taken in in-
corporatang these safeguards into the
design, construction, and operation of
nuclear reactors. Further, these safe-
guards are subject to four rigorous
evaluations—by the AEC's regulatory
staff, by the Advisory Committee on
Reacior Saleguards, by atomic safety
and licensing boards, and, finally, by
the Commission itself. In addition,
periodic inspections are made of the
reactor throughout its lifetime.

Sccondly, all reactors are provided
with substantial safeguards to mini-

of the responsibility for this misunder-
standing by the general public; our use
of technical jargon can be misleading.
The care which we often take to avoid
saying something which is not exactly
precise often misleads the layman
more than would a less cautious, but
more intelligible statement. For ox-
ample, we term such reactor accidents
as the “maximum eredible accident”
when from the standpoint of ordinary
language it might better be termed the
incredible accident.

Perhaps it could best be suinmed
up by saying: The probability of a
scrious accident is extremely low. The
likelihood of a dangerous consequence
should a serious accident occur is
even lower,

Sofety Contained

One additional concern expressed by
some about reactor safety focuses
upon the so-called high-level wastes of
reactors and their ultimate disposai.
Essentially all the radioactivity pro-
duced in a civilian nuclear power plant
remains safely contained in the nu-

nate means of disposal are being ex-
tensively investigated. These have
progressed to the pilot plant and dem-
onstration phase. All indications are
that practical and economical full.
scale plants for ultimate disposal of
these materials are well within present
technology.

Preventive Approach

The nuclesr encrgzy industry, unlike
many other industrial and even com-
munity developments in this country,
recognized at its carliest stage the
very essential requirement that its
wastes be managed in a way to assure
no adverse effect on man and his en-
vironment. Ours was a preventive ap-
proach — we did not allow a situation
to develop in which a curative ap-
proach would be necessary.

Perhaps I can best summarize my
feelings about the safety of these
power reactors by saying that I would
live next door to the atom. I would not
fear having my family residence
within the vicinity of a modern nu-
clear power reactor built and operat-
ed under our regulations and controls.
I appreciate the fact that many have

an unreasoning fear of the unknown—
and radioactivity appears as such an
unknown. Let me assure ycu that it is

29

™\
-\

i N\l L

" '..}1 I'.- -
S0 thhe Atom

Nuclear Plants Safe, Economical

mwze the consequences of accidents
in case these precautions taken to pre-
vent accidents should somehow fail.
Washdown spray systems, emergency
cooling systems, internal filter sys-
tems, and - most importantly -—
large, high-integrity containment bar-
riers, such as containment domes, of-
fer strong assurance that dangerous
amounts of radioactivity released
would be retained within the facility.
Keady for Contingencies

A word should be said about the
Commission's ultraconservatism in re.
actor safoty considerations — which
goes so far as to postulate the extremes
of improbable reactor accidents in or-
der that we might be ready for any
contingency. That this has resulted in
some public misunderstanding is not
surprising. Never before in the pub-
lic’s experience has an agency respon.
sible for the protection of public
safety gone to such extremes to al-
low for every foreseeable contingency
In contrast, there are many serious
accidents resulting from the complexi-
ties of our technological society where
the design features of the apparatus
or system through long tradition have
made no allowance for the very im-
probable occurrence — be it an explo-
sion, the bursting of a dam, or what-
ever,

In my opinion, all of us in the nu-
clear field should bear a good deal

JANUARY, 1964 : p

clear fuel elements. These fuel ele-
ments have an extremely high integ-
rity and are designed to withstand
high temperature, corrosive media,
and mechanical stresses and strains.
Once the usable portion of the nu-
clear fuel in these elements has been
consumed, the elements are shipped
intact to remote areas for chemical re-
processing. This shipment takes place
under very strict regulations and con-
trols. Specially designed shipping
casks are used to contain, shield, and
cool these solid fuel elements. Our ex-
tensive experience to date is that
thousands of fuel elements have been
shipped literally across country with-
out a single radiation injury.

At the remote processing plants, the
nuclear fuels left in the fuel elements
are separated from the radioactive
wastes. These radioactive wastes are
then stored underground in large steel
tanks at these remote sites. The rea-
son this kind of storage is used is that
it 15 safle and it is the most economi-
cal way to manage the waste at pres.
ent; it also preserves the long-lived
fission products for which many uses
are continually being discovered. For
our long-range power program, alter-

NATION'S nuclear program was
the subject of this mesting be-
tween Di. Clenn Seaberg eond
the lote President Junn F. Ken-
nedy.

not. There is always more to be
learned; but wirn what we already
know and what we are continually
learning about radioactivity and its
effects, we are able to proceed with
assurance in assessing the safety of
nuclear power plants.

The philosophical note I should like
to conclude on is that-<like it or not-—
we are living in the 20th century. Our
country and the world are undergoing
a period of change. We are all swept
by the tide of discovery that is the
Scientific Revolution. Nuclear power
is but one facet of this over-all tide
of scientific progress. Even in less rev-
olutionary periods. people have re-
sisted the currents of change. It is,
therefore, not surprising toc me to find
a program such as ours subjected to
criticism — for this is a vital par: of
our American democratic system. We,
in the Government of this country,
should be responsive to the sound crit-
icisms of its citizens. I believe we are.
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HEWPING YOUNGSTERS to achieve their goals is both 0 vocation ond avecotion with

Don Dowdell, PGAE personne! representative. Here he oddresses o grovp of 5.F. Mission
High students interested in deolting as 0 coreer.

