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ASSEMBLY‘ENVIRONMENT AND PUBLIC RESOURCES COMMITTEE MEETING

MINUTES
DATE: 'MONDAY, MARCH 10, 1975

MEMBERS PRESENT: Chairman Bremner, Messrs. Coulter,
Chaney, Jacobsen, Banner, Heaney,
Weise, Price and Jeffrey

MEMBERS ABSENT: None

GUESTS : Kay Winters, Santa Maria Ranch, Dayton, Nev;
Sandy McCormick;
Robert Elston, Nevada Archeological Survey;
Donald Tuohy; " " : "
Kit Miller;
John Koontz, v " oo
Katherine Hale ,
Dr. Sandorf ‘
Tom Young, Sierra Pacific Power;
Joe Murin, " " "
Ethel Axt, Nevada State Museum
Jean Ford, Assemblywoman and sponsor of AB 21
Jean Myles, Nev. Archaeological Assn;
Keith Ashworth, Assemblyman

The meeting was called to order at 3:15 by Chairman Bremner.
He called for testimony from witnesses who had attended the commit-
tee meeting Friday, March 7 and hecause of time, were not able to
testify on AJR 15. Miss Katharine Gardiner Hale offered the at-
tached testimony (Exhibit "A") in opposition to the bill. She
stated that more time should be spent making a decision on this
matter and that a moratorium should be placed on any further nuclear
construction so that more facts may be known and citizens can make
the decision. "We [the public] should be deluged with facts first",
she stated. She asked the committee to determine: 1) will experts
continue to work with us if the waste disposal plant is established
in Nevada; 2) Will we be expected to take waste from other countries;
3) Will we be funded for solar exploration; 4) Will all this be
worth it in 40 years; 5) What will employment figures really be;
6) Will the Federal Government listen to us or will we be forced
to take on this waste storage.

Mr. Weise asked Miss Hale is she had collaborated with other
organizations also opposing the measure and, if so, why had they ’
not offered testimony from professionals. She explained her source- .
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for her testimony as the Foresta Institute, articles from the
Livermore Radiation Laboratory, AEC, ERDA, San Francisco Chroni-
cle, Sacramento Bee and the Smithsonian Institute. She reitterated
that this measure should be on the ballot and given much more pub-
licity. Mr. Weise stated that in opposing the measure, there should
be more professional testimony to compare with the professional
testimony received from the proponents. Miss Hale agreed to send
the committee a summary of professional opinions. Miss Susan Orr,
from the audience, informed the committee that the best professional
in the area is Dr. Terry West of Palo Alto.

To Mr. Weise's questioning, Miss Hale offered wind and solar
energy as alternatives and to hold off nuclear energy development
until more is known about it. Mr. Jacobsen pointed out that wastes
in the Hanford, Washington area must be moved to more isolated areas
and out of the area of the Columbia River where slight contamination
has been discovered, Mr. Price felt that land in Southern Nevada
is suitable enough to handle any leaks that might possibly develop
as compared to that in Washington; that this is a much different
problem than completely discontinuing nuclear development.

Dr. Irving Jesse Sandorf testified in favor of AJR 15. Dr.
Sandorf has been a consulting engineer for many years and is now
vice-chairman of the Nevada Public Works Board. His remarks are
attached as Exhibit "B". 1In discussion with Mr. Price regarding
various energy sources, Dr. Sandorf discussed the "hydrogen econ-
omy", he commends solar energy and geothermal power. However, he
feels the major supply of future energy will come from nuclear
.plants. Others will be used for "spot development" but not as.a

- major utility supply. The University of Nevada presently has a

small nitrogen plant used in conjunction with the Navy.

To Mr. Heaney's questioning, Dr. Sandorf explained that the
process of nuclear energy does not vary that much from the process:
of producing other types of energy except that the fluid is par-
tially radio-active. k

Chairman Bremner recessed the meeting for ten minutes at 4:00 p.m.
A letter was received from Patricia van Betten of Las Vegas in
opposition to AJR 15 asking that it be withdrawn. Her letter is
attached as Exhibit "C".

Miss Bonnie Brown testified against AJR 15, also asking that
the matter be tabled until the committee has further information.
Her presentations are attached as Exhibit "D". To Miss Brown's
suggestion that the committee request testimony from experts, Mr.
Price explained that this was not the function of the committee
and that exposure to radiation could be better contained in a small
area like Southern Nevada than in a heavily populated area. Mr.
Bremner continued to explain that the Legislature does not have

rd
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sufficient funds to request experts to attend hearings and that
.the Committee had visited the Test Site.

‘Mr. John Miller, a student and opponent of AJR 15, presented
the committee with a petition signed by 1,000 persons stating
that prior to any legislative action, they would like the following
stipulations met: (1) The presentation of detailed information
as to the residents of Nevada including but not limited to an ex-—
planation of the potential dangers of this waste storage and what,
if any, benefits Nevada residents will gain from having the waste
stored within state lines and (2) the opportunity afforded to the
residents of Nevada to express their opinions on the issue.

A copy of Mr. Miller's petition is filed in the office of
the secretary of this committee and marked as Exhibit "E" # Mr.
Miller's remarks are attached as Exhibit "F".

Mr. Heaney asked Mr. Miller: "If vou knew that we were going
to amend the resolution so that the Governor would have absolute
veto power over the plant if ERDA doesn't live up to the conditions
agreed to, would you feel this a sufficient safeguard?" Mr. Miller
replied, "No, this should go to the people and I refute anything
the Federal Government says". He felt the people should have a
chance to worry and reflect on their children and their children's
children. :

To Mr. Weise's question as to educating the public in order
for them to vote on this resolution, Mr. Miller explained that he
had gathered his names on the petition in two weeks, that as a
student he does not have a great deal of time, but that he knew
concerned citizens would work on it; that it is an absolute neces-
sity that ERDA provide the absolute facts on all aspects of the
storage process, including transportation, etc. He felt that the
solidification process is still not finalized and that this reso-
lution will not improve the economy that much when people s lives
are at stake.

Chairman Bremner called for testimony on AB 210, a bill es~
tablishing the Nevada archeological survey. Assemblyman Jean
Ford, one of the sponsors of the bill, stated that this is one of
the last chances that we will have to look into the past in Nevada;
protect and preserve very valuable information in Nevada regarding
archeological ruins. She stated that several small groups of
interested persons have struggled for many years and their efforts
have been supported by many Nevadans. She told of an archeologicalf
dig she made with her family in the Red Rock Canyon area outside
Las Vegas and that they recovered 68 pounds of artifacts and rem-
nants of the Piutes. The archeological survey needs and deserves
rec0gnition by the State. This measure was killed in the last ses-
sion by the Ways and Means Committee and she urged a DO PASS re-
commendation on AB 210 this session.

v
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Jean Myles, Chairman of the Nevada Archeological Associa-
tion presented a letter from Donald L. Hardesty, Chairman of
the Department of Anthropology, expressing their full support
of the bill and a small newspaper entitled "Chippings" published
by Am-Arcs of Nevada. Both exhibits are attached as Exhibit "G".

of the Nevada Archeological Survey

Mr. Robert Elston/reviewed the testimony presented at the
last hearing on AB 210 and discussed the proposed organization
of the Nevada Archeological Survey. This proposed organizational
chart is attached as Exhibit "H" and a letter from Robert York, :
Cultural Management Specialist, U.S. Dept of the Interior, Bureau
of Land Management, Reno attached as Exhibit "I".

Mr. Heaney suggested that the Archeological Association
and Archeological Survey make some attempts to show a connection
between their application for funds.before Ways and Means and a
potential tourist increase as a result of the establishment and
recognition of the archeological survey by the State of Nevada.
He also suggested that this recognition could be professional pres-
tigious. :

Mr. John Koontz stated that the biggest virtue of this bill
is to bring all these groups interested in archeology under one
umbrella and that the bill has much merit. .

'Kay Winters, representing Lyon County Park and Recreation,
presented a letter in favor of AB 210. Her letter is attached as

Exhibit "J". To Mr. Price's questions regarding disturbances at
the Nevada Test Site of archeological relics, Mr. Touhy stated that
many archeological values- have been destroyed, but since an EPA

study, the AEC, ERDA and other agencies will have to comply with
these regulations. Mr. Heaney felt that it would be helpful if
"the Association and Survey had information to present to Ways and
Means showing the loss t6 out-of-state contractors in surveys in
Nevada. Chairman Bremner recessed the meeting for a break at 5:10.

The meeting re-convened at 5:15 at which time Chairman Bremner
asked for action on AJR 15, Mr. Price moved to amend the bill with
Amendment No. 4594 and re-refer it to the Commerce Committee. Mr.
Banner seconded the motion. Mr. Jeffrey questioned the veto powers
provided in the amendment given to the Governor. Mr. Ashworth stated
that the Governor was apprised of the fact and agreed that the veto
power as provided could jeopardize the waste disposal storage being -
established in Nevada and agrees with the amendment. Mr. Heaney
also expressed his concern over the Governor's veto power and moved
to amend the motion amending the bill to include a time limit of
four years on the interim storage. After discussion, it was agreed
that Mr. Heaney would work out his amendments to the bill when it
went to the Commerce Committee. Mr. Price withdrew his motion and
moved to adopt amendment no. 4594 to AJR 15. Members voting in favor of

4
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the motion were: Chairman Bremner, Messrs Chaney, Jacobsen,
Banner, Heaney, Weise, Price and Jeffrey. Mr. Coulter voted
NO.

Mr. Price moved that AJR 15 be referred as amended with
a "Do Pass" recommendation. Mr. Banner seconded the motion.
Members voting in favor of the motion were: Chairman Bremner,
Messr Chaney, Jacobsen, Banner, Heaney, Price and Jeffrey.
Mr. Coulter voted "No" and Mr. Weise did not vote.

Mr. Ashworth explained to the Committee that this Reso-
lution merely advises the Federal Government that Nevada is
interested in the nuclear waste storage facility being built
in Nevada. Additional restrictions and conditions to the reso-
lution would be telling the scientists how to do their job.
Discussion was held between Mr. Ashworth and Mr. Coulter and
the committee. Mr. Weise stated that he was not objecting to
the committee action because he did not vote; only that he did
not feel he had sufficient time to make up his mind.

Chairman Bremner stated that the Commerce Committee would
-be holding more hearings and Mr. Ashworth stated that the state
of Washington had changed its mind and was noW interested in
obtaining the storage facility.

Chairman Bremner adjourned the meeting at 5:30 until the
afternoon recess Wednesday. :

Respectfully submitted,

PHYLLIS BERKSON, Secretary
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; DateMan...,..March. 10 ... Time.. 3:.00..R.Ma....Room........ 214 ... / d

Bills or Resolutions Counsel
to be considered

Subject requested*

AB 210 Establishes Nevada archeological survey

and makes appropriation.

AJR 15 (continued hearing)
Urges the Energy Research and Development
Administration to choose the Nevada Test
Site for disposal of n uclear wastes and
for solar energy research under the Solar

Energy Research, Development and Demonstra-
tion Act of 1974.

*Please do not ask for counsel uniess necessary.

21
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Xatharine Gardincer Hale
1101 KXeystone Avenu=
Reno, devada 89593

Transcriot of Statement of
Katharine Gardiner Hale
given at
tomic Energy Commission Hall
Salt Lake City, Utah
on
December 12, 1974

Gentlemen and Gentlewomen,

I am Katharine Gardiner Hale; and have lived in Reno,
Nevada, since 1961. I paid mv own way here to help you
make a decision that affects me as immediately as it does
you. This is a country governed "of" and "for" and "by"
the people; thus I feel it to be my time to offer my service
to this country, by speaking today.

Since I have no special or official title, I'll tell you
a little of my background. I'm a third-generation Californian,
well-educated and responsible. I have had responsibility for
both a surgical and a medical wing, as well as the emergency
room, of St. Mary's Hospital. I have worked as a salesgirl,
a hostess-cashier, a civilian stewardess f£lying into Vietnam
in 1967, a teacher of pre-school children utilizing Montessori
methods, and a teacher of math and reading to adults at our
local Mental Health Institute. Currently, I'm raising my
husband's 4 1/2 year old daughter and renovating our three-
story stone house which is twice as old as the Atomic Energy
Conmmission. I have the honor (a dubious one) of being as
old as plutonium. In another thirty years we will be
producing 600,000 pounds of plutonium annually. It is a
known carcinogenic substance.

I arrived yesterday, having learned of the hearing
seven days ago, so as to insure that I g2t a full night's
sleep. Instead, I avidly read Wash-1539. Informative and
complete as it is, the words that arc most often repeated
are "will be designed”. ’
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Now we are all excited by new designs, and are in
favor of research; after all, I didn't push a handcart,
on foot, to get here. Flying is a delight and I will
enjoy the improvements that "will ke designed", in that,
and other fields. But, there is no evidence at all for
any safe threshold of radiation expcsure.

» "Nuclear power is safe" is an empty message. Dr.
Walter Jordan, pro-nuclear member of the Atomic Safety and
Licensing Board said, "there is no way to prove that we
have succeeaded in reducing the hazards to a low level”.

If I am to judge the care and planning abilities of
the A.E.C. on their recent lack of care and planning in
regard to informing the citizens of Nevada, then there is
real cause for concern. For, it took the A.E.C. a couple .
of years to produce the Draft Environmental Impact Statemhent
of Commercial High Level and Transuranic Radioactive Waste,
and yet we are expected to digest that tome and issue an
answer in a couple of months. If I were to adoot a child,
it would take two years and I'd care for it for 20 years and
love it for my lifetime. Yet, you ask me to adopt your baby
with less than a year's notice and blithely exvect me to care

‘ for it for 24,000 years; and that's only the baby's "half-life"!!

Only a martyr would take on such surrogate motherhood. "Half-
life" is such an applicable phrase. Our lives may be halved
by any one of many "accidents" which might take place at
N.T.S. (Nevada Test Site).

Let me tell you a bit about your "baby's" proposed home.
I was raised in lush country, in Southern California when it
was vacant lots full of rabbits, birds and other wildlife,
and I learned to swim in the ocean. I camped and swam every
year. So, Nevada looked empty and barren to ne. It took me
three years to appreciate that it is a delicately balanced
gentle land. It is not a rough sagebrush wasteland. Since
the A.E.C. has peppered the East Coast with nuclear plants,
I can understand how good our government land must look to
you. But it is unthinkable that more time won't be spent
finding out about it. A sage decision requires more thought.

We have seismic eruptions (7 on the Richter scale) that
are erratically located. No two happen in the same place.
We have porous rock and sand hecause the state was underwater
for centuries and any leak could wildfire. We have a lack
of H,0, and our population is growing; Reno has tripled in the
last ten years. Consider the problems that you've encountered
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may be completed. I advocate a rnoratorium so that’
of the operatiorn may be made known, and so that the
of the states involvad may, with such Xnowledge, be.

make the ultimate decision.

people have warned me that it is impossible to

stop a $40 billion business in its tracks. That is hardly

I feel that some of the A.E.C. preceuvts and proposals
are naive and I also believe that for every solid scoundrel

ed, I will also meet a sensible human keing. Such

h. I am speaking now to

those people capable of using their highest faculties.

If we can predict the social future for generations,
including civil and international strife, revolutions,
psychotics, psychopaths, saboteurs of-all types, indeed,
all criminality, including destructive Acts of God, then
nuclear waste storage is acceptzble.
cynic. I have great faith in humanity. But, T do not have
confidence that some exclusive intelligence will arrive to

deal with
of human
Yet I rec
a time.

little, a

our wastes in the future.

I am an optinistic

I balieve in the longevity

institutions by which this super race may be trained.
all that we are the future race in wnom the founders
of this nation placed such trust and we are having a heck of
What sort of control do we have over the volatile
spirits currently "doing time" in our penitentiaries? Very

lthough we learn every day.

We cannot guarantee
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that the people of the future will rnot have even more diffi-
culty with our volatile incarcerated nuclear garbage. These
artifacts may be forever entombed without kenefit of hiero-
glyphic warning, and we cannot take the responsibility.

another person's

Granted, one person's carbag
i arcinogenic decline

f=)
treasure, but genetic deterioraticn and
cannot feasibly be treasurad.

I feel a little like the "proverbial Indian"; the A.LE.C.
is "moving west" and arrogantly compromisirg the earth as a
habitable place for this, and essentiallv all future, genera-

tions. All information regarding the dancgers of storing

nuclear wastes rnust be presented to the 2=zople so that they

may make judicious response and the "criticality" must be

emphasized in as determined a fashion as any advertisement

for toothpaste, so that our understandinc hecomes second-nature.
Please utilize Nevada's vast natural resources: geo-thermal

power, solar power ("the sun shines every dav in Nevada"), and

wind power (Mark Twain called one of our winds the "Washoz Zephvr").

The fact that theses resources are Zres 1is economically unpleasant

to those vested interests that stand to henefit by the building

and licensing of more nuclear plants, and the storage of the

resultant wastes. It is an American tradition to find ways

to reap profits and I have no doub: that 1pgenious means will

cdevelop by which profits may be reziiz=¢ in using solar, geo-

thermal and wind power. Please vut vour vast people resources

to work on this and related modes of ressarch. Thank you.



Y
>

Katharinge Gazdinoer Hale
1101 Keystonz ~venuas
Reno, Ievaia £E2353
January 27, 1375

Dear Editor,

On December 12, 1974, having di scovered that none of our
“public servants" were going, I paid my way to Szalt Lake City
to testify at the Atomic Energy Commission hearings, concerning.
their plan to use Nevada's "barren wastelzané" as a Nuclear
Power Plant Waste Storage Dump.

Bruce Arkell of Las Vegas testified that Nevadans want
this dump because the Nevada Test Site has $155 million worth of
usable moth-balled equipment and the geological capability to
store wastes indefinitelvy. He was cdelightad with the econonic
opportunities afforded by our acccptahce oZ thz A.2.C.'s plan.
He stated that he anticipated "no danger" and nad complete
faith in the A.E.C.

This astonished us all. Nevadans hzve yet 2o be informed
of the dangers, and our opinions have yat 20 oz heard.

Nuclear waste COHtaLPa three dezdliy man-malz radioisotopes:
Strontium 90, Cesium 137, and Plutonium 233. =Zziore they lose
their toxicity, Strontiun and Cesium must oo iszalzted from the
environment for 600 to 1000 years, and Piutonium Zor 250,000
years. Plutonium 239, is carcinogenic. Onz milli of a
gram causes cancer in animals (oi which m25n is ong when inhaled.
Once airborne, it can travel thousands of miless in a snort time.

Our society is unstable, economicall., opolitically, and
socially. We love it but know it to be unsraiictable. With
odd extortionist group and terrorist clubs cronping up every
week, great precautions must be taken. Torty seunds of enriched
uranium or twelve pounds of Plutonium is the amount neceded to
create a Nuclear weapon capable of killing thousands of people.
Two A.E.C. employees have been caught smuygline that amount of
Plutonium in their lunchboxes. The A.E.C. has now lost 9,000
pounds of enriched uranium and 600 pounds oI Pluaitonium 239.

This is inexcusable.
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Any errors in my testimony may be attributed, in part, to the lack
~of accurate public information. Even Mr. Gates could only rely on
outdated slides.

To the bill itself: I question the veracity of 2 "whereas's" in
line 2: "outstanding concern for nuclear safety". Very little respon-
sible action has yet been based on said "concern". Lines 11-12: "doubts
and anxieties" of people and their leaders have narrowed the choice of
states to us. I claim that the people of this state have the same
doubts and anxieties if only they were informed of the risks and allowed
to use their good judgment.

This bill is tantamount to a bribe. Our economic appetites are
being tempted by $1-1/2 billion for 40 years and by the solar research
plum in a giant poison cake. I and other people, capable of listening
to the highest idctates of their conscience, will not accept the bribe.

Mr. Mann's said that salt H,0O would corrode containers dumped in
.oceans. "Nature would intervene" in the safe disposal of wastes. I
say that nature could intervene in our state as well; including both
mother nature and human nature.