ON THE JOB

r’ / -
Halnful Fand for Siuclents
Don Dowdell Recruits Technically Trained for PG&E

Many Bay Area high school stu-
dents who are confused about their
future, or who are toying with the
idea of dropping out of school, often
fi.i a sympathetic advisor in Don-
ald A. Dowdell,

A member of PG&E's personnel
department, Don’s responsibiiity in-
volves filling professional and tech-
nical positions. On his frequent
-ecruiting visits to high schools and
junior colleges he finds himself
answering all sorts of questions on
vocational guidance.

A native San Franciscan, Don
Dowdell has worked hard all his
life. He always had an outside job
while attending Polytechnic High
School and Cogswell Polytechnical
College. Structural engineering tech-
nology was his major subject during
two years at the latter school. Armed
with an Associate in Engineering
degree, he joined PG&E as a drafts.-
man in 1957,

Meticulous in detail, he became
a junior engineering designer with.-
in a year and by 1961 he advanced
to engineering designer. Seeking to
broaden his interests, he transferred
six months ago to the work of per-
sonnel recruitin,

Among the men who have done
much jo mold his character and
challenge his intellect has been
Marvin J. Feldman, vice president
for development at Cogswell. Now

engaged in a Ford Foundation proj-
ect to discourage school dropouts,
Feldman has enlistes the aid of his
one-time mathemativs student in
this endeavor

Dowdell attempts by every means
to encourage students not only to
complete high school but to g0 on
to college. He uses many practical
illustrations to convince boys and
girls that continuing their education
has practical advantages as well as
personal gratification. In 1961 he
was one of four advisors who super-
vised a Junior Achieverment com-
pany by which they taught young-
sters the practical aspects of small
business

Dowdell's outside interests are
varied. Using his drawing-board
skill he likes to do precise landscap-
ing around his Richmond home. In
addition to participating in many
professional personnel seminars
through the company, he recently
completed a Dale Carnegie course
on personal improvement with his
wife, Cathleen. They have two
Youngsters, Deidre, 5, and Dawna,
1.

He is studying industrial manage-
ment and personnel relations in his
Spare time and also hopes soon to
qualify by examination for a state
cngineor-in-training certificate, ulti-
mately to achieve professional regis-
tration as a civi] engineer,

PCwlx Progress

Published Monthly by the Pocific Gos ond Electnie Company
245 Market Sicwnt, Sen Francisco 6. Colilornio
Lowrence & McDonnell, Egitor

Velume XL

JANUARY, 1964

Number |

0] oeh
JEIGNg -

One blistering hot day when the

' family had guests for dinner, the

mother asked her four-year-old son
to say grace. “But I don't know
what to say," the boy explained.
“Oh, just say what you hear me
say." the mother replied.
Obediently, the boy bowed his
head and murmured, “O, Lord, why
did I invite those people here on a

hot day like this?"
~Industrial News Review

What used to be an eagle has

now become a mother hen.
~Farm & Ranch Mazazine

The fact-finding youngster faced
his mother one day, asking:

“Didn’t you tell me the stork
brought me?"

“Why yes, dear.”

“And I weighed eight pounds?”

IJY”.ID

“Well, for your information,” said
the boy, “a stork doesn't have the
wing spread to carry an eight-pound

load!”
~Manteca Bulletin

Some people's “lot in life” ap-
pears to be their own backyard and

little else.
== David Wanvig

A rooming house landloid receiv-
ed a phone call from the mother of
a college freshman. “Please keep an
eye on Albert for me,” begged the
mother. “See that he gets plenty of
sleep and doesn't drink or run
around too much.

“You see,” she added in an ap-
prehensive tone, “'this is the first
time he's been away from home—
except for two years in the Ma-

rines.”
~=Muelier "Off the Record"

Los Angeles is represented by two
teams — the Dodgers and the An-
gels. And with the way traffic is
down there you are either one or the
othker.

~=Humboldt Times

Teacher: “How would you punc-
tuate this sentence?: ‘I saw a five
dollar bill on the sidewalk' "
Jimmy: “I'd make a dash after

i
~Psc. Tel. Magazine
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Linde Opens $20 Million
Liguid Hydrogen Plant

When U.S. astronauts zoom off to
the moon, the force that will send
them will be liquid hydrogen and
liquid oxygen.

Theoretically the ideal rocket
fuel, liquid hydrogen is stored at
421 degrees below zero Fahrenheit,
which is 321 degrees below the cold-
est reading ever taken in the Arctic.

A new $20 million plant, the larg-
est of its kind in the free world, is
scheduled to begin producing liquid
hydrogen this month near Sacra-
mento. The plant has been built by
Union Carbide Corporation's Linde
Division under a 7-year, $85 million
liquid hydrogen supply contract
with the National Aeronautics and
Space Ad: inistration

60-Ton Daily Output

The new plant will nroduce 60
tons of liquid hydrogen per day to
meet the fast growing requirements
of West Coast aerospace programs.
This is double the output of Linde's
facility at Ontario, California, which
has been the largest liquid hydro-
gen producer in the United States.

Located on a 56-acre site south-
east of Sacramento, Linde's new
plant will use more than 14,000,000
cubic feet of natural gas a day as
a raw material. This is sufficient to
supply all of the natural gas needs
of a city the size of Richmond, Cali-
fornia with more than 71,000 per-
sons and many industries.

Purified, Liquefied

The process consists of extracting
the hydrogen from natural gas by
means ‘of a heat reformer cycle of
high temperatures and high pres-
sures. Natural gas is a mixture of
several hydrocarbons, chiefly meth-
ane, whose molecule is made up of
three atoms of hydrogen and one of
carbon. The hydrogen product is
further purified and liquefied by re-
fining and refrigeration. It is then
transferred %0 a 200-ton storage
sphere where it is held at minus 421
degrees.

JANUARY, 1964

Most of the plant's output will
80 to nearby NASA rocket develop-
ment projects being conducted by
Acrojet-General Corporation and
Douglas Aireraft Company.

Aerojet is developing the 1.2 mil-
lion pound thrust M-1 rocket en-
gine and Nerva, the nation's first
nuclear powered rocke: engine. The
M-1 engine is expected to power up-
per stages of manned space vehicles
for interplanetary flights beyond the
moon. Douglas is working on the
S-1v second-stage Saturn vehicle
and the 8-1V.B upper stage of the
Saturn, both utilizing liquid hydro-
gen-liquid oxygen systems,

The Sacramento plant will be the
third liquid hydrogen plant built by
Linde in California. The company's
plant at Torrance, first privately
owned and operated liquid hydrogen
plant in the U.S., has been supply-
ing NASA projects since mid-1960,
The Ontario plant has been produc-
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ing 26 tons daily since June, 1962,

Before man-made machines ven-
ture into outer space, they must be
subjected to the extreme environ-
mental factors they will encounter,
Missile and satellite sysiems are ox-
posed in outer space to wide varia-
tions in temperatures: minus 440°
F. on the side away from the sun
and several hundred degrees above
zero on surfaces exposcd to direct
solar radiation.

Since the vacuum of space is ex-
treme—up to a million-billion times
greater than the highest vacuum
produced by conventional, earth-
bound equipment, familiar piston
engines and turbojet engines fail
totally because they run out of air,
Thus rockets are the only propul-
sion mezns available for driving
through the space vacuum, All up-
per-stage space missions are to be
handled with liquid oxygen-hydro-
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Leisurely Dining Featured at Colorful Monterey Restaurant

The leisurely air of California's
early days, when Spanish grandees
sct the pace for gracious living, is
nicely maintained in the atmosphere
one finds at Gallatin's, a charming
restaurant located at 500 Hartnell
Street in Monterey.

Housed ... what the natives call
“The Old Adobe,” built during the
Spanish reign and lovingly restored
in the spirit of a mellow tradition,
owner Gallatin Powers jokingly
boasts that his colorful restaurant is
halfway between the hospital and
the jail. He admits, also, that he
got into the restaurant business be-
cause someone gave him a cookbook
as a gift. The first Gallatin's was a
rickety little old shack hanging

# Syumpheny of Reeipes
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OBOIST Merrill Remington serves Segrato
Della Dome to Mrs. Russell Clork, editor
of the Sen Froncisce Symphony Cookbook.
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over a cliff on the beautiful Big Sur
coast. As word of Mr. Powers' deli-
cious experiments in the culinary
arts spread, he found it advisable
to move to the larger and less rick-
ety Old Adobe.

Gallatin's faithfully reflects its
location in the oldest section of
Monterey, historic capital of Cali-
fornia during the years before the
Gold Rush—when Californians took
the time to savor the good things of
life. By offering sumptuous epicur-
ean dinners, impeccably served in a
warmly attractive setting, Gallatin
Powers has made his establishment
famous far beyond picturesque
Monterey,

Once in awhile a published col-
lection of personal favorite recipes
turns out to be a real gem. This is

true of the San Francisco Sym-
phony Cookbock.

Contributed by orchestra mem-
bers, guest artists, music patrons,
and critics, the recipes, as might be
expected from the world of music,
had their origin in many countries,
They cover the full range of food
possibilities from appetizers to des-
serts. Most pages in the book carry
a piciure of the contributor plus his
or her comments about the recipe.

Sponsored by the San Francisco
Symphony Foundation, one pur-
pose of the book is to raise funds
for the maintenance of the Sym-
phony. To purchase a copy, send
your chec¢k or money order for $4.31

Here is the recipe for one of hi
most popular appetizers.

MUSHROOMS A LA
CREME GEORGE

1 pound mushrooms

2 tablespoons butter

2 tablespoons dry sherry wine

1 cup commercial sour cream
Y4 cup grated Parmesan cheese
Y2 teaspoon Ac-cent
Salt; freshly ground pepper

Clean mushrooms; remove stems and chop
Saute caps and chopped stems in butter fo
2 minutes, Add sherry; cook another min
ute. Add sour cream, Parmesan cheese
Ac-cent, salt, and pepper; blend thoroughly
Cook until sauce tiickens; serve on buttere
toast points. Makes 2 servings. (If desired
serve over English muffins as a luncheo
dish. Or fold into a flufiy omelet.)

to the San Francisco Symphon
Foundation, Box 3323, San Fran
cisco.

As a teaser, here is a dessert rec
ipe contributed by Merrill Reming
ton, principal oboist in the Sym
phony.