- Culturally, this state asks people to pay money for money. We don't
spend a lot of time asking people to pay money for ballet, opera, etc.,
as a profit-seeking device. This attitude has been much maligned by
other states but it may be to our advantage now. For Nevadans are
accustomed to turning unusual propositions into commercial successes.

I have absolute faith that we can reap a profit by developing solar
research, geothermal research and "zephyr" wind power research. Per-
haps, we as a State, can beat GE to the punch by claiming legal rights
to the sun.

Things to ascertain: Will experts come to work with us? Will we
be expected to take wastes for 19 other countries? Will we be funded
for solar, geo-thermal and "zephyr" reseéarch? Will the economic nibble
in a hard economic time be worth the nuisance when the money is spent?
What will employment figures actually be? Will our hearings be in vain
or will the government listen? If our government doesn't listen, will
we be forced to take the wastes because we're owned (83%) by the Govern-
ment?
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Thank you for zivin: me the privileze of znpearing before you
in behalf of the Nevadn Tect Sitc as & place moust sultaple for the
storage of radloactive wzstes, '

3ecause of itne gquestlons asked by members of your committee at
the hearing before you last Friday (¥arewn 7. I know that you are
already aware of the economic advantagses to soutvhnern Nevada, tne
beneficial impact upon ewployment,as well as cvome informatlion about
the potential danger in the most unlikely case of savotage,or attack
in case of war,

My purpose in apvearing here is to empnasize that nuclear power
can ,and should be, the major factor in maxing our countiry independent
of forelgn supplies of c¢il ; znd that tae availability of a disposal
slte for nuclesr power wastes is essentizl Lf nuclear power 15 to have
an unoostructed develonment., I G0 act cdisvzrage the economlc benefits
to our staie; In fasct, Lf I suspected o ‘vugor to tne nealtn and the
environment I would orn:se the resciutlion,

Thne many wlitnesscs wno nuve appezrsd here in cpposition to this

resolution seexm to Le unuwure of tne greater danger to our nealth and
environment irom tue currcnt urces o1 2LErsEyY. oy experience of over
50 yeurs as an employee or consultant to uwtiliiies nas snown me this,
For example, one of my college classmntes wao xilled WlEth 5 years
of graduziiocn wnlle workin; for & power compuany. My work for the AT&T
took me into West Virgsinia, There I saw bthe pedies of miners laid in
TOWS nnav tre mine porials aftver an uadercround cxpiosion., We nave all
seen the black clouds nalched from Lhn sRous oilnwcr nlants and of
nzny ‘nduut”icc' we are all aware ¢f The zaverse effects of these on
our nhealth and envirsnzens, We nave 21l travelled along cur hlighways

)

s <
and seen tne trees whosse geath hus heen scaled by the polsonous gases
exnausted from our cars., None of these adversc effects are assocloted
with nuclear power. As yet, ne documenbted claime of cdamage U0 health
or enviroament in the vicianity of nuclear vowsr planis have been made,
Mention nzs been made durlng these nearings of the removal from

service of several nuclesar power Dldnub becnuse of the d;qcove“y of
leaks. Ne mention is mwade that moct of tnese lezks are associated with
portions of the nuclear plants which nre tne same as those in the

gn is made that no

conventional fossil-~fuei-~fired plants. Ko rent H
n assoclated with these
Yy fel

i

serlous injurizs to mzn or r'*rcﬁmeuL have bee
o

e

leaks., Nor is menticn mede that during any glven year there will be
hundreds of generatingz unitz in conventionizl plants out of service

for routine maintenance or rossioly beczuce of a plown-up poiler or
a fire causged by a turst oil line. These do nect maxe the national
headlines, I will vet that none ncre wnow tnat sume years back the
PG4E lost a major gencrating unit within a few days of its placement
into cervice.

. You are posoloiy awure that cox truction of some nuclear plants
have been cancelle Tiie nigh cest of 2 nuclesr plant ratner than the
envircnmentalists are respoasible for this., I aic one of those who
recommended to the SPPl¢, many yenrs @go that they bulld nuclear
power plants. It ic wortn mentioning that if nuclear planis were
supplying the power uﬂere would not now be the rrustration over
frequent rate increase mne 3PTCc. will oulld o coul fired plant
because nuclear pla nta 3re too costly. Thls excessive cost has been
brought avout vy the inclusion in the designs ol every concelvable
means to prevent accldents that woulu revult in raaiation damage, The
evidence from those expert in tnls fleld is that 2 wajor accldent in
a nuclear plant is far less 11 kely to occur tian in a conventlonal
plant. Or, as one expert sald, 2 major accidenc migsnt occur once

in 3000 years.
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Iact Vrica;,Jrneza; “nhlon Gates showed you picture of the
contalners of the radiomctive wastes wnlch will be stored in the .
open, temporarlly, until research and development provides a permanent
solution to the storu.se provlem, These con ainerf are huge, each

- welghling tons and zre zo coastructed of ste aud concrete as to Te

practlically indestructlble vy accidéent during transportation or by
sabotage on the storzge slte,

Mr, Flanzas detalled tne geolc:y of the »nroposed area, If by
mallclous intent or bty war the wiste miterizl were releaxsed the
radiation would be confined by tne surroundlng nmountains znd would
have no harmful effect 1f it penetrated the surlace, And 1f the
radioactive wazstes were reduced to & gluiss-like solid, and thls is
the directicn of much research ond developuent now being carried on,
then tne radiation would ingdeced be conlined to & limited zrea. The
proposed stora*e’vpeq storacejares i3 3 few hundred acres out of the

Lore Lhan a thiousznd square mlles of {tue Test oice.

Mr.plddgas &lco conmented on the feasiblillity of storing the
wastes undergreund 2t great deptas, Hde nas had 2 major respe ﬂ%*oility
’or preparing the undergrounid for tane nuclesr dlasts durin3 tne pas

everal years, It 1o posgivle thuat an exlieting cnznver created d an
eﬂ*lxcr blast could ve ured; LI not,d special cnamber could be creuted
vy a blast witn thne imowlcdise that ine cusuwber s¢ created coulld ore
the wastes produced during several decades by nuclear power la:tc or

by the milliary,

in concluslon, I neileve that tone Kevads Test . 3ite is the
most sultable of all the lang sites so far considered; it is fer
more suitable than durisl st ses with the possible alsasirous later
effects of gea 1life; it ia Ler more suiitsble- thzu storage o1 some
remote island reachatle only by a tnousundé mile sea voyage., I urge

tae adception of Add~15

I would also uoruqu the ladies who nave appeared here and
have shown thelr concersn for our environment; I nore they maintain
their vigilance in Lehsli of protecting our enviroament and hope tust
some of the thinzgs I nave meantioned zbove will suggest to them some

iew dlreciions for tnrnelr gzesl.
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1663 La Jolla Avenue
Las Vegas, Nevada 89109
March 6, 1975

To: Bremner, JCOmmittee Chm, Environment
Robinson, Committe Chm., Commerce
Schofield, Assemblyman
Governor O'Callaghan

Gentlemen:

Today's mail brought me a copy of AJR 15, and I

am writing to tell you of my strong opposition to the
language in the resolution which relates to the
selection of the Nevada Test Site as the selection site
for the disposal of nuclear wastes.

First, I believe that a resolution should deal with

one matter for consideration; a resolution which seeks to’
treat two such totally different issues shows, as a minimum,
a lack of sensitivity to the depth of problems involved.

The Atomic Energy Commission, as it had been called, has
not begun to answer the kinds of specific concerns
regarding transportation and safe storage that have

been raised at public hearings on the issue or that have
been raised by members of the Governor's advisory committee
on the issue.

I was present and testified at the hearing in Xlark
Caunty. Not one of the persons who has co-sponsored
AJR 15 from the Clark County legislative delegation was
present at that hearing. Had they been present, they
would be more aware of the complexities involved,

they would be more aware of citizen concerns, and they
would be more aware of the information gaps, both past
and present, in presentations from the AEC.

The Governor's)flommittee had a role to play in

reviewing the application for storage, and that committee
raised concerns and questions that need to be reviewed.
If not raised by the committee itself, then they were
raised by interested citizens through public hearings
held by that committee.

It is an erosion of the function of that committee

to seek a legislative mandate on an issue like this,
and particularly when those sponsoring have shown no
particular degree of concern in the past. What kind of
study have these assemblymen done on the issue?

How can these members of the Assembly justify the

glib remark, stated in the Resolution, that "The People
of Southern Nevada have confidence in the safety record
of the Nevada Test Site, and in the ability of the staff
of the site to maintain safety in the handling of
nuclear materials...." Have they been unaware, or have
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they so quickly forgotten the December leak? Have

they been unaware of the public concerns at the recent
hearings? Have they also remained unaware of the
testimony of Maya Miller, speaking for the many of us

who could not attend, at the Germantown hearings?

I believe that the efforts of these Assemblymen to obtain

a legislative mandate on the issue is an insult to me;

I do not recall my Assemblyman making this a campaign issue,
or even attempting to obtain an opinion from his
constituents.

My apologies for not including all of my concerns ...
but time is a factor. I am anxious to go to the

Post Office with this in hopes that it might reach you
before tomorrow's hearing. I also learned of the
hearing in today's mail.

As you well know, few of us have the flexibility or

the financial resources to make spontaneous trips to
Carson City. I would be happy to send to you my
testimony from the last hearing; I would also be happy
to refer you to other sources for a comprehensive
bibliography.

Again, I strongly oppose the resolution to encourage
nuclear waste storage in Nevada, and ask that it be
withdrawn.

I would appreciate it, should this arrive in time,
if you would share my views with your committee.

S%y erely,
pra - . ) S Eaa
C z m Cc & Ut ’&»CCZ«

Patricia van Betten
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Ky name is Bonita Brown and I have come to express my opposition to the
ABO,now ERDA proposal to construct an 'Interim' highGlevel radioactive

wqote storage facility in Nevada tnd~p&rticullf11y objéct to AJR #15,

I come in rQOOgnitfon that the recommendations that will come fronm

these hearings will offect generations to come,

I basse my conclusions upon the resding of the Draft Environmentsl
Btatement (WASH-1539); from my own resesrch; from testimony given by
Governor 0'Calleghsn's Weste Study Committee; from testimony given at
the Salt Lake Hearings (at which 1 testified); and, most importmt..,

I have talked to many Nevadans,

The United States has been generating wastss for 30 yesrs, and after 30

yearse no site has been found that is suitable for permanent disposal

of the waetes, Thue Nevada is being asked to provide the badlf‘noodod
"Interim' site, without much plenning time, These highly toxie, commeroially
produood‘vnatos must be kept out of the biosphere for hundreds of

thousands of years, Mankind will be committed to perpetual surveillave

ofthese substances for a greater time than is attributed to any civilization,
It will be in our responesibility for the life of the planet,

Primarily, the sccumulated wastes have been ,thus far, manufsotured within,
the weapons program. The wastes Nevada is to dtore are these wastes,

and the wastes yet to be produced by commercial, profit-making nuclolrv
powver plgpta, snd wastes from 19 foreign countries. The federal
Governmsnt subsidiges the powerplants with technical hepp, insurance...
through the Prioo-Andoréon Act, (a8 no private 1na§ranoo compsny will

ineure them fully),., end now, further subsidy will be provided in
national depository waste tte, .
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The nuoclear power program has been designed ss & atdp-gup to supply /L'

energy to this nation until more environmentally sound and reliable |

sourcss sre developed. '

A growing expert and nationsl concern has dovolpod'quoationbng the economics -

and safety of the power plants,

23 of the 57 power plats in operation have beoen shut down twice in the

last six monthz due to damsge in the emargency cooling systems,

And those are just a few of the problems that have hit the plants,

G tlemen, it has been stated many times in these hearings that "we have

the waestes and we must put them somswhere®,.,and, "we must do our part in

Kational Security".,, as Mr Flangas states "I don't ever want to be in

second Place”, The mamber§of this committes who have or are employed

at the NT3S, have an understandable concern in the military aspest of‘lho

nuclear progrenm,

I intend to make no commant on that aspeot ofthe proérln. I have no knowledge

or desire, What I do suggest iss

1. We have approximately 6 million gallons of highly radiocactive wattes.
now, stored around the country, We shall undoubtedly produce more |
in the weapons program, but this quantity is negligable when

compared to the expected amounts of the year 2000, i ria®d (counercidily

produced) No more than necessary should be produced,

2, Nevads ia‘bsing asked to provide an 'Interim' storage site, I
propose that all efforts and money be dedicatod’to the solution
of & permanent, as humanly poseible saefe disposal, end, That
energy sources, other than the qusstionable nuclear be developed,
now, |

WZ have it, it must go somewhere, let it be done right., ‘'Interim' storgge

is the proposition of desperation,



page 3

I feel the prosent proposal fo use the Novade Test Bite(N T3) is ‘ 196
unexceptable for many reasone, /J

. 1, I cannot expept the justification of produoing the wastes through

| miclear gensrated powver,

2. I feel the AEC'S oredibility is suspect in regards to its

sbility to meanage radicactive wastes safely, - There have of course been

some famous oxample‘- of tank structural failure, human errors accompanying

the leaks , such at Henford (106 tank, 1973) , Up until 1970, most vutan

and tmks, g

were buried in trenchss/ Idaho has refused the disposal site, " Idaho

ecennot consider the site until the removal of ‘t.ho wastly large number

of barrels end boxes containing transuranic wastes which were unwisely

buried in the ground (at the NRTS) prbor to‘ 1970, * ¥hat this moons

gonltleman is that robotized nining must be dons on 80 acres ot/;:;ho

resorvatiom ¢to save the great aquifaf of the Snake River that is in

danger of being contsmineted , In Hanford there is a trench of buried

Plutonium thet will have to be mined by robotized machined in order

to prevent a potential mmriatomlt in mascive

comtaminetion to the Pacifio Northwest,

How can we be assured that the planned site at the NT3 will be

any safer? How will we know of any leaks or accidents when most of the

leaks and .acoldento at Hanford, Savannah River,Ideho have usually

been documented by soms other sgency before admitted by the AEO?

Be With each proposed wethod of storage there is sdmittedly an in-site

release of radiation, (DES3.1=15) "the rediesctive material relomsed

during normal operations are vor)'r small quantities that would be expected

under routine operating conditions due to normal comtaminatidch levels,”

This {e of concern in the 1li ght of recent findings in Canada and theUs,

' ‘ ﬁlohul Christie, on behslf of the State of Idaho, DREO, 12, 1974
AR0, Balt Leke Uity Hearing,
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conoerning the study ofthe long term effeots of low level radistion, // 177

Studies have shown that humsn radistion damage may not show wp until

ons or two ga1orationn following the initial exposure. Thus, workerd

end citigens within and surrounding nuclear installations such as &£

power plant and sites such as the NI are exposed to greater amounts

of low-level radiation and ere the ones coneidered in the astudies ALONGW (TH THE
: GANGRAL.

The exposed person may have & normal life-span, but the effects of the PV BLic

radlation is showing itself in increased leukeiia and genetic changes

in the person's children and grandchildren, (Rember we only have had

5Q/§E;S::3;co) Not only are leukemia and cancer rates inc reased

in areas surrounding nuclear installations, but effects are seemingly

continuing to children having nothing to do with any maﬁsurod exposure,

I lived in the Pacific Northwest, and one would only have to go to

any bar in Richland, Waeshington and tallk to people to hear,of many

people with cancer,

4, The Water bascin cancept 18 gennerally thought to be unexcepiuble

for Neveda, beceuse of its great demands of aveilable water. Acoording

to the DES(1,2.3.) "Water consumption would be about 70 million

gal}ono per year (at peak inventory) for either of the two conceptd

using pessive atfecooling,.¥ Oonsuming these projectsd smounts of water

in Nevada would be and irreversible and irretreivable coﬁmitmant of its

water resources., Las Vegas is growing rapidly, withits own water demands.

Bo we have enough?

Be Anotherpoint of concern is the seismiocity of the area of the NTS,

Zhe réservations expressed by Dr. Alan Ryall indicate my concern, " Nevade

is one of the most active seismic regions in the United States, During

the historic period since sbout 1840 eix earthquakes have occured in

western Neveda and southeastern Californis with the msgnitude greater

than about 7, and one of theso (Owens Valley, 1872)

may have the magnitude greater than 8, Beismicity in thle region

SR
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is characterirzed by & tendency for great earthquakes not to reour in

the same places, over periods which are probably on the order of thousande

of yeers, Thus, the short historic record of seiemicity is not representative

of areas in which lerge shocks might ocur in the near futsws, If the
RSSF is to operate for eeveral decades, twc or more great sarthquakes
will bo expected to ocumr somswhere in the region during the life time
ofthe facility.. Until detailed reesearch proves other wise, the poseibility
oannot be ruled out that one of these could océur on the Novdda Test Bite.®

6. Transportation Safety, One of the most obvious places for potential
problems concerning the proposed R3SF could be in the transportation

of the wastes from the spent fuel reprossesing plant to the site,
According to (DES 9,1-23) "a decieion on whether to build en ESSF may

be made without regerd to the potentiel rieks of transportation®, This
Statemant 1s based upon the assumption that & releass of rediosctive

m aterinl ceused by as accident (truck or rseil) ie in impbseibility.

fnd that the the redistion emsnating from the esaled casks in trensit

is 0 small as it doesn't werrent coneidergtiom.,

One must review govornm;ntal protestations of safety, when mumerous cases
of gross laxity have developed in the handling of Nerve gas, explosives,
and r-dieactivo’matorinls, which have bsen documented, The DE3(9.1«6)
"thet they will take title to end bo.reaponoiblc'tor the waste upon réenipt
at the site," This places the gfeatost burden of safety upon the 8cemmon
csrrier', DOT regulations ere not fully dovelopod or maintained in thie
vital ares, In many cases, the drivers have no real training in the
hendling and hauling of nuclear wastes, Many radiomctive cargoes

are not properly identified, and cargo routes are not made knownm to

local suthomities reeponsible in the protectiom of the local populace,

Train and Truck sccidents heppen regularly eand prodiotqbly. as the

Id
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nuhbor of shipments go up, th risk of serbous aeccidents uctunlly/happoning
}38{8:3{{#. ~122313¥°,:g2t2t§3 fczzgztzda%g;.that thoﬁannd of pounds of
There have been radistion leaks during shipments, A case in point is
one cited by Dr, James Doacéé?i..'that e leak of low level radieatddve
naterial occured about 2% yesrs ago in North Las Vegss, during transfer
from rail to truck.," This leak wae denied by the AEQC until documented
by the EPA, V¥astss are regularly transported through Las Vegas,
According to the DES(3,1-18) ‘“norisl roleases Qill originate prim&ril;
from waste canister receiving and handling area,, where routine surface
contamination is much more probable then in storage aress,”
The DE3 then goes on to list many other areas of routine o-tinaied'
relessee of resdiatiom, IX is incredible,

7«  The AEO is egain suspect in its ebility to handle radioactive

" wastes safely as no ehipping cask specifically designed for high-level

waste has yet been built(DES3, 3=1), The AEC says the technologh exists,.,

and that "there will be additionni oxperience from 10,000 more shipmets

which will be made in the mext seven years, The cask designs

for the high-level waste shipments required to begin in the next ten

years cen incorperate the best dagety featured based on this gxporitnéc'.
(DS 13-5 and 1.3-7) |

Thue for the next seven years sctual shipment will be tests for

the new cask design?