SEGRETO DELLA DAMA
1 pound lady fingers |
I cup rum |
Y2 pound sweet butter, room temperature |
2 heaping tablespoons sugar |
O egy yolks
e cup sweet ground chocolate
Y cup chopped blanched almonds

Line a l-pound loaf pan with aluminw
foil. Crumble lady fingers in bowl; add ru.
a little at & time; set aside. Cream butter; ad
sugar and egp yolks, beating well. Add choer
late; blend. Siir in almonds and lady finger
mix well. Turn Ioto prepared pan. Cove
chill in refrigerstor ovemight. Slice ar
serve with whipped cream. Makes 10 to
servings.

PGwE Progros



: 4 !
o - ’
& .

"\; B

-

N WY

;j/

e st i - B s A e s e e
/./'_. i
v A 2 :
’ /
2
‘, ‘. / - n\
X

-

)
-
¥

Y ‘\:\ ] !
b ey \/ s./f"— p

¢ "“\'\ﬂ ", oM, s -

r—— ‘-\-\-\._‘\ OV
—

/_
- "’-'2
sl v / — 3 o ’:-,'-.‘:/./
. & oo i D A < | (S e

PR. PAUL WILSON, osscciote director of the Birth Defects Can-

ter at San Froncisce's Children's Hospital is himsell exomined os
he exomines Soul Dovid, o patient ot the center maintained

through tarch of Dimes funds.

PG&E Capacity 6,861,500 KW;
4 Millionth Meter Installed

PG&E recently passed a number of milestones
which reflect the rapid growth of Northern and
Central California and the constant demand for
mare energy.

The four millionth meter on the Company's gas
and electric system has been installed. It reached
one milison cusiomers in November 1928 and took
19 years to reach the second million in November
1947. The third millionth ineter was in service in
February 1955

In 1963 PG&E could say that in less than eight
months the Company had increased its electric
generating capacity by more kilowatts than in any
full year in the past. The expansion of four plants
and the replacement of two others added 825,000
kilowatts for a new total of 6,861,500 kilowatts.

“Such trends call attention to the importance
of PG&E's electric growth rate, which compounds
at 7 per cent a year,” Shermer L. Sibley, vice
president and general manager, said. “This is what
lies behind developrnent of a recently-announced
PG&E super system which will add 15 million
kilowatts in a construction schedule running
through 1980."

JANUARY, 1964
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. ROLE FOR MARGH OF DIMES. &
sFResearch and Treatment of Birth Defects Necded by One of Every 16 I nfantsw 5

Saul David is a small, brown-haired three-year old
with a happy, friendly disposition, and devoted hard-
working parents who want the best in life for him.

In this he is like millions of other children—but with
a tragic difference. Saul David was born with multiple
defects—heart disease, faulty vision, impaire’! speech
function—a whole complex of physical misfar:ine.
Something went wrong for Saul David before e was
born, as it does for one in every 16 American bebies.

Can Saul David ever know the fun of normal boy-
hood? A few years ago, the answer might have been a
heartbreaking "“no.” Today, Saul David is talking
clearly and observing the world with normal curiosity.

Two Bey Area Centers
Saul David has good friends who offered him hope

and help—the skilled personnel of the March of Dimes °

Birth Defects Center in Children's Hospital of San
Francisco—one of two such centers serving Northern
California. The second is at Children's Hospital of the
East Bay. in Qakland.

The Bay Area centers, two more in Los Angeles, and
40 in other states are part of an expanding network of
75 March of Dimes Treatment and Research Centers
for the victims of birth defects, arthritis and polio. They
are aided by the National Foundation through contri-
butions to the annual March of Dimes this month.

Birth defects cripple more American children in one
year than polio in its worst epidemic decade. They are
the principal cause of infant mortality in the U. S.

Just how limited this life will be is a matter for the
child experts—pediatricians and other specialists in all
clinical fields-—plus educators, psychologists, occupa-
tional therapists, physiotherapists, social work coun-
selors, speech audiologists, and reading therapists.

Total Child Considered

Birth Defects Centers bring these specialties together
under one rouf for referring physicians or clinics. In
this setting, professional teams are able to consider the
total child and his potential-—not his mental or physi-
cal handicaps alone, His family can be counseled.

Dr. Hulda E. Thelander, one of the country's fore-
most pediatricians, and director of the San Francisco
Birth Defects Center, expresses its philosophy thusly:

“When working intimately with children who are
blind, deaf, halt, retarded, disturbed, deprived, and
sometimes grotesquely deformed, it is the child behind
the handicap that emerges, and the likeness of this
child to all other children places the imperfections in
a new perspective."

The centers seek to understand birth-handicapped
children, and help their parents find answers to such
questions as: “What is the future of my child?”" “Will
he be able to go to school?” “Will he be able to work?”

As Dr. Thelander remarks: “The parents of children
born with defects have all the questions asked by the
parents of normal children——and a thousand and one
more!"

Yesterday, the March of Dimes found the answers
to polio — the Salk and Sabin vaccines. Today it is
fighting to make the birth of a normal child a certainty.
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Reading’s Trinity River Gold Strike Brought Sudden, Brief Fame

Like Gold Rush towns in many parts of California,
the rise and fall of “Old Shasta” was sudden, tragic
and colorful. Oldest town in the far northern section of
California, this colorful mountain community became a
supply and transport center soon after Major Pierson
Barton Reading discovered gold in abundance at the
mouth of Clear Creek Canyon in March, 1848, at what
is now Reading's Bar.