8. Last Friday, br. Dougles DeNike spoke of the myrid possibilities

for destructive sabotage all along ti® nucleer progrem, This is another

objection,
9. PFinaily, there cannot be and kind of human error or as HensAlfren

eaid, "No acts of God abe permitted®,

‘Vd'oFN'L-\l- BOLoLY GRURRROR'S (OMITTE oA

WOCLe AR waere ock. 74

TP
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There are many alternatives that I could liat’

Draft Environmental S#atement, that could be done with the waste

and are listed in the

instead of Interim storsge, The DE3 indicates we could leave the
waste where it is,until a final solution is implemented,(DES1,5-4)
ONe solution that has bheen forwarded bj the DES and Critics alike is

' @ mathod of
the possibility of using/Trensmutation and partitioning on the waste,
Thie is wherethe waete is separated into fractions of significantly
different properties so that the fractions may then bes given different
treatment, The more long=live radionuclide whould then be subjected
to nuclear bombardment with the object of changing significant numbers
of its radioactive atoms into atoms with shorter halfelives, §DES5.3.4.)
Thus shortening the term of containment form millions of yonru'to

hopsfully, thousands

My concern is primarily with the pre-maturity of the resolutiom AJR ¢15,
One request that has been constent throughout Nevada , from the Governor
to Mevada's residents has bee that Nevade needs more time, more infor-
mation and hearings throughout the state to properly evaluate the proposal.

Thies hes not been done,
o~ osemy S——

On one hend we have & population that'haa v epoatsadly aeked for facts,
and hearings and not gotten them, and on the other , today we haiﬁa
resolutiolr that in essence will stand as a mandate from Nevadans, aéking
for the site they know little about, You have esaid Southwrn Nevadans
donft worry about the NTS, that they ere used to it, snd trust it,

Woll , genitlemen, porhaps Las Vagnu‘ie'nuciear.oriontltod ' as they

say, oither_through experisnce as nanylof you have or perhaps ignorance .

But the only testimony I have hesrd here on the resolution favoring

the waste storage are poople who will directly gain from it, monitarily,

- .8 1 msnanmanal B o
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The other Las Veges Oitizens who teetified wore oﬁboaod to it,
¥Ye all have & deep concern for the rising rate of unenfjploymant and
economic problems of southern Neveda,..ss in the nation,
Ih no way can this grﬁve‘problom be minimized, More Jobs; more
jobs are naeded, but I fesl that very few Nevadans given a felr
knowledge of thise gropositiou:would consider the potential economic boost
the facility may give to Las Vegas worth the inherant and irreve
ersible danger that coms with the site,
¥het other industy could Nevada attract except nuclear orientated ones
if thies facility were to be come actuall fHoué likely study cont@rl
’ WoOLOO GOoNG -
in nedicinerelaled to radiation, What about the tourists?
This dﬁbinionJcannét be made so quickly,
¥ ask that AJR # 15 Be tabled,
A%ternativeu must be actively sought to help aleviate the economic
situatioms I feel that to suggest that Nevada seek to be a national

solar and geothermal resesarch center is a valid avenus for investigation.

Yo are falking egout the futureyp not just the next 4V ysars,

In closing I wwuld like to quote Dr., John (Bofmans

"There 18 no eignificant <technical controversy that can be resolved
by & debate on the merit of specific gadgets in the nuclear powsr
industry., What is really at iesue is & morsl question...the right of
one generation of hunans to take upon itself theearrogence of probably
compromising the earth as a hebitable place for thie and esesentislly
all future generations,"

Thank you

/- 51
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PoobTlase Suevice

Deadly radieactive weziz products from nuclear
reactors in foreich ccuntrizs are being imooried
irto the United St2:23 in soite of the fuet that the
United States hes cericas problems in storing ity
own radicaciive wastes,

Althis point, iteppeare that tha US. is well en ifs
way to bleoming the radicactive dumping ground
for much of the world,

At the same time, U.S. Aicmic Encrgy Com-
mission officials corceded thnt the Usnited Sintes
has not solved its cwn problzmg of wasiz dicposal.
And the brief Go-yoaur history of the nuclear cge s
replete with scricus shortcomingz in the
management of radiosctive wasie products in {ds
country, as the Les sngelis Times Lus ropected
several times in recent weeks,

However, radiozctive waste products sre
already in storaye here front Japan, Caneda and
taly, and many other couniries will join thet list
soo1t,

American-mada Nuclear pover plants sre golng
into sarvice in many countrics arcund the world.
The American firms which build the reactors also
hold contracts for renrocessing tha fusl, the ssurce
for nearly all of the lothal iadicactive waste
producis zenerated by nuclcar resctors,

The futl reds 1must be returned te (e couniry for
reprocescing, and the waste remaln herc,

This predicament evolved {rom the Atoms for
Peace program wiich the late President Dwight D,
Eisenhower laid bofore the United Nations on Dee.
8, 1933, In a dramatic speeci, Mr. Eisenhower
pledged this nation to the peacelul expicilation of
the atem on a worldwide basis.

Hefoliowed up on that thema two years later in a
message to scientists frem ail over the world who
had gathered in Geneva fer the ULN. Conference on
Peaceful Uses of Atoniic Erergy. Referring to his
earlier speach, the President said:

-
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“1 giated then, and I reaflirm now, that the

- United States pledzes its determination Lo help find

ways by whrich the miracuicus inventiveness of
man shall not be dediczted to his death but con-
secrated to kis life,

“TiHS PLEDGE WiliCH we gave 20 months sgo
has bacome the law of our land, written to our
statules by the American Congress sid the new
Atomic Eneryy Act of 1954, The new act states in
forthright largrage that we recognice . cur
rezsponsibilities to share with others, in a spirit of
cooparation, what we know of the penceful atomic
art.” )

That pledze led the Unlted Stetes into 3 world.
wile prograin aimed ot doveloping atomic encrgy,
V.8, sclentlats were dispalched {o forelgn capitsls
t encoarage the use of nuclesr power, and foreign
seicntists und technizlans were {mporied by the
plancicad so that they might learn from our cx-
poriznces,

Over the years American industry moved to the
forefrent in the prometion of auclesr power, Today,
cornpanies like Genersal Electric and Westinghouse
build nuclear reactors for foreign countries around
the world. C : :

But a5 Dr. Frank Pittman, dircetor of waste
management for the Atomic Energy Commission,
noted in an interview with the Times, more money
is to be made in tho fuel than in the reactors
themselyes.

“General Elactrie produces fuel for reactors they
have sold around the world,” Piltman said,

The sales contracts rcqixire the buyer to purchase
{uel from G.E., Pittman said.

“That means that the fuel rods from the reactors
must be remeved frem time to time and shipped
back to the GE reprocessing center in Morris, il
Reusable uranium and other saleable radioisotopes
will be extracted from the fuel rods, leaving con-
siderable amounts of extremely deadly radioactive
waste,

Thoga waste preducts will remain in this country
und ¢ the AEC calls *perpetual care,”
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TS SITUATION. CAME to lzht in a
letler froma Pitiman to Orrger’s Sem. Mark
Hatfield, Th2 sernior hed writtin the AEC at the
request of Neney Catler ¢f Portizad, Ore., a

anxer of Another Moiker for Petce, the antiwer
organizatien ithat Las turned miuch of ils attontlon
0 nuclear power.

In his letter to Hatfield, dated Sept. 27, 1972,
Pittmen referred to 2greements with 35 countries
under the Atems for Peccee program:

“Consistent with these sgreements, small
guantities of spant fuel from Jopan and Canada
have recently bacn procassed st AEC-znd com-
mercial facilities witnin the United Sistes. The
high-level radicactive weste darived from these
processing activitics remain in this country.”

A S

In an Interview with the Tines, Pittmen sald ke
dees not consider the problem of forelya weste
sigrifleant boowuse §t will not c24 appreciably to
the wasie generated by ths Unlied States.

He added that economics will force some
countrizs to kuild their own reprocessing facilities
ratier than transport the material all the way back
to the United States,

However, AEC documents inlicste that the
amount of fuel for foraign reastors that will be
processed in the United States may oe very sub-
stantial in the years shead. .

I its annual reports on the nuclear industry in
recent years, the AEC has projected that “foreizn
free world requirements” for fuel will nearly equal
domestic requirements by 1925. The reports ine
dicate that more thian € per cent of that
requiremnent probably will be met by US.
processing plants in 1933,

The reports also show that in dollar values the
export of nuclear fusl material and isotopes ex-
cecded the value of exporied reactors and ine
struments as carly as 1963,

‘As Pittman told the Timos:

“The money in the long term ‘e fuel,”




A SURVIVOR,

sure fromy the power jodustry 2

pokoning of our planet.

Wi pages 72 & 106 of HOW_TQ_Ii:

.2 - Perhaps the most dangerous sinple agency oufside of
' »thc Pepartinent of Defense (1DOD) is the Atomic En-
ergy Commission (AEC) which bas, among other
- dugies, tie impossible task of both promoting and rcg-
ulnting the peacefe! uses of atonmic eaerpy. Under pres-
zad at the urgag of a
group of guilt-laden physicists, the AEC emphasizes
promotion, and hizs a dismal record at regulation. The
resuli has been the AEC's promotion of a long series
of schemes, virtnzlly zil premature or completely un-
workable, which would Jead to irreversible radioactive

- (© 1971 Ehrlich & Phrri.z.m)ij

quldqncnux‘ly‘ an apency of repeatedly prove &11'83
competence is all that stands butvoen as
tuully permanent poisoning of the entiie envirozaent of
our spaceship by the widespread and premature vee of
fission reactor technolopy. Wheter power generation
by fissinn can eventuzily be bath rife wnd economical
is problumnaticd, but there iy no que stion: ket it cannet
be either todey. There s one point on which &l compe-
tent scientists agree: the AEC must
that the promotion and repulation cf the wses of aiomic
energy no longer rest in the samne bands,

and the vir-

e distaembercd so

MEWN LAND BOMMERT

Radiation Spil
The Apatomy of

For most ef tke 7000 workers at
the Atomic Epergy Commission’s vast
Hanford Reservation—and for most of
tha 26,000 ¢itizens of Richland, “Wash-
ington, Hanford's rexidential appendage
—-puclcas epergy long ago Jost iis aura
of mystary. They grew up with the atom
in 2 way most Americans did not; they
texrned fo live near, if not ex acdy to
love, potentially hazardous sources of
radiation, and they leerned to take for
grented the strange jergen and para-
phernzlia of the business—"radwaste,”

- the film- badges, the head-to-toc cover-

alls, thc seintillation counters. If nu-
clour energy mesnt a mushroom cloud
fo most Americass, it sneant a way of

‘Bfc %0 thosc at Hanoford.

~ Nestled in a grook of the Columbia
River in a dry, slmost empty corner
of south-central Washington, the 570-

square-mile reservation was the site of .

one of the three “atomic cities” that
the Army built for the Maunhattan
project. During the wazr aod for 25
years thereafter, at complexes of
production reactors and chemical plants
(there_are ninc resctors, all but one
of which hss been mothbalicd) tarned
ovt tens of thousands of kilograms of
pistonivr for the nation’s swollen
stockpiles of nuclear weapons. In the
process, the chemical plants also turned
out morc than 70 million gallons of
iptensely radiosctive liquid waste. The
AEC has been slowly eveporating

" the wasts down into solid cakes of

salt and storing the cakes in stecl
tanks; 42 million gasllons of the waste
are still in liquid form, bowever. Either
way, it remains an ecxotic legacy of

-

at Hanfovd:
an Accident

the postwar arms buildup that will have
to be guarded for centuries vntil radio-
active dccay renders it harmiess.

The waste is also ap aspect of nu-
clear energy that IHanfordizns have
leatned to live with quite well. Per-
haps becausc of this necessary =zc-
commodstion with the atony, and per-
haps because spills of radioactive waste

are not sl that vmosonl a1 Sacioid,.

officials of the Atleniic Fichfield Han-
ford Company—the AELC contrzcter
in day-to-day charge of al this nuclear
parbage—evinced no sipns ol urgency
in June as hints appeared of yet an-
other spill.

In fact, they kept tbe bad news to
themselves for an entire working day.

‘Having confirmed at & 9 2.m. meeting

on Friday 8 June thot some of the
waste was missing, ARHCQ officials
waited uptil 4:25 that aftefnoon be-
fore telephoning the AEC's Richland
office and relaying the news: One of
the oldest and largest of 151 under-
- ground tanks of “high-level” waste was
leaking.

No one knew how long tank 105-T
had been leaking, or how much of its
caustic, boiing contents had seeped
into the sandy soil nest. the center of
the rescrvation. As 2 malier of {act, no
one was certain how much lignid had
been in the tack in the first place.
Nevertheless, the AEC was advised
that emervency pumping operetions
would begin late that night to sslvage
what remained in the 533,000-galfon
tznk,

It was only around moon on Satur-
day 9 June that federal authoritics

1

and ARHKHCO technicions b-.b';'l' to
grasp the megritnde of the problem.
Picking throush what recent records
they could find of the leaking tenk’s
contents (a month lzicr, soms records
were still missing}, technicians caleu-
lated that tiwe seenage had bepua
“on or zhom’ 20 Arsli Yor 51 covs
thercefler, roughiy 2560 gallons of
liquid waste hed dribbled out of the
steel-and-conercte tenk cach day; thz
total luss is esiimazted at 115.000 ml-
Ions, conizimun 4000 cuiies  of
esfum-137; 1-::.'_,03-\) curies of ..rgn-
tiur -89, 4 corics of piutonivr, and
smd?rr amonnts of assoried fision Ly-

The AEC hes nethodicelly and
Geliberately dispoced of far lerger
amoumnts of radiosctivity in Hanford’s
soil ever the past 25 years, and ouite
safely, it insists. Qther high-level waste
taks have also jeaked. Between August
1958, and this Juse, an A

&n CS..!'lh—.f( T
422,003 gellons conizining mmore than
hatl a miliion curies sseped out of i35

other tenks, 2ll of which have sinca
been “retired.” But the legk in 1GE-T
was something Cifferent. It It was tae
larpest  sinple  sccidentrl releccs  of
radigaclive waste in th commission’s
history, «ad eacily its most embarrassing
incident since Pm}cc. Bauebarty, o
weapons test that went awry in Nevada
in 1270, sending & peff of feliout of
the way 1o the Canadicn border,

Nct surprisingly, Hanford’s big leck
has blessomed into cue cf the AEC’
worst public relutions disasters i years,
Environmentzl groupa have filzd o
flurry of fewsnity sseiting to siop the
flow of wastes from Marfords two
chemical reprocessing plapts, sud the
spill has brought out & rech of fnght-
ening headlines up #nd dow 2 the Weit
Cogst. On the momivg of ¥ July, for
instance, 22 dayas efter the &Y .C £t
Kichiend issucd o press relesse de-
senbing the accident, readens of the
Los Angeles Tines swoke to 2 rix-
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column banner across the front page

declaring,  “Nuclear  Wastes  Peril
Thousauds.™  Thomas A, Nemizek,

the AEC's geaeral manager at Hag-
ford, has even bezen gelling worried
letters  from  his relatives.  “They're
wondering what’s going on,” h: says.
“Are we dropoing into a hole, slipping
into the sea?”

Whether__anyone  is  actually  im-

periled is a mater of dispute. AEC

commissioner Clarence E. Larson says
that bes “distressed at  implications
that large masses of people are en-
dangered™; as evidence to the contrary,
he notes that radivactivity in the Colum-
bia River, downstream fromn Hanford,
is less than half that present naturally
in the Potomac River. Nemzek, {or his
part, contends that no high-level waste
has ever reached groundwater at Han-
ford, and he 2dds that, even if all the
waste stored at !
escape and reach groundwater, radio-
activity in the Columbia River would
still remain  wiihin  drinking water
standards. In any case, the site’s 70G0
workers are going abont their normal
routines, and Richiand, at last report,
was calm.

More to the point is what the incident
reveals about the heennegss of the AECT
vigilance over the nation's vast and
expanding store of nuclear processing

Tanford did somehow
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charts and praphs pile up on his desk

accident partly to azine tanks an

because of “the press.of other duites,”

primitive _monitoring technology, but
mostly to managzrial 12xily and human
ercor on the pari of Atlantic Richiield.
The report also contains a brief ad-
mission that the AEC's Richland opsra-
tions office, which is supposed to super-

wastes, 75 pcrcent of which are stored
at Hanford. Is the AEC rcally prepared
to_manage thousands of pounds of

vise Fianford contraciors, failed to

ne said Jater, asd nzver got around
to reviewing them; and coasequently
a “process_conteol” techrician else-
where at Haaford, who was supposed
to bz reviewing the tank readings for
“long-term trends,” received ne data for
more than a month. The tochnician,

detect flagrant deficiencies in raanage-
mznt of Hanford's 13 waste storage

wastes that  civilian nuclear powar

tank “farms.”

planis will be generating in the years
ahead? And how, exactly, could it
lose  the cquivalent of a railroad
tank car full of radivactive liquid hot

The bunaling attributed to Atlautic
Richfield (which has declined to com-
ment on the report) would be unbe-
coming for a municipal sewage

enough to boil itself for years on end
and knock a Geiger counter off scale
at a hundred paces?

The AEC has bzen asking itself such
questions  fately, and, with notuble
candor, is_letting the public have a
look at the arswers. In response to
lawsuits filed by the Matural Resources
Defense Council and other -environ-
mental groups, the AEC has promised
to write an cnvironmental impact
statement assessing the full range of
fs waste management programs; it is
opening up nuclear waste information
centers in five cittes; and it is pub-
lishing a 10Y8-entcy bibliography of
rescarch papers covering storage and
disposal of wastes at Iaoford from
1951 to the present.

The first real product of this open-
window policy is a 129-page renoct on

- were  supposed  to

plant, to sav nothing of the nation’s

main_repository for nuclear waste. Ta
practice, ther2 are two ways of de-
tecting a leaking tank. While neither
method has changzd much since the
Manhattan Project, they both work
passably well if everyove pays attention
to his job. For one, tank farm opera-
tors _were supposed to take weekly
readings of fluid levels. Second,
take weekly or
monthly radiation readings at dry wells
spotted around the tanks. If fluid levels
sank and radiation in the wells rose,
that meant a tank was lsaking. Simple,
but not fail-safe, .

The problem, according to the
report, was that the operators who
took the readines did not know how
to _iuterpeet them; and a_day shilt
supervisor in charge of half of Han-

the causes of June's record Jeak. 1ne
report, written by a four-fnan commit-

23 AUGUST 1973

ford's tunks, who did know huw to
read the data, It 6 weeks worth of

2

they.

who was not identified, -waited until
30 May to complain ubout the delays,
but he nevertheless emergos as the hero
in this dismal story. Franmenotary
readings of finid: lavels in 106.T
arrived in his hands on Thursday 7
June, but it was enough to show that
something was amizs. The techoician
put out the alarmy; the supervisor con.
firmed the leuk the naxt morning after
checking his records and . promptly
resigned.

All of this, the report says, lod
to the discovery of more fur-reuchiong
duficicocies that AEC officials had
prcvnously failed to notice or fully
appreciate. Communications within the
tank farm management wers chronic-
ally_poor; there was go “weli-defined,
formalized traininz . program™  for
operators and pe systematic checking
of their cualifications; written 2ol oral
instructions to tan%t operators were
neither “consistently applicd nor come
pletely  understood™; nor was  there
evidence that supervisors were checking
“the operator’s knowledge of what he
has learned™;
maintenance program for monitoring

equipment  existed; and gg -vixicm

N

no foremal pmventi!‘e' -
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.could be found that top-ranking
ARHCO ofiicials were paying much
attention to the leaky tank farus, in
spite of pressure from the ALEC to
tighten up monitoring procedures and
in spile of a “growing number of
radioactive leaks,” as an ARHCO
memorandum Imm September 1972
puts it.

For all its shortcomings, thouph,
Atlantic Richficld did no more than
make the worst of bad circumstances.
Monitoring systems were so primitive
that, ¢ven if everyone had performed
up to expectations, between 27,600 and
38,000 gallons of waste weould still
have been lost. Moreover, the tanks
were wearing ovt (106-T was built in
194344, and 108 cthers still in use
are more than 20 years old) acd the
AEC knew it.

Multipic Warning

Indeed, as if periodic leaks were not
sufticient warning, from 1553 to 1971
private consultants, the U.S. Geolegical
Survey, and the Government Account-
ing Office (an investigative arm of Con-
gress) all had wamed the AEC that
it was courting trouble by is con-
tinuing reliance on the technology of
the 19490°s to store thc nuclear wastes
of the 60’ and ‘70’s. In the face of
this advice, the AEC stepped up its
solidification program but turned down
requests from Hanford contractors in
1959 and 1961 to build new tanks.
{Since then the AEC has built six
new tanks and has two more under
censtruction, but bhas been forced to
decommission 25 as confirmed or
suspected “leakers.”)

One of the first cautionary notes
is found in a classified study of Hanford
groundwater characteristics, prepared
by the US.G.S. in 1953, Observing
that tank-stored wastes and intercon-
necting pipelines had - occasionally
leaked, this report called the tanks a
“potential hazard” and concluded that
their “true structural life . . . [is] not
entirely known.” The U.S.G.S. report
was declassified in 1960, but was not

rublished in the open literature until

this vear (as Professional Paper 717).

Nevertheless, on 29 January 1959,
the then manager, of Hanford chemical
plants, Herbert M. Parker, told a con-
pressional _hearing on nuclear waste
disposal that Le confidently expuected
the storage tanks to remain serviceuble
for “decades” and possibly for as long

as 500 years, Asked whether any had -

ever Jeaked, Parker replicd that fluid
levels in some had undergonc “sus-

730

picious™ oscillations, but that “we are
persuaded that nene has ever feaked”

A GAO report dated 29 May 1968
tells a rather different su)_y, however.
By then, ten tanks ot Danford had
leaked 227,000 pallons of wdstc all of
which was said to be held in the soil
buencath the tanks, The first major jeak,
of 35,000 pallons, occurred in August
1958, 6 months before Parker had
testified. Later, the service life of re-
maining tanks Lad been relizbly esti-
mated at' 10 to 20 years. The GAO said
structural weakpesses and  corrosion
were “almost certainly present” in 14
tanks, « of which had previously leaked
but were still in use. The AEC had ap-
parently ignored the advice of con-
sultants from the Hlinais fostitute of
Technology, who said that some torks
were being stressed “well beyond ac-
cepted design limits” and that the wis-
dom of reusing such tanhs was cdg_a_t—
able.”

Waste maosagers at Hanford had
little choice in the matter, however.
Liquid wastes coniinued to pour frem
the reprocessing plants, bui the only
spare tanks on hend were those with
known weaknesses, Between 1963 and
1955, the GAQ said, the AEC bhad
found itseif in an even less tenable
position, with no empty spares on hand.
Thus, in November 1963, tznk farm
operators had waiched helplessly from
afar as tank 105-A—9 years old, with
a capacity of 1 million gallons of high-
level waste—sprang a small lTeak ihat
was later traced to a cracked seam. In
full knowledge of this weakness, Han-
ford continued fo use 105-A for ihe
simple reason that therc was no other
place to put iis conlents. Indeed, after
the initial leak seemed to seal itself,
Hanford’s waste managers fitied it even
fuller than before, exceeding the tank’s
design capacity by 10 percent,

In January 1965 tank 1035-A sus-
tained further damage from a powerful
internal stcam explosion that shook the
ground and battered tank instruments.
But the tank held, and it remained in
use antil 1968.

The upshot of the GAO's investiza-
tion weos an exhosiction to the AEC to
“devote more vigorous attention™ to its
waste management problems. The GAO
report vias classified, stamped “sccret”

month fater, the GAY) made puh.u. 4
follow-up seport ‘thet cited some pro-

Kb

aress toward sondifying tiguaid wasies -
: 185

and phasing out the eging tanks, T;:k’-
ing note of severol new leaks, Lowever,
the GAQ cited an “increased possibil-
ity of stuil mors oriil and ur;‘,;*‘:r;n
:‘.i;xcx'czxsc'! L. levd of effort”
m.:nacuncnt prograiss.,
TTAEC Officials insist that these criti-
civms were taken to heart, not ignesdd,
Partly in response, they say, wasle

solidification  programs were sitepped’

up, to immobilize the waste and climi-
nate the need for tank storage. Tech-
nological and funding problems, how-
ever, have impeded this effort. In 1968,
the AEC expected to have caught up
to current waste flows by 1974; now
the target date is 1976, shthough the
AEC is thinking sbout asking Congress
for a supplemental approprizticn to
speed things along,

Civilian Wastes ave PHtferent

What docs 2!l this have to say about
the ALC's &hility o handle wesigs
from civilian power plants? Not ruich,
ths AEC says.

THs en entirely differut problem,”
commissioner Larson suid in an inter-
view. “The precautions we take 1o
keep [eivilian power plant wasics) from

-getting into the ground will be much
grezter than with the defense wastes at
Henford, and our margins of safety
will be much greater.” .

The main difference is that com-
mercial reprocessing plants will solidify
reactor {uel wasies almost immediately,
before sending them to the AEC for
lotig-term sioraze. ‘

In the meantime, the incident at
Hanford has suggested to 1o the ALC that
its ailowances 1or human error may be
less than adequate. The commission is
looking into waste management prac-
tices at its other siotage sites, and an-
ford claims a heightened vigilance over
its troublesome tanks. Liquid Jevels nrs
now read three times a day imstend of
weekly; a  computerized, aotomated
leak detection systemn is being rushed
to completion; and there is said to have
been a “renlignment” of sleeping waich-
dogs in the local AREC office.

In spitc of all precautions, thouch,
wore spills from Hantord's worn-out

on_cvery pace, and romained under

tunks are inevitable, Thomns Nemzek

wraps  uatil  December  1970.* One

¢ AEC officials say the report was clussified not
o sveid cmbaresssment but to protect informa-
tion that could be wuscd to calculate rates of
V.S, platonium production. The clresification was

said so late in Jboe, and sure cnourh,
on 6 July, yet another ong spraivyy a
leak_of high-level waste. This time, tank

farm crews were alert: They held the

loss to 1500 gallons.

fifted, oMicinls say, after it was deter d
have been “‘ovetly cautipns.'

3
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Defenders of nusiear power ting muanufacturers, utilities, in- Encrgy Frojorly Insurance Assn. THE OTHER transportation after an accident ot a facility R
. like 40 note the various nuclear surers and the govermnaent are (NEPIA), tostified as to their Incident “involved alleged bodily  processing enriched uranium. )
insursnee xom. ave nover ree -siinply  protecting thémoelves  pools® acitivitics. injury frem a shipment of a “The totel of incurred losses

CRNENW YORK—Insurance cov-
CrRgr on nuciear power plints is
an icrue omployed by both sides
1 the nuciear power safely de-
Late to esiablish their scparate
CRUACS,

ceived a2 ciaim stemming {rom
the cperation of a reacior. They
kighiizht tisve fact the peels annu-

aly, alinost as & matter of course,

Crefund premiums to jinsureds bc-

. Crities, o the other
tond the $566 million Iimit on re-
covery in casz of a puclour
azeeident set by, the Puice-Andor-
son Act is not only ridiculeusly
low bui is tantamount to odimibe

against un inevitable eatastrophe,

AS ARCH-CRITIC Ralph Na-
der phrascd it at hearings on nu-
clear safoty conducted Ly the Porar-

hand, con- -

about the unrcroived nuclear
power plant safely provlems.”

At these same hearings, NEL-
IA’s  general manager, Jozeph
Marrone, and F.J. Goodicliow,
general manager of the Nuclear

Mr. Murrone pointed  out
NELIA or MAEFRLU hud received
claims arising from 24 incidents
over the last 16 ycars, none of
han stemming from the opera-

involved alleged bodily injury to

transportation worlers ond ane-

other involved centaomination of
a warchouse and truck weigh-in
station.

small quantity of depleted uran-
ium delivered 1o the wrong ad-
dress.” This, he said, was covered
by eonventional insurance, not
the nuelear pools.

poirted, involved bodily injury
claims from persors who had
some in ecntact with radioactive

material, in one way or another,

in the course: of their employ- ..

ment, One of these was a fatality

since the inceplion of the nuclear
inbility pools (1855) is §1.098.-
258" Mr. Marrore said. The pool
has cancelled two risks over the

years and refused to write one, he

cause of goold experience. sylvaria  insurance departreent  tion of a rewetor. Nine of the in- After testifying that five of the added. .
Ig July, for example, the '\u- (Business Insurance, Aug. 27): “If cidents c¢ceurred  during  the non-transportation incidents in- Lir. Goodicllow tesiified that

clear Encrgy Liability Insurance
Asen. (NELIA) and the Liutual
Atsmuic Energy Liability Under-
writers (MAELU) refunded 31,
$83,135 to some 380 insureds. Gver
the past seven years, the two pools
tave refunded more than $5 mil-
lion.

nuclear powcer plunts were safe
they would be insurable. Thie util-
itics and the insurance companiecs
won't take the financial risk ef
nuclear power . ., The lack of full
insurance coverage against nuclear
power plant accidents is the cloar~
est warning the public can have

transportation of nuclear materi-
al. The other 15 he characterized
as “nontransportation” incidents,

“Five of the nine transporta-
tion incidents involved claims for
property damage causced by con-
tamination,” he said. Two of the
remaining c¢laims, he added,

was quickly contained.”

volved leaks of encapsulated ra-
dicuactive isotope sources, Mr.
Marrone said, “One reported inci-
dent involved possible radiation
exposure to children who had stol-
en a radium source.”” Jaws dropped
in the hearing room. .
The other incidents, he re-

In Pennsyivania, two environ-

NEPIA had reccived scme 200
property claims but none of them
arising from the operation of a
nuclear reactor. hiost of them, he
added, were “small stuff.,”
HEPIA covers the construction
phasec of the nuclear plant and its
most expereive claim stemmed
from a fire at a plant under con-
struction. This fire, an arson-
caused blaze at Consolidated Edi-
son's Indian Poinl Two plant in
New York, produced a $4.5 mil-
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On Nov. 2, the Atomic Energy Commission confirmed that a Spm of
radioactive material cccurred at its Shippingport, .
plant—which the AEC brushed off by calling it "2 minor accident which

The spill occurred Inside a safety shell covering the plant’s reactor

Pa., nuclear power

mental groups have had to drop
their fight against & mammoth
nuclear power project in the
Delaware Valley due to lack of
money. In exchange for withdrawal
of the objections, three power
companies agreed to install a device

lion loss for the property pool. =
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and invclved a resin and water mix which, the AEC said, “containad
some radicactivity.” Two employees of the Duquesne Light Co. were
overcome by heat prosiration while attempting to clean up the spill, the
AEC said, but were not injured by the material,

The AEC did nct report the accident to the press until a wesak after
its occurrence because it “considered it minor and no outside
contamination had resulted from the spill,"” according to the Associated

to screen out iow-level radiation. An
attorney for the intervenors, the
Herrisburg  Citizens for a  Sezfe
Environmant and the Coalltion on
Nuclear Power, said it would have
cost $30,000 to continue the fight.

“This shows that, once again,
the nuclear establishment has
ransomed the public interest for its
own benefit. In order to get a safety
device which should be mandatory

Press.

Pennsylvania's insurance com-
missioner Herbert Denenberg, an
implacable foe of nuclear power
development, termed the settlement

to protect the health of the public,
the nuciear establishment forced
the intervenors to drop their
objections. by financial coercion,”

Environment Action Builctin—November 17, 1973 “blackmail.”

Denenberg said.




L4 Citizen's Bl of Rights

on Nuclear Power
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1. The public is entitled to full and candid information zbout the
dangers ang benefits of nuclear power in language they can undzrstand,
not just obscure technica! jargon and Madison Avenue propaganda.

2. The nuclear establishment, including the AEC, utility companics,
nuclear manufacturers and the insurance industry, has the obligation to
discicse ail infermation about the dangers of nuclear power

3. The nuc'ear establishment has the obiigation to make all relevant
information readily availabla nationwide and not simply to store it in

ccument rooms in Washington. Baczuse of the unprecedented danger,
failure to make readily available all information should be subject to
severe criminal penalties,

4, The public is entitied to participate fully in all nuctear power
decisions at 2il levels and at the eartiest poassible time, The public should
not have these declsions rammed down their throats.

5. The public is entitied to have nuciear power plant decisions made
on the locat as well as the state and federal levels of government with
meaningful input by citizens who il be directly affected. All decisions
shoutld not be made by federal officials.

§. The public is entitied to government requlation of the atomic
energy industry designsd to protect the citizen rather than to promote
and protect the interests of the nuclear establishment. The health and
safety of the publie should ‘come thead of the corporate health and

7 mny of the nuc!g;t estabiishyment,

e

7. The public is entitled to fulf protection for 5!l dameag2s caussd by
nuciear accidents, The financial risk of any accident should fo!! on the

uctear establishment, not on the public.

3. Tre public is entitied 10 a lege) system tihat will gusrantee
compensation for the spacial types of injuries caused by nuclear
radiation, such 25 genetic damege and delayed discasas, that may not ba
compensable under presant law.,

9. The public is entitied to an insurance industry that astively
promotes safety and the public interest rather than one that serves as a
mere adjunct to the nuclear establishment.

16. The public is entitled to full legiclative monitoring of the risks
and benefits of nuclear powser. Responsibility should not be abdicated
to a Congressional Joint Committee on Atomic Endrgy that has a vested
interest in nuclear power and has traditionzlly been part cf the nuclear

establishment,

11, The public is entitled to a nuclear policy that protects present
and future generations against unreasonable dangers. Future ganerations
shouid not be given the oppressive burden of the storage of the present
generation’s nuclear waste,

12. The public-is entitled to an energy policy that in no way
compromises national security. The public should not be subjected to

nuclear- Trojan Horses susceptible 16 sabatoge and attack by '
conventional weapons,

13. The public is entitled to a comprehensive -nationa! enargy policy
with full environmental protection to assura 2 safe and sufficient supply
of power rather than the present circus.of hazerds and inadequacies.

14, Untit the prév‘sously mentioned rights are assured the public is

entitled to a moratorium on the 1unher expansion and ommcon of the
nuciear e*tabishmtﬂt.

93.
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| Pmparc;i by Pennsyivania Insurance Depsrtment

MILTOR. J. SHAPP

lnsursnce Commissioner Givernor

Soptembaer 1073

FOREWARD

During August, 1873, the Pennsyivania [nsurance Department held
three days of public hearings on the risk and insurability of ruclear
clectric powsr planis, The hearings brought to I'ght serious doubts in
the scientific community about the safety of thesz plants. They a'so
confirmed thet therc is 2 lack of insurance coverage to protect the
public zgainst the canscquences of catestrophic zccidents that could
oceur. * :

Rosponding to these facts, the Insurance Department issved A
Consumer’s Guide to Nuclear Non-lnsuxance which informs consumers
about the lack of adequate insurance protection zgeinst nuclear
accidents. The Depariment 2iso issued A Citizen's Bill of Rights on
Nuclear Power,” which affirms that the public has basic rights to be
informed about the hazards of auclear power, to be consulted about
their willingness to accept such risks, and to make the final decision on
whether such risks should be accepted,

The toxt of these two decuments is reprinted herein, We invite
everyone to let us know their viaws on the subject of nuclear power. We
also urgt you to write your congressman, state legislators, ind other
government officials.

GhaeSlesonl,

Harbert 8, Oanenberg
fnsurance Commissioner

‘1.
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NIIW YORM ~Insurgnce cove-
erzge on nuslear nower planty is
an 1oue enpluyed by both sides
in the nasiear power safely de-
Lote to ¢stablish iheir scparate
cauxs.

Defenders of nuclear power
iZe 13 rote the vorious nueclear
insurance peols have never re-
coived a clabm stemming from
the oporation of a regctor. Tbc}
hig ht the fact the peols annu
allr, alimost as a matter fcour.,c,
refund promivms 1o insureds be-
cause of good expericnce.

In July, for example, the Nu-
clear Encrgy Liability Insurance
Assn, (WELIA) and the Mutual
Avoniic Encrgy Liability Under-
writ s (MAELU) rcefunded §1,-
333,155 to some 30V insureds. Cver
the pust seven years, the 1wo peols
ba.m refundad mere than $5 mil-
ilon.

Jlow but is tantamount io

Crities, on the other hand, con-
tend the $560 millien limit on re-
covery in case of a nuclour
accident set by the Price-Andor-
son Act is not only ridiculously
admit-
ting marufacturers, utilities, in-
surers and the government arg
sitaply  protecting thomselves
a:;ainst an ineviwable catastrephe.

AS ARCII-CRITIC Rulph Na-
der phrased it at hearings on nu-
clear safety conducted by the Penn-
sylvania insurance depariment
(Business Insurance, Aug. 27): “If
nuclear power plants were safe
they would be insurable. The util-
ities and the insurance companies
won't take the {inancial risk of
nuclear pewer . .. The lack of full
insurance coverage against nuclear
power plant accidents is the clear-
est warning the public can have

+ al. The

exl
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ubout the unresolved nuclear
power plant saicty preblems.”

Al those same heerings, NEL-
IA’s geoneral manager, Joseph

barrone, and F.J. Goodfellow,
general manager of the Nuclear
Energy Proporty Insurance Assn.
(NLPIA), testilied as to their
vools’ acitivities.

¥r.  Maorrone pointed  out
NELIA or MAFLU had rececived
claims arising from. 24 incidents
over the last 16 years, none of
them steraming {rom the opera-
tion of a rcactor, Nine of the in-~
cidents  oceurred  during the
transportation of nuclear inateri-
other 15 he characterized
as “nontransportation” incidents.

“Five of the nine transporta-
tion incidents involved claims for
properly damage caused by con-
tamination,” he said. Two of the

UJ[“ e

. by conventional

buginess insvrance, Qctoher 8, 1073745
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involved alleged bodily injury fo
transportalion workers and an-
other involved contamination of
a warehiouse and truck weigh-in
station.

THE OTIIER transportation
incident “involved alleged bodily
injury from a shipmenl of a
small quantily of depleled uran-
ium delivered to the wrong ad-
dress.” This, he sald, was covered
insurance, not
the nuclear pools.

After testifying that five of the
non-transportation incidents in-
volved leaks of encapsulated ra-
dioactive isotope sources, Mr.
Marrone said, "One reported inei-
dent involved “possible radiation
exposure to children who had stol~
en a radium source.” Jaws dropped
in the hearing room.
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ported, invelved bodily injury
claims {rom persons who had
corne in contact with radicactive
material, in one way or another,
in the course of their employ-
mont. One of these was a fatality
after an accident at a foeillty
processing enrichad uranium,
“The total of incurred lesses
since the inception of the nuslear
liaoility peois (1936) is $1,098,-

,259,” Mr. Marrone said. The pool

has cancelled two risks over the
years and refused to write one, he
added,

Mr, Goodiellow testified that
NEPIA bhad received some 200
property claims but none of them
ariging from the operation of a
nuciesr reactor, Most of them, he
added, were “small stuff.”

NEPIA covers the construction
phase of the nuclear plant and its

remaining

claims, he

Oy
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was guickly contained.”

Press.

its occurrence because it
centamination had resuited from the spill,” accordmg to the Associated
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“considered

On Nov. 2, the Atomic Energy Commission confirmed that a spill of
radicactive matsrial occurred at its Shippingport, Pa.,
plant—which the AEC trushed off by calling it "a minor gccident which

nuclear power

Tho spill occurred inside a safety shall covering the plant's reactor
and involved a resin and water mix which, the AEC said,
some radicactivity.” Two employees of the Duquesne Light Co. were
overcome by heat prostration while attempting to ¢lean up the spill, the
AEC said, but were not injured by the material.

The AEC did not report the accident to the press until a week after
it minor and no outside .

“contained

- l
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added,

In Pennsylvania, two environ-
mental groups have had to drop
their fight against a mammoth
nuclear power project in the
Delaware Valley due to lack of
money. In exchange for withdrawal
of the objections, three power
companles agreed 16 instail a device
to screen out low-level radiation. An
attorney for the intervenors, the
Herrisburg Citizens for a Safe
Environment and the Coalition on
Nuclear Power, said it would have
cost $30,000 to continue the fight.