Reading arrived in California from New Jersey in
1843 and a year later was granted Buena Ventura
Rancho, embracing 26,663 acres on the Upper Sacra-
mento River, by Mexican Governor Micheltorena.
Reading served with Fremont's California Battalion
and helped negotiate peace terms with Mexico before
ending his military career in 1847,

Ne.ss of Reading's discovery spread rapidly and pros-
pectors came from Oregon, Sacramento and San Fran-
aisco [hey were attracted by the cold springs gushing
from the hills amidst unbroken forests of pine and oak
which furnished dense shade and fuel for campfires.

Colorful Camps Nearby

The area became an ideal ¢ mping place convenient
to such rich and richly named p.lacers as Mad Ox Gulch,
Whiskeytown, Kettlebelly, Jackass Flat, Tin Cup
Gulch, Poverty Ridge, Dog Town and Mad Mule Town.

When California’s first 27 counties were originally
designated on February 18, 1850, Shasta was among
them. It extended from Butte City north to Oregon
and from the summit of the Coast Range to Nevada.
Lands carved from it by 1865 include what is now
Modoc County and the major portions of Siskiyou
and Tehama Counties.

Founded as Reading’s Springs, the name was changed
to Shasta City June 8, 1850, and shortened to Shasta
with the opening of a postoffice in 1851,

Fire, the ever-present menace to mining towns, swept
Shasta in December, 1852 and an even more devastat-
ing blaze caused $500,000 damage in 33 minutes on
June 14, 1853. .

Shasta's most prosperous years were from 1852 to
1857 when the population reached 3,000 and as much
as 55 million in gold a year was shipped out.

Supplies moved north from Sacramento in great
quantities and for much of the distance the valuable
merchandise was hauled by mule. Shasta became the
center of “Whoa Navigation” for the vast mining em-
pire of the Trinity, Scott and Salmon rivers. There
were no wagon roads norih of Shasta before 1856 and
2,000 pack mules bore the heavy burden of traffic.

Shasta residents were hopeful that when the Central
Pacific Railroad pushed its tracks north from Tehama
it would serve their community. When railroad officials
decided the grade from the Valley was too great and
they created a new town of Redding in 1872, six miles
to the east, Shasta's future was doomed. By 1878 most
of the gold had been taken out and another fire de-
stroyerd a block on both sides of Main Street.

County Seat Shifted

After much controversy, two elections and a lawsuit,
the county seat was transferred to Redding May 15,
1655, The latter city was named for Benjamin Barnard
Redding, of Sacramento, land agent of Central Pacific.

Today the old “main street” of Shasta on Highway
299 is a well-kept reminder of the past. The shells and
facades of what was the longest row of brick buildings
in California are mute signs of yesteryear, Only the
Masonic Hall (oldest lodge in the siate) and the court-
house are complete buildings.

The courthouse, built in 1855, is operated by the
State Division of Beaches and Parks. It has an excellent
collection of relics of the time, even to a reconstructed
gallows in the rear. It is open daily from 8 &. m. to 5
p. m., seven days a week.

This is the 27th in a scries on California’s official
State Historical Monuments. Reprints of earlicr are
ticies may be obtained free by writing PG&E PROG-
RESS, 245 Market Street, San Francisco, 94106.
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Some basic questions-about the merits of nuclear power
have been raised in recent months. The Atomic Energy Com-
mission itself reviewed these questions in a study of civil-
ian nuclear power made public about a year ago, and I believe
the conclusions of this study still are sound.

The most basic question is the following: "Why should
we be so concerned about developing nuclear power? After
more than a decade of effort, hasn't it turned out to be just

another energy source which is still more expensive than coal
ar oll?"

This question is inevitably followed by another one:
"Even if nuclear power will be important at some distant date,
why should the Covernment be spending the taxpayers' money to
push its development on the present time-scale?"

Finally, there is the question: "Even if nuclear power
can provide real benefits, aren't they outweighed by the

risks inherent in nuclear reactors and the radicactive wastes
they produce?"

Full answers to these questions are neither simple nor
brief. In the time available today, I can only touch on the
most important elements involved.

First, nuclear power is not "just another source of
energy." In some important réspects, it is unique. For
example, nuclear energy is independent of geography. The
cost to the consumer is not so much a function of his locae-
tion with respect to the source of fuel supply as is the case
with conventional fuels. Because transportation costs are a
substantial factor, cheap and abundant electric energy has
been available only in areas relatively near coal or oil
fields or cheap hydroelectric sources. The costs of trans-
portation of nuclear fuels are insignificant, so that the
cost of power produced from this source is independent of
its proximity to its fuel supply. When one considers the
large areas both here and abroad which have been hampered
in industrial growth by distance from supplies of conven-
tional fuel, it takes little imagination to understand the
potential significance of nuclear power.

Conventional generating plants, burning fossil fuels,
inject the products of combustion into the atmosphere, add-
ing to the increasing amount of industrial wastes in the air
we breathe. No one has much information today on just how
this contamination of the atmosphere may affect the public
health, but there is no doubt that it can be hazardous. As

(more)
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Senator Ribicoff pointed out in a recent magazine article,
heavy smog in a locality can result in a mortality rate hun-
dreds above the normal expectancy.