Pennsylvania’s insurance com-
missioner Herbert Denenberg, an
implacable foe of nuclear power
development, termed the settlement
“blackmail.”

The other incidents, he re-

. the

most expensive claim stemined
from a {ire at a plant under con-
struction. This {ire, an arson-
caused blaze at Consolidated Edi-
son's Indiun Point Twe plant in
New York, produced a $4.5 mil-
lion loss for the property pool. =

Environment Action Bullelin—November 17, 1973

“This shows thal, once again,
the nuclear establishment has
ransomed the public interest for its
own benefit, In order to get a safety
device which should be mandatory
to protect the health of the public,
the nuclear establishment forced
intervenors to drcp their
objections by financial coercion,”

Denenberg said.
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NUCLEAR DISARMAMENT WITHOUT SECRECY

An Address By

Dr. Fred C. Iklé
Director, U.S. Arms Control and Disarmament Agency

at

The Council on Foreign Relations
Chicago, September 5, 1974

How, in the nuclear era, can we ensure the
survival of our country with its freedoms? We
nced courage and candor to cope with this most
painful question of our time.

We all sense the uncertain danger of nuclear
war; but we have imposed on ourselves an inner
secrecy. We have ceased asking the questions
that would stir up our quiet anxicty: What are
the human implications of nuclear weapons?
What can they do to people, to a country? The
potential for grief and suffering that lies hidden
in the nuclear arsenals has long grown so
ifmmense that it has outstripped our capacity for

ear.

Those of us who are old enough to remem-
ber 1945 still carry a vivid picture in our minds.,
'We recall from Hiroshima and Nagasaki the acres
of cities turned into a desolation of twisted steel
and shattéred concrete. We recall the eyewit-
ness reports, the photographs, the detailed med-
ical studies, and scientific evaluations. We
thought we would never forget the flesh burns,
the mangled children, the fearsome radiation
sickness.

To provide a measure for the destructive-
ness of the atom bomb, we referred to the ex-
plosives used in World War II in the strategic
bombing of cities. With those ruined cities still
painfully visible, tons of TNT had some mean-
ing. The “blockbuster,” the largest pre-nuclear
bomb of the war that could destroy a whole city
block, contained ten tons, The atom bomb of
Hiroshima had the explosive power of 15
thousand tons of TNT.

Thus we strove to give a human scale to the
threat of a Third World War in which kiloton
bombs would be used in dozens of places. I say
“dozens,” for such werce the numbers of atom
bombs available in the late 1940’s, ,

Then in the early 1950’s a qualitative leap
in technology brought the megaton. Now,
reality could no longer be encompassed by our
imagination. We could not comprchend in
human terms a blockbuster multiplied by a
hundred thousand. But we thought we could
still comprehend scientifically. A *‘megaton™ is
scientific language without appropriate emotive
content, like the distance of the stars expressed
in light years.

Yet the fundamental truth about megatons'

is that they are not out there in a distant

galaxy; megatons arc aimed today at pecople,
you and me, the people in the United States and
in Russia, men, women, and children in many
citics of many countries, [t is the human mcan-
ing therefore, that is the essence of nuclear
weapons — the very meaning that our scientific
jargon cannot convey.

Thus, over twenty yecars ago we lost com-
prehension — in emotive and human terms — of
the reality of nuclear weapons. And yet, reality
receded even further beyond the horizon of our
understanding., For after this qualitative leap
from kilotons to megatons, in the following
decades the quantity of weapons also increased
a thousand fold. Instead of the dozens of atomic
bombs that frightened us so much in the late
1940’s, we are now confronted with many thous-
ands of nuclear weapons. .

This story, I am sure, you were all aware
of. But for those of you who have not followed
this macabre branch of science closely, I have
important news: We are not only unable to
express the human meaning of nuclear war — the
only meaning that matters — we are also unable
to express the full range of physical effects of
nuclear warfare, let alone to calculate these
effects. )

Why is this so? Because the damage from
nuclear explosions to the fabric of nature and
the sphere of living things cascades from one
effect to another in ways too complex for our
scientists to predict. Indeed, the more we know,
the more we know how little we know. Several
accidents and chance discoveries permitted us
to catch a new glimpse of this nether world over
the past twenty years. At least half a dozen such
discoveries seem worth recalling.

The first reminds us of the unpredictability
of nuclear fallout.

In 1954, the United States exploded an
“experimental thermonuclear device™ on a coral
reef in the Marshall Islands. [t was expected to
have the power of about 8 million tons of TNT.,
But actually it exploded with about double the
yield predicted — 15 million tons of TNT. And
it produced much more fallout than expected.
An arca of more than 7,000 square nmiles was
seriously  contaminated. Radioactive dcebris
showcred down on a Japancese fishing boat 40
miles from outside the pre-announced test area.



About 100 miles downwind from the explosion,
Rongelap atoll uncxpectedly received serious
fallout, so that inhabitants there had to be evac-
uated. - One section of the atoll received about
6 times the lethal dose. And the U.S. Govern-
ment promptly issued a notice expanding the
danger area to about 400,000 squarc miles or
roughly cight tiines the area previously desig-
nated as the danger zone. This experience
furnished a dramatic lesson in the difficulty of
predicting fallout,

Second. The same thermonuclear test un-
expectedly drove home to us some of the human
meaning of fallout, largely an abstraction to most
of the world at the time.

Soon after the explosion, a sandy ash
showered down on crew members of the Japanese
fishing boat | mentioned, settled in their hair,
and on their skin. The crew, having no idea
about the nature of this strange substance from
the sky, kept working. But before long, the aw-
ful symptoms of radiation sickness began to
be felt.

At Rongelap atoll it was two days before

people on the island were evacuated. By that -

time they had reccived about one fourth the
lethal dose of radiation. Fortunately, they had
not been at the northern end of the island, where
the fallout would have brought quick death. But
children were later found to have serious perm-
anent thyroid injury, which would retard their
growth. Just recently, a young man who was
exposed in that test while still in his mother’s
womb, underwent surgery at Cleveland Metro-
politan General Hospital.  Growths were re-
moved from his thyroid gland. .

This brought to 28 the number of residents
of Rongelap who have had such surgery.

The third unexpected discovery made us
aware how nuclear explosions can bring about
massive disruptions in worldwide communica-
tions. This type of disruption could have
seriously impaired the ability of governments
and military commanders to receive attack
warning and maintain control. In 1958, the
United States exploded two nuclear devices high
above Johnson Island in the Pacific. High fre-
quency radio communications which crossed the
sky 600 miles from the detonation point were
unexpectedly lost.  Some interruptions lasted
minutes; others many hours. The disruption
resulted from complex interactions among effects
produced by the cxplosion: the shock wave’s
disruption of the ionosphere which normally
reflects radio signals back to carth, radiations
from dcbris, and ionization of the atmosphere.
The reasons for the unexpected disruption were
explained — but only well atter the event,

The fourth chance discovery made our ex-
perts tocus on the distant damage to electronic
equipment and computers that nuclear detona-

tions can cause. Given that our enginecers, happily,
had never seen a nuclear war, they were used tpq1
worrying primarily about heat and blast darfiage,”
familiar to them from Hiroshima and Nagasaki
and from subsequent weapons tests. But mean-
while, the British had discovered that the electro-
magnetic pulse produced by nuclear explosion
could destroy critical command and control
links and computer memorics beyond the range
of blast damage. The British, having a much
smaller test program than our own, assumcd we
must be aware of this vulnerability, We weren’t,

“Only through coincidence was knowledge of this

effect relayed to our own experts.

The fifth discovery alters our assessment of
the vulncrability of missile forces that are pro-
tected in underground silos such as our Minute-
man. As you know, there is continuing concern
that our Minuteman missile force might become
vulnerable to a sudden attack, hence lose its
deterrent value, For years, simplistic calcula-
tions have been used — the kind of calculations
that a teacher can put on half a blackbourd -
to show that accurately aimed multiple warheads,
so-called MIRVs, would inevitably increase this
vulnerability. Then, the complexity of the real
world was rediscovered. It was found that through
a phenomenon dubbed “fratricide™ some of these
warheads might destroy or divert cach other
before they could destroy the intended target,
In this case, the discovery suggests something
reassuring: our simple calculations may have
exaggerated the vulnerability of our missiles,

The sixth and last example concerns a new
uncertainty about what nuclear war might do
to people and to the very environment on which
life depends — an uncertainty that has gone
unnoticed for 25 years. This is the possibility
that a large number of nuclear explosions might
bring about the destruction, or partial destruc-
tion, of the ozone layer in the stratosphere that
helps protect all living things from ultraviolet
radiation, ‘

T want to stress the accidental naturc of this
discovery. Not studies about thermonuclear
war, but totally unrelated investigations of the
supersonic transport aircraft surfuced the ozone
problem, A few years ago, the public contro-
versy surrounding supersonic aircraft ‘led to
inquiries into their possible effect on the stratos-
phere. This in turn led to a reexamination of
measurements taken after a series of atmospheric
nuclear weapons tests in the carly 1960’s. Based
on this cvidence, a few articles have started to
appear in scientific journals, beginning to unfold
the story., '

We do know that nuclear explosions in the
carth’s atmosphere would generate vast quantitics
of nitrogen oxides and other pollutants  which
might deplete the ozone that surrounds the
carth, But we do not know how much ozone
depletion would occur from a large number of



nuclear explosions — it might be impcreeptible,
but it also might be almost total, We do not
know how long such depletion would last — less
than one ycar, or over ten years, And above all,
we do not know what this depletion would do

to plants, animals, and pcople. Perhaps it would
merely increase the hazard of sunburn, Or per-
haps it would destroy critical links of the intri-
cate food chain of plants and animals, and thus
shatter the ecological structure that permits man
to remain alive-on this planet. All we know is
that we do not know.

To find out more about this new potential
danger from nuclear war, my Agency, the Arms
Control and Disarmament Agency, has enlisted
the help of the National Academy of Science
as part of the Agency’s statutory obligation to
provide the scientific information upon which
arms control policy must be based.

The six examples I mentioned show how the
accidents of scientific discovery continuec to
add fragments to our knowledge of nuclear war-
fare, Each of these discoveries tore a hole in the
facile assumptions that screened the reality of
nuclear war., Each brought a new glimpse into
the cauldron of horrors. What unexpected dis-
covery will be next? What will surprise number
seven be? Number eight?

Unfortunately, when man can no longer
confront his fears, and can no longer compre-
hend reality, he takes refuge in superstitions.
As substitutes for the incomprehensible reality,
we create an imaginary order. We count mega-
tons, missiles, and MIRVs; we classify weapons
as ““tactical” or “strategic™; we use computers
to calculate ‘“‘unacceptable damage”, we elab-
orate theories of “first strike,” “second strike,”
and “mutual deterrence.” All these concerns
are important. But we must not mistake uncer-
tain notions for knowledge based on solid ex-
perience,

This lack of real knowledge applies not
only to the effects of nuclear weapons, but to
the armaments themselves. Their steel and
aluminum and concrete seem solid enough. How-
ever, lest we place too much confidence in these
so-called “weapons systems” we should remember
this:  These complex “systems” had to be
designed and developed in a world of theory.
They could never be tested in that cataclysmic
world where they would have to function it they
ever had to function at all. Modern nuclear
carmaments are the product ot a long succession
of rescarch and engineering projects, fortunately
without tull-scale tests — a development process
unique in the history of techinology.

It is as it we had been building airplanes ot
more and more advanced design ever since the
Wright Brothers without cver flying a_single
one, testing only components while basing the
design of the plane as a whole entirely on theory.
Would you trust your family to tly in the latest
model of an aircraf't thus developed?

The fact is, since World War I, layers and

v

‘sense of concern and skepticism. »
systems are subjected to scrutiny, But in closed
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layers of nuclear weaponry have accumulated,
based on paper studics, laboratory experiments
and partial tests. We do not know — and, of
course, never want to tind out — the full impli-
cations if cver those entire weapon systems were
to be used. Yet, we, as well as other nations,
keep adding new layers of such armaments, in
the hope that they will ward off an enemy attack.,

Fortunately, in our country the tradition of
openness and the adversary system practiced by
the Congress and the press maintain a healthy
New weapons

socieitics, where the practice of secrecy. is so
deeply rooted, the military and their technicians
can tunnel along in complcte seclusion with their
untested ““systems” and their unverified hypoth-
eses about how they would fight a nuclear war,
none aware of the disaster that is being prepared.
In an open society, toolishness and falsity, in
the long run, come up against wise and honest
men.

I reminded you of the accident 20 years
ago that forced our technicians to recognize
the implications of nuclear fallout. For a short
while, the bureaucratic instinct among some of
our officials was to conceal. A few days after
the Marshall [sland explosion the information
made available seemed to imply that the Japanese
vessel- may have trespassed, that the fishermen
were not seriously injured, that the fishing areca

was not contaiminated, and that nature was . -
“The wind failed to follow -
was given as an excuse,

somehow to blame:
the predictions . . . .
But our free press and Congress demanded the
facts. o

As you know, the temper of the American
people, the energies ot our free press, and the
constitutional structure of our government are
not a hospitable environment for secrecy. In
this lies a real strength — and a real hope. We
have access to the facts that are known, and
equally important, to the larger truth: that a
great deal remains unknown, Of course, it is
not enough for the facts to be open to the

”

citizens; the citizens must be responsive to the

facts.

The world scems to have become habituated
to nuclear weapons. We were warned that this
might happen by Bernard Baruch alinost thirty
years ago, when he represented the United States
on nuclear arms control issucs in the United
Nations. In-Dccember 1946, six months after
making the famous proposal which bears his
name, Baruch said: ““Time is two-cdged. t not
only forces us nearer to our doom if we do not
save ourselves, but, cven more horrendous, it
habituates us to existing conditions which, by
familiarity, scem less and less threatening.”

What can be done to combat this habitua-
tion, this fatalistic. lethargy? Part of the answer
lies in our ahiitty as Americans to communicate
with other governments and people. 1 do not

ry >
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offer this as rhetoric: 1 mean it quite literally.,
It would be the greatest mistake to underestimate
the intellectual and moral impact which we can
have on world affairs.

Since the beginning of the nuclear era, the
intellectual foundation of arms control and dis-
armament efforts has stemmed largely from
American contributions, the product of our
scholars and diplomats, our military and our
scientists.  The fact that the United States
Government was the first to create an agency
devoted to arms control and disarmament is in
itself a reflection of a profoundly American
quality — a practical optimisim about the man-
ageability of human affairs.

Because the United States is both an open
society and also the foremost nuclear nation, we
alone can communicate these realities to the
world at large. It is now the fate of every coun-
try to remain imprisoned in a world made small
and terribly fragile by modern instruments of
destruction. If we ourselves openly address the
implications of nuclear war and the requirements
of disarmament, we will then be able to speak
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to the citizens ol all nations.

We are likely to be greatly tested, We must
not show weakness of character by choosing to
rely only on the strength of our armaments,

rather than endure the frustrations ol negotiating

for mutual reductions of armaments.  And we
must not show weakness by departing from our
standards for sound arms control mecasures, |
am confident we shall pass these tests.  As
President Ford ha$ said:  ““Just as America will
maintain its nuclear deterrent strength, we will
never fall behind in negotiations to control —
and hopefully reduce — this threat to mankind.”

For the United States, as for every nation,
self-interest and the human intergst arc onc: to
protect the earth, our only source of life. Halt-
ing the increase and spread of nuclear armaments
thus can become the common cause of the inter-
national community, We must mount a great
effort to insure that America’s candor and con-
fidence and energy in seeking to control nuclear
weapons will find the necessary response among
leaders and citizens throughout the world.

or $7.50 per 100 plus postage.

Another Mother for Peace, 407 N. Maple Dr., Beverly Hills, Ca 90210
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Atomic Energy Commission

A joint projact of Environmental Alert Group
and Environmental Education Group.

One essenual step in diverting civihian power plant fuel to
military use 1s the fuel reprocessing plant Shown here are
hangers from which spent nuclear fuel assembies hang
below the grating at the Idaha Chermcal Processing Plant.
The fuel 1s awaiting processing which will remove piuto-
nivm, potential bomb matenal

NUCLEAR TERRORISM

“ . the adaptability of nuclear fuels for use as weapons
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National ReactoQting Station

Unprecedented tragedy looms in the form of terrorism and
blackmail involving privately built atomic bombs and the
deliberate dispersion of radioactivity. These mounting threats
stem from the worldwide proliferation of nuclear power plants.
As India showed recently, “peaceful” reactors can be used to
manufacture atomic explosive materials such as piutonium.
Moreover, staggering concentrations of lethal radioactive
wastes accumulate in nuclear power plants. The cost of crimes
involving these substances could sum to billions of dollars an-
nually, which would make atomic fission the most expensive
possible way to generate electricity. The key facts are these:

—kEach large nuclear power reactor contains enough radio-
active wastes to force evacuation of over 10,000 square miles
should they be dispersed by sabotage.' Also, embedded in the
spent fuel which a single plant discharges each year is enough
plutonium to make 30 “crude” atomic bombs. Each bomb
would be at least powerful enough to demolish a skyscraper,
the U.S. Capitol Building, or — a nuclear power plant. These
deadly materials must therefore never be permitted to come
under the control of outlaws. Yet there are no plans to guard
shipments of high-level waste or spent fuel. As for plutonium
and other fissionable A-bomb ingredients, a group of Atomic
Energy Commission consultants recently urged that immediate

" steps be taken to greatly strengthen their protection from theft.?
—Atomic bombs and radiation-dispersal weapons: are fairly
‘easy to build. Two eminent nuclear scholars, Mason Willrich
W and Theodore Taylor, believe that a small group of persons
could do so within several weeks, utilizing only open un-
classified information available to anyone.® Such persons would
then be in a position to blackmail whole cities, or even entire
governments through threats against national capitals. Via
smuggling. nuclear materials stolen anywhere in the world
could be used against the United States. :

poses a growing danger to all peoples in these times of
increasing reliance on nuclear energy to meet the power
demands of industrial societies that are increasingly
vulnerable to the disruptive acts of desperate individuals
and organizations. The nuclear trigger which threatens
the lives of millions, if not the peace of the world, is no
fonger within the grasp of just a very few. The failure of
governments to face this ugly fact constitutes another
measure of the increasing danger in which-we all live.”

—Samuel H. Day, Jr.. “We Re-Set the Clack,” Bulletin of the
Atomic Scientists, Sept. 1874

“Fission energy is safe only if a number of
critical devices work as they should, if a number of
people in key positions follow all their instruc-
tions, if there is no sabotage, no hijacking of the
transports, if no reactor fuel processing plant or
reprocessing plant or repository anywhere in the
world is situated in a region of riots or guerrilla
activity, and ne revolution or war — even a ‘con-
ventional one’ — takes place in these regicns. The
enormous quantities of extremely dangerous mate-
rial must not get into the hands of ignorant pecple
or desperados. No acts of God can be permitted.””

—from Or. Hannes Alfven, Nobel Laureat in
Physics, writing in May, 1972 BULLETIN OF
THE ATOMIC SCIENTISTS

—Already in the U.S., several thefts of highly radioactive
gamma-ray sources have occurred, and several nuclear black-
mail threats have been received. Incidents of intrusion, arson,
and small-scale sabotage have occurred during the construc-
tion of nuclear plants in Vermont, New York, and Colorado
respectively. Atomic secrets may be obtained by the under-
world by bribery or extortion directed against vulnerable
employees.* . -

American nuclear power capacity is expected to triple by
1980. Foreign capacity will go up eightfold by then, involving
30 nations. Despite these ominous trends, only feeble attempts
are being made to develop safeguards adequate to protect the
anticipated massive flows of ultra-dangerous materials through
commercial channels. Many who have studied the outlook say
that no imaginable safeguards could work well enough. The

-awesome consequences which could follow from even a single

breach of the safeguards dernand nothing less than perfection
in the system.® An international black market in the means of
mass destruction appears . inevitable unless nuclear fission
power industries are shut down everywhere.

Hijacking of plutonium. Purified plutonium is stored
near nuclear fuel reprocessing plants. When it is later shipped
for fuel fabrication or military weapons production, it is accom-
panied by no more than three armed guards. Sealed in strong
containers, its low-penetration alpha ray emission would pre-
sent no danger to thieves. Yet finely powdered plutonium in the
environment represents an appalling lung-cancer hazard. One
140,000,000th of a pound of inhaled plutonium has caused
fung cancer in animals..!ts dispersal by wind from a high build-
ing could evacuate one to three square miles per pound releas-
ed. . .
A privately built fission bomb would require no more than 18
pounds of plutonium metal, or 22 pounds of the oxide. Pu0,.
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ILLEGAL ACTS BEARING ON POSSIBLE RADIO-
ACTIVE THREATS TO THE PUBLIC — AN INFORMAL
COMPILATION 8-15-74

SCOPE Actual iiegal acts having the potental for damage to the publc from nuclesr materials,

April, 1964 through June, 1972. During this interval William T.
Riloy, top national security officer for the Atomic Energy Commission,
borrowed $239.300 from fellow AEC empioyees and failed to repay
over $170,000. A substantial portion of the money was used in race-
track gambling. During this interval Riley had sccess to the nation’s
highest atomic secrets, and his gambling activity was unknown to his
superiors. Thus he was a possible target for blackmail. He was sentenc-
ed to three years’ probation in February, 1973. Michael Satchell, ' The
Riley Affair” (2-4-73) and “Ex-AEC Aide Put On Probation’ {2-21-73),
Washington Star-News.

Oct. 1970. A fourteen-year-old extortionist demanded $1 million from
authorities of Orlando. Florida lest he destroy the city with a hydrogen
bomb. The teenager’s drawing. of his nonexistent hydrogen device was
sufficiently convincing that an armaments officer at McCoy Air Force
Base said it would probably work.” Ralph E. Lapp, “The Ultimate
Blackmail.”” New York Times Magazine, February 4, 1973.

August, 1971. An intruder penetrated past guard towers and fences
to enter the grounds of the Vermont Yankee nuclear power plant under
construction at Vernon, Vermont. He escaped after wounding a night
watchman. “Man Penetrates N-Plant Security,” Gloucester {Mass.)
Daily Times, September 1, 1971.

November, 1972, Aircraft hijackers circled over Tennessee and
threatened to crash their plane into the nuclear instaliation at Oak
Ridge, Tenn. unless a $10 million ransom was paid. In view of the
threat, Oak Ridge closed down all of its nuclear reactors and evacuated
all but emergency personnel from the compound. “Hijacked Jet Skids
to landing in Cuba.” Los Angeles Times, 11-12-72.

March, 1973. A guerila band took temporary possession of a
nuclear station nearing compgletion in Argentina. The guerillas
decorated the plant with political slogans and left without doing any
damage. Environment, June 1573 (Spectrum section), citing Nuclear
Industry, April 1973, '

April, 1974, Parts of two trains in Austra were found contaminated
with a radioactive liquid used in medical diagnosis. A man calling
himseif a “justice guerilla’” telephoned a warning that passengers’ lives
were in danger. Slight traces of radiation were found in (sic, not “on’’)
eight passengers and in a box in the baggage car. “Mystery Radiation
Hits Another Train,” Los Angeles Times, April 20, 1974,

NOTES OF INTEREST:

3.600 Lost Nuclear Jobs in Year, Many to Alcohol, Drugs

WASHINGTON—More than 3.600 persons with access to nuclear
weapons were removed from their jobs within a single year because of
drug abuse, mental iliness, alcoholism or discipline problems, Congress
has been told.

The information was provided to Congress last May and June by
Carl Walske, former assistant defense secretary for atomic energy
matters, in testimony before a subcommittee. it was released Satur-
day.

—Llos Angeles Times, January 27, 1974

The recent rash of airport and airline in-flight bombings heightens
the dangers inherent in the transportation and storage of radioactive
materials used in numerous industries. If the “alphabet bomber’ of L.A.
International Airport had bombed a freight area where nuciear
materials were sequestered for shipment by air, he would have
succeeded in dispersing radioactive materials not only throughout the
huge facility but, with proper weather conditions, throughout the im-
mediate environs and beyond.

Even if such a bomb ‘fizzled' (gave negligible nuclear vield)
when detonated, its high-explosive implosion triggering device
would still make it a very effective dispersal weapon. Thus the
blackmail leverage inherent in plutonium is enormous.

Theft of high-yield atomic weapons from the military presents
even more fearsome dangers. Retired Admiral G.R. La Rocque
recently testified to Congress that American nuclear bombs
stored overseas are poorly guarded, and could easily be cap-
tured by terrorist groups. U.S. atomic warheads are kept in
many countries including Greece, Turkey, South Korea.

Demolition of spent fuel. Used fuel elements are
dispatched from nuclear power plants in thick steel-and-lead
casks. Once their carrier truck had been stopped. or-a train ship-
ment derailed. such casks could be ruptured with bazookas or
shaped explosive charges. The resulting dispersion of a million
or more curies of penetrating gamma radiation would be ex-
tremely difficult, dangerous, and expensive to clean up. If spent
fuel were blown up in a city. decontamination and abandon-
ment costs could exceed a billion dollars. What would a local
government not bargain away in order to ransom such a cargo?

Sabotage of nuclear power reactors. The AEC
calculates that a maximum accident at a contemporary nuclear
power plant could release radiation offsite sufficient to kill 45.-
000. injure 100.000, and damage property worth $17 billion in
1965 dollars. Maleficence could yield the same effect, assum-
ing the right wind and weather conditions prevailed. The at-
tackers would be aided in their planning by the schematic
diagrams which the operators of nuclear plants distribute for
public-relations purposes. Having overcome the few armed
guards at a plant. a squad of saboteurs could cripple its regular
and emergency cooling systems. The reactor core would then
begin to melt down, within hours releasing great guantities of
airborne radioactivity. Alternatively, the malefactors could blast
their way into the domed containment area. and then explode
the core directly with delayed explosives. They could aiso
choose to destroy the storage pool used to age large quantities
of spent fuel following refueling. Ominously, recent terrorist
assaults have employed a variety of sophisticated weapons, in-
cluding helicopters and heat seeking missiles. It is far from cer-
tain whether a nuclear plant could resist an attack involving
such means.®

This project is produced by Environmental Education
Group under a grant from Environmantal Alart Group.
Both are non-profit, tax-exempt organizations.

What shall we conclude from these stark possibilities? The
proliferation of nuclear materials opens wide the door to
anarchy and chaos. Large regions, or any specific target within
them, will be placed at the mercy of anonymous enemy spies,
fanatic terrorists, criminal blackmailers, and deranged persons.
Thus the ambitions of the nuclear power industry clash with the
basic requirements for public safety: law enforcement and
national defense.

Perhaps the criminal abuse of radioactive materials could be
adequately controlled by widespread regimentation of society.
However, nuclear power is unnecessary to meet our present or
future energy needs, and thus there is little point in sacrificing
our freedoms in exchange for it. A fission-free energy economy
can be built on sound and sustainable alternative power
sources now being developed.” Only in such a society will
humankind be spared from the scourge of atomic banditry.

This report was drafted by Dr. L. Douglas DeNike, a contributor to the Bulletin
of the Atomic Scientists, and author of a forthcoming book on radioactive crime
and banditry.

1. The AEC's director of regulation. L. Manning Muntzing. concedes that a band of highly trained,
sophisticated terronsts could conceivably tzke over a nuclear power plant near a major city and destroy it
in such a way as to kil thousands — perhaps even mithans - of people —Los Angeles Times. Dec. 17,
1973

2. “The Threat of Nuclear Thelt and Sabotage.” Congressional Record Apr. 30, 1974, p. $6621-
6630

3. Nuclear Theft Risks and Safequards, Ballinger. 1974 See also John McPhee's very readable book.
The Curve of Binding Energy. Farrar, Straus & Giroux. 1974

4 An exampte of vulnerability 1o blackmail The AEC's former chief of secunty. Witham T Riley. was
dismissed and sentenced to three years’ probation in February 1973, An investigation revealed that for
the previous aight years. he had been a high-stakes racetrack gambler He had borrowed $239.300 from
feliow AEC employees. and had failed 10 repay over $170.000 All this was unknown to his superiors dur-
Ing the years when he had access 10 Amerca’s top nuclear secrets

5 “The widespread use of nuclear energy requires the rapid development of near perfect social and
pohtical wmistitutions. Thus is the unprecedented challenge before us ' —-Nuclear Thett Risks and Safe-
guards, p. 173

6 Perhaps no very exnlic means are necessary’ ~As one trained in special warfare and demolttions, |
feel certain that | could pick thiee to five ex Underwater Demolition Mannae Reconnamssance or Green
Beret men at random and sabolage virtually any nuclear reactor in the country.” Dr Bruce L Waich.
who served for four years as an officer «n the U S, Navy Undarwater Demoittion Teams

7 See the wide range of safe and promising energy options descnbed in our Pubihe Interast Report,
“Soluttons to the ‘Energy Crisis 7 also the book Energy and the Future, Amencan Association for the Ad
vancement of Science,- 1973,

For additional copies write to:
Environmental Alert Group
1543 N. Martel Ave.

Los Angeles, CA 90046 U.S.A.




This public interest report is adaptred from “The Clear and Present
Danger: A Public Report on Nuclear Power Plants,” a 47-page document,
presented to the US. Congress and international agencies in May 1973.

The Atomic Energy Commission {AEC) and the nuclear energy
industry have led the public to believe that nuclear energy is safe,
clean, and inexpensive, but scientists, environmentalists, and con-
cerned citizens have proven that nuclear energy functions with the
following severe and distinct handicaps. the possibility of
catastrophic radiation disasters due to accident; the fear of
sabotage and diversion of nuclear materials for the construction
of nuclear weapons; the continuous thermal pollution of
waterways; the routine refeases of radioactive substances into
the environment; the hazards of transporting nuclear materials;
and the long-term handling and storage of radioactive waste.

Furthermore, nuclear power plants have proven to be /nefficient,

expensive, and virtually uninsurable.

PRESENT AND FUTURE

A recent Federal Power Commission report predicts that the
nation’s power requirements will quadruple between 1970 and
1890. The report also predicts that nuclear power plants will meet
more than 50% of the nation's electrical power needs within the
next two or three decades, as compared with less than 2% at the
present time. As of January, 1974, there were 39 operating
civilian nuclear electrical plants in the U.S. But according to the
latest statistics, nearly one third of them are closed for repairs and
at least 6 of those still open are running far below their produc-
tion capacity. due to mechanical failure or for safety reasons.
Of the 12 that are closed, three were shut down for overhaul. The
other nine were closed because of accidents, safaty-related
problems, or AEC orders.
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Great reliance is placed on engineered safety systems to pre-
vent or mitigate the consequences of a nuclear power plant acci-
dent, an accident which might release enormous quantities of
radioactive materials, creating a nuclear catastrophe. And, yet,
according to a report released by the AEC, nuclear power reactors

INUCLEAR POWER
PLANTS

“Fission energy is sate only if a number of
critical devices work as they should, if a number of
people in key positions follow all their instruc-
tions, if there is no sabotage, no hijacking of the
transports, if no reactor fuel processing plant or
reprocessing plant or repository anywhere in the
world is situated in a region of riots or guerrilla
activity, and no revolution or war - even a ‘con-
ventional one’ — takes place in these regions. The
enormous quantities of extremely dangerous mate-
rial must not get into the hands of ignarant people
or desperados. No acts of God can be permitted.”’

—from Dr. Hannes Alfven, Nobel taureat in
Physics, writing in May, 1972 BULLETIN OF
THE ATOMIC SCIENTISTS

in the nation experienced 850 “'safety related abnormal occur-
rences’ during a 17-month period beginning January, 1972, Such
accidents bring into sharp focus that man is not infallible; that the
materials are not a/lways dependable,; that structural designs are
not always flawless; and that equipment can be defective — that
the unexpected can happen.

Foremost among safety systems are the emergency core cool-
ing systams (ECCS) which, should normal cooling systems acci-
dentally fail. are designed to ptevent.an overheating and melting of
the reactor fuel and subsequent release of lethal radioactivity. if
the ECCS did ‘not function. at all. the core would melt and the
molten mass of radioactive material would collapse and melt
through the pressure vessel, and then would proceed to melt into
the earth, discharging large amounts of radioactivity and en-
dangering large numbers of people.

The ECCS in all reactors is experimental: it has never been
tested under actual operating conditions. When initial tests were
run by Aerojet Nuclear Company at the National Reactor Testing
Station in Idaho, mechanical failures occurred. In the winter of
1970-71, Aerojet ran a significant series of tests using model
reactors. All six tests of the model systems failed. The reactor
community was stunned. The lives of thousands are in jeopardy
because of theories, and mechanical systems that have not
proven their ability to perform the job for which they
were designed.

When an AEC member was asked whether a full-scale test
could be conducted, his answer was: “It could be done, but it
would be terribly expensive to wipe out all of that equipment.” It
should be noted that the system is supposed to save the equip-
ment, not wipe it out.

Another important safety question involves natural disasters.
Nobe! Prize-winning physicist Dr. Hannes Alfven observed that the
nuclear industry relies on a level of perfection in which “no acts of
God can be permitted.” An earthquake could wipe out in a
single stroke all of the safety features built into nuclear facilities.
Even geologic surveys may fail. The San Fernando. California,
Earthquake occurred along an “unknown fault”, and had it been
much closer to a nuciear power plant, the results could have been
catastrophic. The AEC has demonstrated its incompetence in this
area in its siting of plants, such as the one in Diablo Canyon,

-California. near active faults. A large reactor complex in Virginia

has been sited directly over a geologic fault.
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The nuclear safety question is in reality a political one. A recent-
ly exposed AEC Task Force report states this most clearly: “The ul-
timate determination of the acceptable level of public risk is ac-
tually a matter which should be debated and established in the
public arena. It is a political question which cannot be solely
resolved by a regulatory or technical decision. It is recognized that
technical issues are difficult for the layman to understand, es-
pecially as related to the occurrence of low probability events. In
the case of nuclear reactors, the fevel of risk is presently difficult

6‘even the engineér to quantify. and in fact, it has not yet been
ly established.” ’

THE CATASTROPHIC ACCIDENT —
INVENTORY OF A NUCLEAR DISASTER
- oG AS LA Gt/ ekt SE——

RADIATION

Radioactive substances are incredibly dangerous. The dangers
rolonged. fow-level exposures to radiation are insidious
use there are no obvious or sudden results. Like pesticides,

tNT absence of immediate and overt symptoms does not imply the
exposure is harmless. Radioactive substances remain dangerous
for extended lengths of times and many are concentrated in
biological systems. Because of the potency of radioactive sub-
stances, a nominal initial amount remains hazardous for centuries.
In fact, because of its uniquely destructive effect on tissue, radia-
tion is 100 million times as deadly as cyanide.
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5 ket AL DL Y T N W N

. available evidence indicates that no amount of ionizing
radiation . . . is completely safe — some mutations are always in-
duced, and if the exposed population is large enough and the data
complete, a statistical increase in deformities, still births, and
cancers will always appear . .. There will be some environmental
and human cost associated with any increase in radiation
dosage ... The peculiar problem with radiation is that the
penalties are so far removed in time from the activity and its
benefits. By the time the price is clear, the damage is done . .. if
present trends (notably, increased numbers of nuclear power
plants) and procedures continue, it (radiation release) will un-
questionably increase.”

—Dr. John Gofman, Dr Arthur Tamplin. “Radvation. Cancer, and Environmental Health™

RADIOACTIVE WASTES

During the year 2000, the forecast 1200 atomic power plants
would create as much strontium-90 and other long-lived radio-
active poisons as the fissioning of about 7,200,000 Hiroshima
bombs, plus at least 600,000 pounds of radioactive plutonium*
(more, if there are breeder reactors in operation). During the
following year (2001). the same plants would add the same
amount of poison to the legacy again, and so on year after year. it
is difficult to imagine a process more filthy than nuclear fission. It
is the only process for producing power which creates pollutants
so toxic that they must be kept contained continuously for half a
million years! )

According to the AEC forecast, other non-Communist countries
will produce substantial quantities of wastes by the year 2000,
and by agreements, the U.S. will be the respository for those /im-
ported wastes; the combined production of long-lived
radioactivity in the year 2000 would be equal to exploding about
three million Hiroshima bombs. We cannot predict future growth
of the nuclear industry without considering the drawbacks of
handling the wastes.

Radioactive wastes are created wherever radioactive materials
are used. By far, the greatest source is the nuclear fuel cycle: the
milling, mining, and preparation of fuel for reactors and weapons
produce wastes containing natural radioisotopes, and fuel irradi-
ation and subsequent processing produces wastes rich in fission
products. Additional wastes are produced by irradiation of nonfuel
matenial in and around reactors.

Disposal and storage of these wastes is hazardous. Solid
wastes, such as clothing and tools, are customarily buried in ce-
ment diums either in trenches on land or at sea. Low-lavel liquid
wastes resuiting from impurities in the coolant water ‘are dis-
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NUCLEAR WASTES

—Gane Bryertan, NUCLEAR DILEMMA

charged into the environment. The high-level fission wastess,
millions of galtons of which are already in storage, remain highly
radioactive for hundreds of years while the storage tanks, which
boil like teakettles from the intense heat, will suffice but for
decades. A singfe gallon of this waste released into the environ-
ment would be sufficient to threaten the health of several million
people. Disposal is a euphemism for perpetual guardianship.

Radioactive wastes involve more than the reactor and its
byproducts. Waste ore, called mine tailings, is piled up outside
uranium mills from Texas to Oregon, and these deposits emit
radioactivity. The dust from these mounds blows into the atmo-
sphere and watersystems, raising in certain areas radioactivity
readings well above the maximum permissible levels suggested for
human consumption. and furthermore, tailing sand has been in-
corporated into children’s sand boxes and into the construction
of homes — the radon gas given off by tailings is the prime cause
of lung cancer in uranium mine workers.

Currently, there is no known safe storage for the high-level
nuclear wastes. Storage in geologic formations such as salt
deposits has proven unsatisfactory. Thus, we continue to produce
millions of gallons of highly toxic wastes; we continue to commit
these poisons to interim storage under costly and unreliable sur-
veillance. with no future home in sight — the Hanford nuclear
waste storage facility has gained justified notoriety for its several
leaks of thousands of gallons of highly radioactive wastes into the
ground and for its possible contamination of the Columbia River.

TRANSPORTATION OF RADIOACTIVE
MATERIALS

The route taken by uranium and its fission products before.
reaching final disposal (or dispersal) is a long one: from the mine
to the refining mill to the fue! fabrication assembly plants to the
reactor vessel to the reprocessing facility (where unused fuel and
economically recoverable radioisotopes are extracted) and finally
to disposal points.

David Lilienthal, former chairman of the AEC, is among those
who have expressed doubts on the subject:

o . :
And accidents in transportation have occurred Trucks bearmg
radioactive materials have been involved in accidents, and in ona
instance a train carrying radioactive materials derailed.

A 63-page report by the Public Interest Research Group of
Michigan gives harrowing descriptions of hauling operations. Roll-
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ing over the roads and rails, the metal and liquid cantents of the
nuclear waste casks are superheated. turning the containerinto s
“huge pressure. cooker”, ready to spaw out gases and-fluids at
pressures up to 300 pounds per square inch if its metal skin is
cracked. The report warns that within a half mile of major feaks,
“daaths of infants. young childran and susceptibie psople ‘sre
tikely” and land would remain contaminated for over 14 years.”
Based on population density the report gstimated that thousands
of people would experience gradual deaths from one train wreck
near a large city. The investigation found that drivers have no real
training to handle nuclear ware and are not equipped with radia-
tion leak detectors; that police aren’t notified of the nuclear cargo -~
routes and that casks of atomic wastes are not adequately marked.
if by the year 2000 we have nuclear power projected by the AEC, -
including the power from breeder reactors, there will be 7000 to
12,000 annual shipments of spent fuel from reactors to chemical
plants, with an average 60 to 100 foaded casks in transit at all
times. These casks will offer opportunities for sebotage and
terrorism.