Nuclear power plants do not plaze these chemicals in the
atmosphere. 1 am sure many of you are thinking: "But what
about the radioactivity they produce?" I will discuss this
in more detail later, and at this point will say only that
very little of the radioactivity produced in a nuclear reac-
tor ever gets into the atmosphere, that any radioactive
releases are carefully controlled and monitored, and that
they do not add significantly to the natural radiation which
always is present everywhere.

Nuclear energy differs in another important way from
other energy sources. It is far more abundant; in comparison
with the energy resources in coal, gas, and oil reserves, the
energy supply locked in uranium and thorium - the nuclear
fuel materials - is almost limitless. Sound national manage-
ment of our energy resources would seem to dictate the early
development of the great energy reserve in uranium and tho-
rium. This is particularly true when one considers the grow-
ing importance of the fossil fuels for uses other than
electrical generation and heating. Coal has extensive indus-
trial uses, such as in the reduction of iron ore and the pro-
duction of synthetic chemicals. 0il and gasoline are
essential for fueling small mobile power plants, such as
those in automobiles, trucks, locomotives, and aircraft,
which are not likely ever to use nuclear fuels directly. It
seems wasteful to burn coal and oil for heat at a rapidly-
increasing rate when we know that they are irreplaceable and
that they some day will be depleted - even if that day is
far in the future.

In our free society, we do not ordinarily require an
industrial firm to use one fuel rather than another. But as
nuclear power plants become more attractive economically, we
can expect that industry will turn increasingly toward
nuclear power for sound business reasons, as some have
already done. One result of this trend will be the conser-
vation of the fossil hydrocarbons of coal, o0il, and gas for
those purposes to which they are uniquely suited.

This brings me to my final point in listing the ways in
which nuclear energy is more than just another source of
energy. This point is one of economics - the dollars and
cents cost of the power used in our factories and homes. I
have already noted that nuclear power is independent of

(more)
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geographic location, so that it will tend to eliminate high-
cost power areas. It also has another economic advantage:

as the size of nuclear power plants is increased, they become
more and more economic in comparison with conventionally=-
fueled plants,

As a general rule, the capital costs of nuclear power
rlarts are somewhat higher than those of conventional plants,
cut the fuel costs are lower with the net result that nuclear
vower is competitive where the cost of fossil fuels is high.
In larger size plants. the capital cost differential over
fossil-fueled plants becomes less, and the nuclear plants can
compete in areas where the cost of fossil fuels is relatively
lower,

Dual-purpose power plants ranging from medium to very
large cize now are under study for use in the production of
electricity and the desalting of water - an increasing impor-
tant need in various parts of this country and abroad. Such
rlants could be used to produce fresh water from the sea.
Yuclear power, especially as plant size increases, would
anpear to be more attractive than conventional power for the
plants of thiz type which eventually may be required.

fven a small reduction in the cost of electricity will
mean large savings to the public. Each reduction of one-
tenth of a mill in the average cost of power will be worth a
total of about 815 billion to the citizens of our country by
the year 2000, The savings will pay many times over the ini-
tial development costs of nuclear power. There is reason to
believe that nuclear power has already contributed to reduc-
tion in delivered prices of power produced by fossil fuels
because of its impending competition.

These considerations also relate to the second question
I mentioned earlier, which is: "Why, if nuclear energy is so
economically attractive, is it necessary that the Government
finance and support such a large effort on the present time-
scale, and why is not industry allowed to develop nuclear
energy at its own pace and as fast as its economic need
dictates?"

One needs also to consider this question against the his-
torical background. We should realize that a government=-
sponsored reactor development program would have to be carried
out in any case to meet military needs, whether or not any govs
ernment support was given to civilian nuclear power. The rea-
son for the development of reactors was for the production of

(more)



plutonium for weapons; later, the heat of a reactor was uti-
lized to produce power for such military needs as our naval
propulsion program.

To those critics who might think that substantielly cur-
tailing the civilian nuclear power program would save the
taxpayer billions of dollars a year, iet me point out that
expenditures directly applicable to civilian nuclear power
are only about five per cent of the Atomic Energy Commission's
total annual budget of about $3 billion.

I, myself, prefer to look at these experiditures for
civilian nuclear power in a positive sense. After all, in
these days of national concern about the "spin-off" of bene-
fits from our defense and space research and development
efforts, is not civilian nuclear power a successful "spin-off"
from our weapons and military reactor programs? I believe
that the expenditures made by the Atomic Energy Commission to
bring the benefits of nuclear energy into the mainstream of
American industry have been worth every cent,

There are at least two other points that should be con-
sidered in examining the basis for Government support of
nuclear energy. After nuclear energy was harnessed in the
wartime Manhattan Project, it was strongly felt that it should
be kept under the control of the Government because of its
weapons implications. Later, when it was decided to pursue
the peaceful development of power reactors, it was recognized
that the development costs would be larger than any one indus-
trial concern could bear by itself and that it was altogether

proper for the Government to undertake it on behalf of all our
people.

Some critics say that the Atomic Energy Commission is
proceeding on a "crash" program to develop nuclear power:
other critics say we are going at a far too leisurely pace.
However, I would point out that in many of the developed coun-
tries of the world, withr nuclear €Energy programs more or less
independent of ours, such as that of the Soviet Union, one
Sees a very similar time-scale of development.