SABOTAGE, DIVERSION, AND BOMBS

The recent plague of aircraft hijackings, terrorism, and bom-
bings has made it clear that society is highly vuinerable to deter-
mined efforts at sabotage and that these are extraordinarily dif-
ficult to prevent. it is clearly not beyond possibility that a nuclear
power plant could be held hostage for financial gain or for political
purposes.

With the increasing social tensions that are bound to accom-
pany the growth of populations, the depletion of natural resources,
and the present widening economic gap between the rich and the
poor nations, it would seem prudent to assume that such up-.
heavals may be even more intense in the coming years. Nuclear
fission plants will be enormously attractive objects for
sabotage and blackmail. A well-placed charge of explosives, in
the midst of one of these huge concentrations of radioactive
material, could blow into the air enough radioactivity to be carried
by the winds over thousands of square miles, and perhaps render
large areas uninhabitable for decades.

And then there is an even more startling revelation. As nuclesr -
power plants come into increasing use, /arge stockpifes of
atomic fuel and spent nuclear fuel elements wili be created —
from which people with a certain amount of scientific knowisdge
could make crude nesclear bombs.” Given the catastrophic
nature of a single malicious incident, it is by no means sure
that satisfactory protection measures are possible.

*Professor Mason Wiilrich, director «f see Ienter for the Bivdy of Science, Techmolopy. and Public Pplicy, of the Universty of
Virgines:
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INSURANCE

On August 16, 1973, Herbert S. Denenberg, Pennsylvania’s In-
surance Commlss:oner |ssued the following statement:
odicouldiwsite-1he insurance poiicy:w

tha;tonlpfadaquntqmswancéagams
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If you look at your Homeowner s Insurance Policy, you will find
that there is specific exclusion for damages caused by radiatiorn
contamination. No ase is protected for an accident in which lethal
radiation contaminates the property. The Price-Andersdn Act is
basically an insuramce policy in which a limited amount of
coverage is provided in the event of an accident in which large
amounts of radioactiwity are released from a nuclear power plant. -
The Act limits the ameount of moneay which can be recovered by -
the public to $580 million. S. A. Szalewic, chief of the Atomic
Energy Commission's lResearch and Development Branch, Division
of Reactor Developrment, reports that estimates indicate that the
total damage from am accident could reach $480 billion — 30
times the amount previously sstimated by the AEC. Thus, the -
public could recover wirtually nothing on this polacy whils the
nuclear industry woulidl continue to cumve
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Some years ago the AEC built the Enrico Fermi breeder reactor. The plant
“  cost more than twice original estimates ($124-million). operated anly pariod-
U fcally and was plaguod with & numbaer of accidents, including e serious and
potentially dangerous “meftdown"” of nuclear fuel which halted its doubtful
services for nearly four years. The reactor is now dead. But it will cost well
over $4 million to decommission it. Furthermore, there are problems with
what to do with the highly radioactive liquid sodium, what to do with the 3000
rods of highly dangerous uranium fuel, and what to do with the hot “heart” of
the plant — the actual chamber in which the nuclesr reactions took place.
Plans are now to virtually entomb the vessel creating the Enm:o Fermi
Nuclear Mausoleum, which will have to be conti od and
protected. The major obstacle now is that no one has ever nnempted to dis-
mantle a breeder reactor such as Fermi.

Tha Sowct Umon s fast-breedear /e BN 350, still under-
7 g trials on the shore of rho Caspian Sea, has experienced a
sar/ous accident, accordmg to Washington sources. Based an satellite obser-

vation, there has occurred a major failure of the cooling system and & fire of
large proportions. It is not known whether radioactive material has been
released.

; CONCLUSION

R “We nuclear people have made a Faustian bargain with society

-7 On the one hand, we offer — in the catalytic burner — an inex-
, haustible source of energy .

. But the price that we demand of society for this magical energy
source is both a vigilance and a longevity of our social institutions
that we are quite unaccustomed to.”

Dr. Weinberg, of the Oak Ridge Laboratory, continues: “We
make two demands. The first, which | think is easier to manage, is
that we exercise in nuclear technology the very best techniques
and that we use people of high expertise and purpose ....”

The second demand is less clear, and | hope it may prove un-
necessary. This is a demand for longevity in human institutions.
We have relatively little problem dealing with wastes if we can
assume always that there will be intelligent people around to cope
with eventualities we have not thought of.

Since the social requirements for acceptability of nuclear power
are dominant and cannot be met, it follows that no group
of humans has the moral right to support the construction or
oparation of nuclear power plants. Minimum morality, as many
have stated. requires that we do not compromise the chance of life
for generations to come. No one seriously denies that nuclear
power generation can thus compromise the life of generations to
! come and no one is seriously prepared to guarantee the future

i social stability required to prevent this.

! Therefore, the only conservative, rational and moral position is
to opt for an immediate cessation of all nuclear fission power
generation. It is not a question of making nuclear power gener-

i ation safe for people. The insurmountable obstacle is that we can-

. not envision any way to make people safe fornuclear power gener-

©  ation, short of total robotization.

The manufactured and fraudulent quality of the so-called
“energy crisis” is well known. Nuclear power is not now providing
any significant net increment to U.S. energy supply. There is no
reason to believe that nuclear power ever need provide any of our
energy. even if our total energy consumption rises appreciably.

.—o« John Gokman. M.D . Ph.D.. Professor of Medical Physice st the U of Cahforrua. fosmar A

of the L. [ Lub y.
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Let me make a prediction here. | don’t think that there will be
another nuclear plant built in this country in nuclear fission after
five years. | think there is going to be the biggest, environmental,
legal, legislative. executive branch, citizen, consumer battle in the
history of the country. And what happened to the SST will be a
spring picnic compared to the struggles that are going to come
forward on nuclear fission power.

It is utter folly for utilities and the energy industry in general to
replace a significant portion of our electricity resources and supply
from nuclear fission plants... There are too many generational
hazards, and there are too many alternatives which we could take
advantage of if we simply started to reallocate the research budget
at the federal level into non-nuclear-fission regions.

Indeed, to put all our energy eggs in one fragile nuclear basket
may well go down in history as the most prominent act of techno-
logical suicide that a country has ever advocated. And to engage
in the promotion of these nuclear fission plants overseas, to try to
sell them to countries like india and Brazil and African nations
whose technical infrastructure of care is orders of magnitude
below ours, is also an act of folly.

All of this would not have occurred, | submit, :f we had open
disclosure of information. If we had standing of citizens to chal-
lenge. if we had technical representatives at the state level. if we
had a state jurisdictional input, if we had an R&D budget working
on alternatives such as solar, geothermal, liquefaction, and so
forth.

Nader asked the governors, “Can we, as a society, rely on a

technology . . . that has to be perfact forever, or face massive
social disaster? | think the answer to that is no,” concluded
Nader.
~—Raiph Nader, W G Cant
A mOrsiomm beli on mCRSY Power mmmmwmmmusmmummlumnmmu
menumm .hlm Wakhe, the Swothsh " and 30 wre the mnbor of
bulds, mmnmmmcm Momdobudw«im
mlummm & recent Pugwash Confarersce of 100 top warld "a S, IS
Fvings Gver the wisdom of ILOn power.
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AN ASSESSMENT

Nuclear Fnergy:

Greal Hopes,
Great Problems

RY LEE. DYE
Times $taft Writer

The nuclear industry may well
have the hest safety record of any
major industry in the history of the
United States.

It has been suhjected to examina-
tion and scrutiny on a level that is
without parallel.

Some of the most brilliant minds
n the world are working to see'that
the industry does not destroy us
while trying to save us.

The tools of its trade are equipped
with automatic and redundant safe-
tw features that make such things as
automotive airbags seem terribly
crude,

Yet in spite of all of that, the in-
dustry is haunted by critics who re-
fuse to go awayv. It seems at times
I_hat some people never will be satis-
ied.

Why?

Perhaps UC San Diego's Nobel
Prize-winning physicist Dr. Hannes
Alfven pinpointed the reason when
he observed that the nuclear indus-
try relies on a level of perfection in
which "no acts of God ¢an be permit-
ted. "

In short, although the nuclear in-
Qustry has the capacity for doing
great things for mankind, it also has
the capacity for unleashing catastro-
phies of such magnitude that all oth-
er problems seem pale by compari-
son.

Some of the problems have been
the subject of much shouting and
yelling in the past. But others are
just now being discussed in
whispers.

And as if all this were not enough,
the beleaguered industry has prob-
lems of its own. Its power nlants
have not proved reliable, and tnday,
at the height of the energy crisis
when the industry had expected to
move into prime time, many of is
plants are shut down or operating
on a limited level.

Southern California has only one
nuclear power plant, and it has been
closed for six weeks and will be
closed until sometime after the first
of the year.

New FKngland has five nuclesr
power plants—only one of which is
operating now at full capacity. One
has heen inoperable for 10 of the
past 12 months.

The most pressing questions to-
day, however, strike directly at the
issue of public safety rather than .
plant reliability.

Adding punch to the issue are the
conclusions of some of the top nu-
clear physicists in the world, experts
within the Atomic Energyv Commis-
sion (AEC) itself, a prestigious
international scientific organization,
and TU.S. governmental agencies.
Briefly, the questions conter on:

—Reactor safety. The most impor-
tant safety feature in any nuclear
power plant is the emergency core
coaling svstem, but no full-scale test
ever has been conducted to see if the
system will work.
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—Breeders. Because ot the snort-
age of uranium, this country alreadv
has committed itself tn the fast
breeder reactor, which makes mare
fuel than it uses. However. the
breeder is an unproven technalnav,
and many experts contend that
breeders will be many times more

hazardous than the present genera-
tion of reactors.

—Sabotage. This subject is sn dis-
turbing that it never has heen dis-
cussed fully and openly. But there is
mounting concern over nuclear fa-
cilities as targets for terrorists.

—Homemade bombs. As nuclear
facilities proliferate, the opportuni-
ties increase for diversion of bomb-
grade nuclear materials that would
permit terrorists to build their own
atomic bombs. In addition, such
countries as Cuba probably will soon
have nuclear weapons, possibly
built with materials diverted from
the peaceful use of the atom.

—Radioactive waste. Although the
nation is moving fully into the nu-
clear age, no method has been devel-
oped for disposing of deadly radioac-
tive waste products that must be iso-
lated from man's environment for
thousands of years,

—Acts of God. Although, as Alfven
observed, they are not permitted,
acts of God could wipe out in a sin-
gle stroke all of the safety features
built into nuclear facilities, The San
Fernando earthquake occurred
along an “unknown" fault, and had
it been much closer to a nuclear

wer plant the results could have

een catastrophic.

As a top AEC executive observed
in a Carmel conference in Septem-
ber. 1971:

"When an earthquake occurs near
a nuclear power plant, every feature
of the plant will be affected to some
degree by the earthquake. Complex
multiple failures may accur. If the
nuclear power plant is not adequate-
ly designed and constructed to withs
stand the earthauake effects. the
potential exists for the concurrent
Inss of fuel integrity and loss of
function of the redundant systems
and barriers which prevent radioac-
tivity release."

In view of that, it is a little diffi-
cult for the critics to understand
why the government is just now get-
ting around to conducting extensive
seismic surveys of the area immedi-
ately offshore from a major new nu-
clear power complex that is more
than half completed near San Luis
QOhispo.

Rut so mauch for earthquakes. What
ahout the built-in safety systems?
Will they work, God permitting?

The most controversial part of any
reactor today is the emergency core
cooling system. This system would
deliver barated water to tha reactor
core in the event that the primary
cooting water was lost. The emer-
gency coolant would Keep the reac-
tor from overheating to the point of

melting, which ecould result in the
release of radioactivity,

The eritics say it won't—or at least
may not-—work.

The AEC and the nuclear industry
insist that it will, and some have
even pointed to the recent problems
at Southern California’s San Onofre
power plant as proof that the emer-
gency system works.

Mechanical problems there Jast
October resulted in minor damage to
the emergency cooling system, but
the system did pump horated water
to the reactor in response to auto-
matic warning devices.

The water did nnt enter the reac-
tor core because there really was no
emergency—the core was still full of
the primary coolant.

Officials with Southern California
Edison Co., which owns 80¢; of San
Onofre, have contended that the in-
cident demonstrated the reliability
of the equipment. :

But the debate over the emergency
core cooling system has had nothing
to do with whether the pumps
would work. In fact, just about ev-
eryhbody has assumed that the
pumps would work.

Dr. Henry XKendall, professor of
physics- at Massachusetts Institute
of Technology, contends that if the
primary cooling water were lost
(through extensive pipe ruptures,
for iustance) pressures in the reac-
tor core would build up so fast.that
the emergency cooling water would
not be able to enter.

As a result, the reactor would
melt. Some critics contend that the
heat and pressures would be so
great that the reinforced concreta
dome over the reactor would be da-
maged, permitting the release of
massive, deadly radiation.

Who is right?

That question cnuld be answered
by simply denying the primary cool-
ant to an operating reactor.

If the AEC is right, the reactor
would shut itself down automatical-
1y and the emergency cooling sys-
tem would do its thing.

But if the AEC is wrong . . .

A special reactor could be built to
test the system underground in the
nuclear weapons testing area of Ne-
vada, for instance. A complete, full-
scale test could then be conducted
safely.

Recently such a plan was suggest-
ed to the aide of one of the members
of the Atomic Energy Commigsion.

"It eauld be done,” he sajd, "hut it
would be terribly expensive to wipe
out all of that equipment.”

He was reminded that
the system is supposed to
save the equipment, not
wipe it out.

1f everything worked
according to. plan, the
plant could be used to gen-
erate electricity, and noth-
fng would have been lost
while much would have
been gained.
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At this stage, however,
the AEC has not seen fit to
plan such a test.

In the long run, the
questions of sahotage and
diversion of bomb-grade
nuclear materials may be
of even greatcr signifi-
cance than plant safety,

During an interview in
his Washington office, L.
Manning Muntzing, direc-
tor of regulation for the
AEC, conceded that a
band of highly trained, so-
phisticated terrorists
could conceivably take
over a nuclear power plant
near a major city and de-
stroy it in such a way as to
kill thousands — perhaps
even millions—of people.

In order to be successful,
the terrorists would have
to know a great deal about
nuclear power plants, but
as time passes and nuclear
reactors proliferate
around the world that
knowledge will become
more commeon.,

Some of the world's
leading scientists ex-
pressed grave concern
over this problem during
the Pugwash Conference
held in Finland last Sep-
teinber.

The conference, with
head offices in London,
brings together about 100
sclentists each year, many
of whom are nuclear phy-
sicists who have been in-
strumental in the ad-
vancement of the nuclear
age. UCSD's Alfven s
president of the confer-
ence.

In a report issued fol-
lowing the 23rd Pugwash
Conference on Science and
World Affairs, the scien-
tists warned:

*The question of sabo-
tage of nuclear reactors,
waste shipments, or re-
processing plants gener-
ates especially grave con-
cerns because this possi-
bility renders all the
theoretical failure prob-
abilities meaningless.

"This may be an addi-
tional reason to place reac-
tors and reproccssing

lants deep underground,
f research caonfirms any
real accident-containment
advantages for this ap-
proach.

"Other measures against
sabotage discussed by the
(conference) included
very careful guarding of
the installations them-
selves, perhaps facilitated
by clustering the various
facilities at one location."

"Unfortunately, it is dif-
ficult to believe that even
these measures can be
100% effective.”

The question ot theft nf
bombh-grade material also
brought expressions of
grave concern from the
delegates. The Bugwash
report stated:

"The problem of theft of
nuclear material by inter-
nal groups or individuals
intent on sabotage, terror-
ism or blackmail was
agreed to be a very serious
one."

The report points out
that the breeder reactors
will produce far greater
amounts of dangerous by-
products than the present
generation of reactors, but
it concludes:

*The problem cannot be
avoided simply by aban-
doning the breeder reac-
tor, because, as noted
above, all other reactor
types also involve the use
of materials available for
weapons manufacture.

"It isdifficult to see how
the theft of such material
can be mare impossible in
a world characterized by
human failings, but mea-
sures to make such theft
more difficult should be
carefully studied and the
best ones implemented as
soon as possible.”

“In an effort to deal with
this problem, the AEC re-
cently tightened security

‘requirements for nuclear

facilities. However, a re-
port to Congress by the
comptroller general of the
United States, dated Nov.
7, 1973, contains some
rather startling observa-
tions.

The report (Improve-
ments Needed in the Pro-
gram for the Protection of
Special Nuclear Material)
noted that "persons with
the requisite technical ex-
pertise and the necessary
resources can make a
crude nuclear weapon
from 17 kilograms (37%2
pounds) of uranium or 6
kilograms of plutonium.”
You could almost carry
that much In your pocket.

To aid in preparing their
report, GAQ investigators
visited three of the 600 or-
ganizations authorized to
possess what the AEC
calls "special nuclear
material." The investiga-
tors "roted several condi-
tions at two of the three
plants which significantly
limited the {plant's) capa-
bility for preventing, de-
tecting, and effectively re-
sponding to a possible
diversion or diversion at-
tempt."

Examples included
fences that had holes large
enough for people to get
through. In some cases the
holes were in areas where
the guard could not see
them.

Inspectors also found
nuclear material stored in
"a prefabricated steel
structure which could be
breached easily."

They also found ineffec-
tive guard patrols, ineffec-
tive alarm systems, a lack
of automatic detection de-
vices, and a lack of an ac.

tion plan !n the event of
theft of material,

As the report notes, the
opportunities for diver-
sion will multiply as more
and more nuclear plants
and related facilities are
built around the country.
That obviously means
more and more hazardous
material will move along
the streets and highways
from one facility to the
next.

Another GAO report,
dated July 31, 1973 (Op-
portunity for AEC to Im-
prove Its Procedures for
Making Sure That Contain-
ers Used for Transporting
Radioactive Materials Are
Safe), notes:

*Annual shipments of
the more hazardous types
of radioactive materials in
the United States are ex-
pected to increase nearly
eighteenfold between 1072
and 1085--from 1,800 to
32,100 tons.”

Debate broke out last
year in Oregon when local
citizens discovered that
highly radioactive materi-
als had been shipped
through their state in un-
marked trucks, and local
officials were not even no-
tified.

Local people figured
they had a right to know
about such things, but fed-
eral officials were con-
cerned over the fact that
informing the natives
would also mean that
potential hijackers would
be alerted to the shipment,

So what do you do? Do
you paint *radioactive”
across the truck so the cit-
izens know of the danger?
Or do you disguise the
shipment so that the hi-
jackers won't know?

As it stands now, the
government has decided
that it is more important
to keep the hijackers in
the dark, but at least it
tells local authorities
about the shipments.

Some of these problems
could be minimized by
clustering nuclear power
plants and related facili-
ties together, far from
population centers. Large
areas of land could be set
aside, thus permitting
greater security for the
entire operation.

Many executives within
the AEC favor such "nu-
clear parks,” but there is
little evidence so far that
the nation is moving in

" that direction. Nuclear

power plant sites are still
being approved across the
country, and existing facil-
ities are still being permit-
ted to expand.

So it appears that the
course for the future will
follow ahout the same
path as in the past. There
will be more and more nu-
clear facilities in widely
scattered areas of the
country. _

In addition, facilities will
multipl¥ not only in num-
ber. hut in complexity as
well——and quite possibly
in hazards.

Earlier this year the
AEC awarded contracts to
Westinghotse for the na-
tion's full-scale demon-
stration breeder reactor.

During extensive inter-
views with AEC execu-
tives in Washington, it be-
came clear that the AEC
believes the breeder is es-
sential to the nuclear in-
dustry in order to guar-
antee an adequaté supply
of fuel. It also became
clear that the country is
already committed to the
breeder, come what may.