There is one nuance in this question I have not yet com-
mented upon and that concerns the rate of technological prog-
ress. This time-scale is not very different from that fore-
seen by most of the scientists and engineers in the nuclear
énergy program 20 years ago. Much of the early optimism about
nuclear energy was generated, not by these people, but by the
popularization of an eéye-catching scientific phenomenon which

(more)




was splashed in the headlines in all the world's newspapers
on the announcement of its birth at Hiroshima. T have never
felt that nuclear power could be soundly developed on any-
thing less than the present time-scale; in fact, it is devel-
oping on a faster time-scale than I had expected! Tt has been
a relatively short time-scale when one considers that the
first reactor was completed in 1942, the first electricity
was produced by a reactor in 1951, and the first atomic power
station in continuous operation began in 1954L. Today, reace
tors in this country alone are producing about one million
kilowatts of power and an additional capacity of about two
million kilowatts is either under construction or firmly
plannei - and the latter almost entirely at the utilities'
expense. That seems quite a remarkable achievement for only
a 20~-year period.

I might add, in concluding this question on the Govern-
ment's role, that the Atomic Energy Commission in some ways
is a unique Government agency - one trying to work itself
out of a job. Our main effort in the civilian nuclear energy
field, as I have said, is to transfer the technology of
nuclear energy into the mainstream of American industry. As
& reactor type is developed to the point where it can be
successfully and economically used, then we propose gradually
to withdraw Covernment support. This phasing out is already
happening in the case of the water-croled and water-moderated
reactors which now appear to be almost economically competi-
tive in the high-cost fuel areas of this country. I believe
that the proper role for the Atomic Energy Commission in
future years lies in the research and development of promise
ing converter reactors and of new and advanced reactor types,
such as the breeder reactor about which so much has been
said of late. In addition, the Commission is pressing for
the private ownership of nuclear fuel materials to permit
nuclear energy to take its place in the normal pattern of
our free enterprise system.

The final question I would deal with today is one that
is often raised about nuclear energy - the risk and hazards of
its radioactive products. It is unfortunate that the peace-
ful uses of nuclear energy were preceded by the wartime
weapons development. To many people, I am sure, nuclear
energy is the A-bomb or the H-bomb. But if one examires th.
facts in the matter, one would find immediately that our
nuclear industry has one of the best safety records in the
country. In about 20 years of operation of reactors of
various types, there has not been a single accident that has
caused any known injury to the public outside of AEC plant

(more)




areas; and the safety record of personnel workigg inside AEC~-
contractor plants has been phenomenally good. is safety
record is no accident, but is the result of a very careful
analysis and control at every stage of nuclear activity.

The Commission's own concern for the public health and
safety has always been predominant., In addition, the power
reactor program has been and is being conducted virtually in
a goldfish bowl open to continual public scrutiny as well as
to frequent review and evaluation by various private and pub-
lic bndies, including the Congress.

The Commission has always followed an ultraconservative
approach with resnect to safety. We believe this has been
mandatory. As more operating experience is obtained from
our many programs presently under way, and as additional
data are derived from our safety research and development
programs, it is clear tha this degree of conservatism can
be reduced and a more realistic approach adopted. But I must
emphasize that this reduction of conservatism which I foresee
in the years to come will not in any way compromise the public
health and safety.

Much of the concern over nuclear reactors relates to the
familiar question of how near to a populated area such a nu-
clear plant can safely be opesrated. One of the factors which
gives rise to the question is the understandable desire on the
part of the utilities to minimize the distance between any
electrical power plant and its load center. Figures as extreme
as $2 million per mile have been mentioned for the construc-
tion of electrical transmission lines in a metropolitan area.
If the power plant is also to be used for the supply of low-
pressure steam for space heating, long distances become
completely infeasible. We at the Atomic Energy Commission
understand the utilities' economic reasons for wanting to
build nuclear plants near their load centers. We must be
sure, however, that if this is permitted the safety of the
public would not be compromised.

The Atomic Energy Commission recognizes that in the oper-
ation of a nuclear reactor a potential risk is involved, as
there is in almost every other activity in our technological
civilization. Radioactivity is generated within the reactor
as heat energy is released from the nuclear fuel. To protect
against this potential hazard, adequate neasures must be
taken to ensure that such a potentiality will never be
realized.

(more)
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From the normal operations of a nuclear plant and in the
day~to-day activities carried on therein, there is no signif-
icant hazard to the people who work in the plant or to the
public outside. It is customary irn.most large reactors for
a small quantity of radiocactive waste gases and liquids at
exceedingly low concentrations to be released at a controlled
rate into the environment. The level of such releases is
set by Federal regulations, on the basis of the best advice
available from experts in this field, to be only a small per-
centage of the normal level of radiation which is naturally
present in the environment, such as from ever-present cosmic
rays.

The principal potential hazard of more serious propor-
tions which must be guarded against in nuclear reactors is
the possibility that an unintended quantity of radioactive
material might be released accidentally and find its way into
inhabited areas. There are two major lines of defense
against this possibility. First, extensive safeguards are
provided to prevent accidents. Extraordinary measures are
taken in incorporating these safeguards into the design,
construction, and operation of nuclear reactors. Further,
these safeguards are subject to four rigorous evaluations --
by the AEC's regulatory staff, by the Advisory Committee on
Reactor Safeguards, by atomic safety and licensing boards,
and, finally, by the Commission itself. In addition, peri-
odic inspections are made of the reactor throughout its life-
time.

Secondly, all reactors are provided with substantial
safeguards to minimize the conseguences of accidents in case
these precautions taken to prevent accidents should somehow
fail. Washdown spray systems, emergency cooling systems,
internal filter systems, and - most importantly - large, high-
integrity containment barriers, such as containment domes,
offer strong assurance that dangerous amounts of radiocactiv-
ity released would be retained within the facility.

A word should be said about the Commission's ultracon-
servatism in reactor safety considerations - which goes so
far as to postulate the extremes of improbable reactor
accidents in order that we might be ready for any contingency.
That this has resulted in some public misunderstanding is not
surprising. Never before in the public's experience has an
agency responsible for the protection of public safety gone
to such extremes to allow for every foreseeable contingency.
In contrast, there are many serious accidents resulting from
the complexities of our technological society where the

(more)
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design features of the apparatus or system through long tra-
dition have made no allowance for the very improbable occur-
rence - be it an explosion, the bursting of a dam, or whatever.

In my opinion, all of us in the nuclear field should
bear a good deal of the responsibility for this misunderstand-
ing by the general public; our use of technical jargon can be
misleading. The care which we often take to avoid saying
something which is not exactly precise often misleads the
layman more than would a less cautious, but more intelligible
statement. For example, we term such reactor accidents as
the "maximum credible accident"” when from the standpoint of
ordinary language it might better be termed the incredible
acoident.

Perhaps it could best be summed up by saying: The prob-
ability of a serious accident is extremely low. The likeli-
hood of a dangerous consequence should a serious accident
occur is even lower. The possibilities for such improbable
accldents in many other areas of our technological society
are not given equivalent attention.

One additional concern expressed by some about reactor
cafety focuses upon the so-called high-level wastes of reac-
tors and their ultimate disposal. Essentially all the radio-
activity produced in a civilian nuclear power plant remains
safely contained in the nuclear fuel elements. These fuel
elements have an extremely high integrity and are designed
to withstand high temperature, corrosive media, and mechan-
ical stresses and straius. Once the usable portion of the
nuclear fuel in these elements has been consumed, the ele-
ments are shipped intact to remote areas for chemical
reprocessing. This shipment takes place under very strict
regulations and controls. Specially designed shipping casks
are used to contain, shield, and cool these solid fuel ele-
ments. Our extensive experience to date is that thousands
of fuel elements have been shipped literally across country
without a single radiation injury.

At the remote processing plants, the nuclear fuels left
in the fuel elements are separated from the radiocactive
wastes. These radioactive wastes are then stored underground
in large steel tanks at these remote sites. The reason this
kind of storage is used is that it is safe and it is the most
economical way to manage the waste at present; it also pre-
serves the long~lived fission products for which many uses
are continually being discovered. For our long-range power
program, alternate means of disposal are being extensively
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investigated. These have progressed to the pilot plant and

demonstration phase, All indications are that practical and
economical full-scale plants for ultimate disposal of these

materials are well within present technology.

The nuclear energy industry, unlike many other industrial
and even community developments in this country, recognized
at its earliest stage the very essential requirement that its
wastes be managed in a way to assure no advirse effect on man
and his environment. Ours was a preventive approach - we did
not allow a situation to develop in which a curative approach
would be necessary.

Perhaps I can best summarize my feelings about the safety
of these power reactors by saying that I would live next door
to the atom. I would not fear having my family residence
within the vicinity of a modern nuclear power reactor built
and operated under our regulations and controls. I appreciate
the fact that many have an unreasoning fear of the unknown -
and radioactivity appears as such an unknown. Let me assure
you that it is not. There is always more to be learned; but
with what we already know and what we are continually learn-
ing about radiocactivity and its effects, we are able to pro=-
ceed with assurance in assessing the safety of nuclear power
plants. There are of course many factors that must be con-
sidered in approving the location of any particular nuclear
power plant; therefore, my remarks today are addressed only
to the general subject of reactor safety; and I, of course,
am not speaking about any particular plant.

Let me conclude my remarks today by noting a few things
T have not mentioned. I have not pointed out other aspects
of the Atomic Energy Commission's program - the other 95 per-
cent of the budgetary expenditures. These include, as you
know, the development and production of weapons, which account
for the major fraction of these monies, and also the conduct
of basic research at universities and national laboratories,
the development of nuclear rockets and nuclear power sources
for our national space program, aid to education and training
of our country's young scientists and engineers, and the
development of other nuclear energy by-products such as
radioisotopes which have had an immense impact on medicine,
agriculture, and industry. I have not mentioned the impor-
tance of this country's leadership in the nuclear energy
field - in the worldwide struggle for men's minds.

The philosophical note I should like to conclude on is

that - like it or not - we are living in the 20th century.
Our country and the world are undergoing a period of change.

(more)
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We are all swept by the tide of discovery that is the Scien-
tific Revolution. Nuclear power is but oue facet of this
over-all tide of scientific progress. Even in less revolu-
tionary periods, people have resisted the currents of change.
It is. therefore, not surprising to me to find a program

such as ours subjected to criticism - for this is a vital
part of our American democratic system. We, in the Govern-
ment of this country, should be responsive to the sound
criticisms of its citizens. I believe we are.

o 30
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