The breeder is not mere-
1y another evolution in the
nuclear cycle. It is a new
breed of cat, and many
pro-nuclear scientists are
deeply concerned about
the safety of the breeder.

The breeder will operate
at such high temperatures
that it will not be possible
to cool it with water. As a
result, liquid sodium will
be used. WWriting in the
Bulletin of the Atomic
Scientists, physicist Amo-
ry B. Lovins noted that a
single breeder will contain
roughly a ton of pluton!
um 239 — a radiological
poison so toxic that fif
properly reduced and dis-
persed, a ton of it would
far more than suffice to
give lung cancer to every-
one on earth."

In describing breeder
operations, Loving said
"The sodium, which is vi-
nlently reactive with air or
water, i3 to emerge {from
the reactor core) intensely
radioactive and heated to
ahout 1,000 degrees F."

If such a system can
even be made to work, can
there be a guarantee that
it will not deteriorate fast-
er than it can be main-
tained?

Perhaps time will tell.

Meanwhile, the nation
Aill continue  stockpiling
deadly radioactive waste
products for which it has
no permanent repository.

The issue was summa-
rized in the Pugwash Con-
{erence report:

"The as yet unsolved
problem of radioactive
waste management, and
the possibly unsolvable
problems of catastrophic
releases of radioactivity or
diversion of bomb - grade
material, combine to
create grave misgivings in
the (conference) about the
vast increase in the use ‘of
nuclear power that has
heen widely forecast.,”

Mayvhe that's why the
questions won't go away,
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A.E.C.Files Show Effort
To Conceal Safety Perils

By DAVID BURNHAM

Specia, 1o The New Yors Times

WASHINGTON, Nov. 9 —

Atomic Energy Commission do-

cuments ~how that for at least
the lust 10 years the commis-
sion has repeatedly sought to
suppress studies by its own
scientists that found nuclear
reactors were more dangerous
than officially acknowledged or
that raised questions about
reactor safety devices.

One key study, which the
commission kept from the pub-
tie for more than seven years,
found that a major reactor ac-
cident —should one occur -——
could have effectg equivalent to
a “good-sized weapon,” killing
up to 45,000 persons. and that
“the possihie sive of such a dis-
aster might be equal to that of
the state of Pennsylvania *

In addition, the documents
show that the commission ig-
nared recommendations from
its own scientists for further re-
search on key safety questions.
And they show that on at least
two important matters the
commission consulted with the
imdustry it was supposed to be
regulating before deciding not
‘to publish a study critical of its
safety procedures.

Memos Back to 1964

Details 'of the commussion's
efforts ta avoid publishing re-
‘ports on the potenuial ceactor
hazards have emerged from an
examination by The New Yuik

imes of hundreds of memos
nd letters written by commis-
sion and industry officiais since
1964, Additional material Was
‘found in the vecord of an c:b-I
'scure commission hearing in!
1972, i

Some of the documents were
(originally leaked by A.EC. offi-
‘cials to the Union of Concerned|
Scientists, a Beston-based re-!
search group that has ques-
tioned many commission poli-
cies. Others became available
as a result of suits and threats
of suits under the freedom of
informaticn law by such eritics
of the commission as David
Dinsmore Comney of the Chica-
go-based group, Business and
Professional Peopie for the Pub-
tic Interest.

In response to an inguiry

. about the commission’s mfor-
mation policies, L. Manning
Muntzing. director of regula-
tion, said that “there i5 no
agenry as de‘icated tn opening
up as the MEC” He conceded
that thera had been “bad ex-
wmsles” of secrecy in the past,
but he said that beginning
“thirep vears ago we croated a
revo'utionary openness —we
may hat be perfect, but we're 3
ot better.”
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Tacreasing concern about the
inherent  «onilicts  m the
A.E.C.s twin roles of regulatinz
atomic powrr and promoting
its use piayed a role this vear in
the Conazresswmal decision to
split the commission inty two
agencics —uone 19 sponsor ener-
av rese el and one to monitor
tne nuoltar in usiry.

Questions Are Posed

Bat tae docaments, some of
them writton b saff 1aembers
Pin the Gavrrarents at.m-
wirea © v, raise a
of conturuing  ques-
Lo oare these:
LT v safe are the mil
lions of per-ong who live close
ta the approximaro'v 50 rea:-
tars new opgraung ia the Unit-
ed States
€In 1ts effort to deal with the
sharp s m war'd all i es
a01 tee = e orohlemy, of
cooh «bmry the | outed States
Goveranont conlinee to pash
for the constructien of ahout
CB more reactors i the neat
23 vears?
€Why Jdid the Government
agzen v resarncie for protect-
in7 the puhlic- froo the harards
of react s (ry o SUPPress stu-
cies dealnr weth the potential
dapcers of these reactors?
The estent of the alleged fail
ure of the AF.C. ta du required
safety research was commented
an five vears a®o b D H. Imh-
off, lead of develanment en-
: RO Fleotrss
Ster o a

I Totar e safoty
1 plans shoald  give

3 atientoon ta nossible fu-
wre needs and thas some fun”-
heuld he avaldable to re-
solve important safety issues
vefore-rather  than  after-the-
fart,” Mr. Iimboff wrote.

Ir other waords, Mr. Imhoff,

then a ton official in one of the -
l two major reactor manufactu-

rers in the world, was com-
p:aining that the commission
should do safety research be-
fore rather than after building
reactors.

Over and over again, the in-
ternal men:os of the AE.C. offi-
cials indicate that they were
apparently were more (-
cerned abnut the possible pub-
lic relations impact of safety
stuties than the actual safety
of reactors.

Tn September, 1971, for ex-
ample, Steven H. Hapauer, a
top commission official, wrote
to colleagues that a paper by
AE.C. experts questioning the
commission’s method of esti-
mating the effectiveness . of
veartor safety  systems had
Yeen “temporatily forestalled™
hat that further action deating
wth the paper was required.

“The present 22al should be a
paper that «an be published
without hurting the A EC, and
without inciling 8 eause celebre
for squelching a paper because

of technicel dissent.” Dr. Hana-

uer wrote,

In January, 187 the com-
missiea was force? by (ritics to
hoid a public hearing on the
standards it had adopted for
nuclear power plant cooling
sostems These  sysiems  are
supposed lo prevent a massive
relea~e of radioactive material
should the reactor's nuclear
core overheat. One of the wit-
nesses during the protracted
hearinzg was Milton Shaw, the
hea: of the agency’s reactor de-
velrpment and technology divi-
sion.

Mr. Shaw was asked if it was
nat a fact that his division had
heen “‘censoring” the monthly
reports  of the commission’s
safety laboratory in Idaho.

“Censuring?” Mr. Shaw re-
pued. “If you want to use that
terminolozy in the sense I think
Yo are using it, ves.” i

On the next day of the hear-
ings, I Curtis Haire, the general
manager of the Idaho laborate-
ry's safety program, was asked
why the Washington officials
were “censoring, in yeur judg-
ment, free anv open discussions
of Aernjet’s viewson nuclear
safetv.” '

“Well, I belleve that R.D.T. is
trving to avoid the problems or
surden, if you will, of having to
sperd a lot of time angwereing
public tngurries that are ad-
dressed to Congress and re-
ferred to them.”™

*“On nuclear safety?"” ‘

“On general questions of nu-
clear safetv,” Mr. Haire ied.
Within a few months his.
nablic testimony, Mr. Haire was
reteved of his duties in the
AE.Cs safety research pro-
agram—as a result of his can-
‘o, many believe in ong com-
mission.

Even more recently, on Apri!
17, 1973, a group of A.E.C, staff
members met with representa-’
tives from six major power

avpataes to discusg a policy
paper the commission was con-
sidering on the proper location
£ ealtors in relation to popu-!
iation centers. '

“The consensus of the meet- -
m,e” a report by the AEC.
said, “was that the principal
impact of the policy would be
the potentially adverse reaction
to anv action which indicated
that the safety of reactors was
tn question.” :

Study rot Publiskeed
. Despite the urging of some
serenr A E.C. officials, the com.
mesision  apparent! agreed
with the concerns oiy the utility
officials and the so-called veac-
tor siting stud: was not pub-
lished. v
Nne year ago, an internal

AEC. task forcer on the reac-

tor licensing process completed
a critical study of the commis-
sion's effort to provide safe
reactors.

“The large number of reector

‘incidants, coupled with tha fact

that many of them had real
safety significance, were gener~
ic in nature, and were not ien-
tifted during the normal design,
fahgication, erection and pre.
operational testing phases, rajs
es a serious question regarding
the current review and inspec-
tion practices both on the part
i P iy ol e
AEC” sk force report
condudcd.of @l

copy s report, com-
p_le'%ed n October of 1973, was
given last January to tive Unton
of Concerned Scientists, wheich
in turn made the documentc

.
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AE.C. Documents Show a 10-Year Effort by Agency
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to Conceal Studies on Safety Peril Posed by Reactors 1 ; * '7 B

available to the press. Follow-
ing publication of the <o~
cument, the AE.C. put out an
official version that modified or
deleted many of the key conclu-
sions of the original.

A finding that safety pmh-l

lems were “besieging reactors
under construction and in oper-
ation” was entirely removed.
Also missing was a task force
statement that it “does not be-
lieve” that there is “the re-
quired confiedence level” that
accllents are as unlikely as the
comntission tells the public,

An extensively documented
case in which the commission
suppressed one of its own
scientific stndies concerns a
$120,000 research project un-
dertaken by the A.E.C.'s Brook-
haven National Laboratory in
1964, updating a previous study
done by the same group on the
estimated damages of a major
reactor accident.

The finzings of the 1964 up-
date, which Government offi-
cialg came to refer to as the
Wash-740 revision, were grim.

. In one memo written on Nov.

13, 1964, an A.EC. official,
Stanley A. Szawlewicz said:
“The results of thie hypotheti-
cal Brookhaven Nationa! Labo-
raatory accident are more sev-
ere than those q equivalent to a
good-sized weapon and the cor-
relaation can readily be made
by experts if the Brookhaven
National Laboratory results are
published. . . .,
Area For & ‘Big Acr ident’

_ Several months later, the ad-
visory committee reviewing the
Wash-740 revision received a
Jan. 6, 1963, memo from an
A.EC. officlal that said that
“Mr. Smith bas pr
epared iso- :
tope curves for given releases
and meteorological conditions
that show the areas involved:
For a big accident the area
would be the size of the State
of Pennsylvania.”

Mr. Szawlewicz, who is still
an atomic energy official, was
aware of the possible impact
the Brookhaven study might
have on reactor construction.
“The un&act of publishing the
xevised Wash-740 report should
be weighed before publication,”
ihe wrote to U. M. Staebler, an-
other comrmission official, on
Nov. 27, 1864,

A week later, on Dec. 4,
Howar® G, Hembree, now re-
tred from the A.EC., wrote a
memo abont Mr. Szawlewicz's
view to those working on a re-.
write of the Wash-740 revision.

“One concern that Szawlew-
fcz exrpressed was that the
reamctor chosen by Brookhav-
en could generate an accident

consequences could be
projected downward to planned
reactors, such as Nine-Mile
Point and Oyster Creek, and
such projections couls af-

fect their building and site loca-;
tions.” ’ :

The Nine Mile Pooint rejec-’
tion, which 15 situated 38 miles
south of Osewego, N.Y., began
gnuadng commercial power

i969.  Oyster Creek, nine
miles o north of Toms River,
hll.J.. also went comumercial in,

' Just defore Christmas 1964,
'Mr, Seawlewicz wrote amrother
memo (o Mr, Staebler saying
that the review committee had
agreed to submit copies of the
draft m the Atomic In.
fustrial after its' next

e e b mrrens

meeting, The forum is the ‘ma-
jor industria} lobbyving orzani-
zation of vomj.imies manufac.
turing reactory or otherwise n-
volved in nuclear matters.

In the same memo, Mr.
Szawlewicz sa:xd “the results of
the study must he reveale- to
the commission and the Joint
Atomic  Enmergv  Committee
without subterfuge, although
the method of preseniation t»
the public has not been re-
solved at this time.”

Recently, in response to
questions Mr, Szawlewicz <aid
he did not feel the commmission
had attempted to suppress the
Wash-740 reviston. “We just
held up the report because we
wanted to get more “ata,” he
said.

On March 17, 1965 C. K.
Beck, the former assistant di-
rector of regulation, wrote a
summary remo to the full com-
mission, then headed by Dr.
Glenn Seahory

Mr. Beck ta!d the commission
that ;t was an “inescapable cal-
culation” that, givea the hyv.
pothetical reactor accidents
cons:dered  in  the original
Brockhaven Natonal Lahorato-
ty study and the subseguent
growth of reactors, ““amages,
would result possibly t10 times;
as large as those calculated ir:
the previous study.” !

“The problem facing the|
commission, therefore, at this
time, is the choice among the
few alternate methods which’
might be seiected for present.:
ing the resuits of this newest
Brookhaven study in ‘preper
perspective,”” Mr. Beck conti-
nued. :

The official then told the
commission that a special com-
mittee of rhe Atomis Industrial
Forum—the vodoars's Jobrying
group—rad twie met with the
commission’s review start o.al
that they “stinugiv urge” that
“the revised Braoxhaven report’
not be published in ary form at’
the present time” but that the:
study be extended for “another
year or two.” |

The forum, Mr. Beck centi-!
nued, recommended that the}
commission  “at the present;
time simply report in a very,
brief letter to the joint Atomic'
Energv Committee that if maior’
accidents are assumed to occur
without regard to the improba.|
bility of such events, very large
¢amages, of course, would be!
calculated to happen. . . .

Findings Not Annonnced :

The officlal added that a draft;
of the letter “along the lines'
discussed between the forum,
and the steering committee
members has been prepared for,
discussion” of the commission.

On June 13, 1963, Dr. Seaborg’
sent such a letter 1o the juint
committee and no public an-
nouncement was made about!
the Brookhaven findings. Eight.
years later, June 25, 1973, the|
commission  responded to  a,
threat of a freedom of informa-’
tion suit by Mr. Comey, the nu-
clear critic \n Chicago, and re..
leased selected parts of what it
called “the finat ¢raft” of its re-
port on nuciear reactor safety. !

Despite all the statements to

ke -countrary in the AEC.
files, the commission press re-
lease said the Wash-740 revi«
sion done by Brookhaenven
“was pever completed.” -

ANOTHER MOTHER FOR PEACE, 407 North Maple Drive, Béverly Hik, Cotiiimis SIS

The press re'ease summarized
the Brookhaven study as find«
ing that the possible damages
of a reactor accident “would
net be less and un‘er some cir-
cumstances would bessubstan-
tially more than the consequen-
ces reported in the early stu-

On the third page of the press
release, the commission said
that in one extreme case exa-
mined by Brookhaven using
“grossly unrealistic assump-
tions” it had been found that
“43.000 faalities could result
from such an aceident.”

TKhere is a sharp contrast
between fhe conclusions of the
orizinal Wash-740  revision--
made public seven years later—
art even the press release
and many of the public state-
ments by top commission offi
cials.

ON July
21, 1971, for example, Mr. Sea-
borg told a Washington au-
dience that though there will be
tome failures, “I believe that
just as has been the case in the
past, these problems wil} only
cause a temporarv shutdown of
the plant for the necessary re-
pairs and corrective action and
will not harm the public.”

Doring h recent telerhone
Interview, Dr. Seaborg denied
that his 1971 statement con-
flicted with the Wash-740 revi
sion but “in retrospect, I wish
we had publighet it sooner.”

The long4ime head of the
cammission, now & professor at
the University of California at
Berkeley, explained that “we
didn’t want to publish it be-
cause we thought it would be
misunderstood by the Even
when the laboratories operated
by the commrasion developed

e

important reports ralsing ques

tions about safety, the commis-
sion staff in Washingtod some-
times ignoret it. )

On April 2, 1971, Tor example,
the A.EC’s ldgho latorstory
sybmitted 3 complex apslysis
of thi computer methods thae

l)ei.hﬁ1 uged ‘to estimata whst |
would happen to a. mector if 3t
fost its '

“The analyeis of o lods of
ceolant ident in 2 nuclegr -
;acmr is an.’nmmely c,on;!‘

ex problem,” 3 semmary
the Apell report syid. *“The-cof.
piete and corvect analysid is bes
yond the stope of ¢

used techmiy sed in soim
areas b&ym‘q::sgm schemifie -

hnowledpo, Because of the com-

plexity of the prablem, aitaptiti-

cations azre often made in the

anslyses and defended om the -
grounds that the simplifications

make the predicted results ‘con-

servative.' Haowever, it is i

cult 1o ascerizin what is ‘couosfj" .
servative’ if the correct apdi -

complets angwer is not aveilabe
In AEC. Jargon. 2 “comsep
vative” julgment is sne thet' .
leans toward overwhelming,
safety.

During the heatings ot emer-
guncy core cooling standaads -
almost & year later, Mr. Hange -~
wer, the AEC. officiat who hell. -

been concermed to avoid &
-couse celebre, was asked wha« .

rort in gnestion.
1 leafod through it 1 3 not

ther he had e2d th rehd the t9-

read it,” Dr, Hanauer replied. ..
“And dizmissed K 98 it
helpful?

“It did not seem to halp
any,” he said. :

According to AE.C. internal
d , the report from tw

i:a%o Iaboratory was intendad
to provide the technical suppaeé -

or an Driant statement
éafely y that the cumu&
siom wanted to lssue. b

o

.
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From Homeowrner's tnsurance Policy:

“NUCLEAR EXCLUSION—SECTION 1: THIS POLICY DOES NOT INSURE
AGAINST LOSS BY NUCLEAR REACTION OR NUCLEAR RADIATION OR RADIO-
ACTIVE CONTAMINATION. ALt WHETHER CONTROLLED OR UNCGNTROLLED.
OR DUE TO ANY ACT OR CONDITION INCIDENT TO ANY OF THE FOREGOING
WHETHER SUCH LOSS BE DIRECT OR INDIRECT. PROXIMATE OR REMOTE. OR
BE IN WHOLE OR IN PART CAUSED 8Y. CONTRIBUTED TO. OR AGGRAYATED
BY ANY OF THE PERILS INSURED AGAINST BY THIS POLICY AND NUCLEAR
REACTION OR NUCLEAR RADIATION OR RADIOACTIVE CONTAMINATION ALL
WHETHER CONTROLLED OR UNCONTROLLED. IS NOT ‘EXPLOSION” OR
‘SMOKE.' THIS CLAUSE APPLIES TO ALL PERILS INSURED AGAINST
HEREUNDER EXCEPT THE PERILS OF FIRE AND LIGHTNING WHICH ARE

THE PRICE-

OTHERWISE PROVIDED FOR IN THE \U7UEAR CLAUSE CONTAINED ABOVE ~

“Is the present state of nuclear power rechnology safe? One way (o answer this
basrc question 1s to analyze the scientific dispute about possible nuclear accidents
and thew cansequences But there is an easier way. and thaf is to examine the
willingness of the nuclear establishment itself o assume financial responsibility for

and their This 1s a good measure of the safety and
rehabiity of the technology. M there is inadequate svidence and experience on
which to base a firm judgmem on the insurance and economic risk of nuclear

id is there gt id end experisence to justify putting human

- Harbert S Denenbarg Nuclesr Powsr Uninsurabie Proagrossve Maganne. Nov 1974 Congressional
Record Nov 1374

The Price-Anderson Act was enacted in 1957, and extended
and amended in 1965 and 1966. The Act was designed to create
at feast a modicum of protection for the public and the emerging
nuclear industry by assuring the availability of funds for the pay-
ment of claims in the event of a catastrophic nuclear incident. As
the legislative history of the Act demonstrates, while the Joint
Congressional Committee on Atomic Energy was asserting public-
ly that nuclear power was safe, the insurance industry claimed the
potential risks were 100 great.

Because private insurance refused to insure the fledgling
nuclear industry, doubting that commaercialization could maintain a
fail-safe record in the peaceful use of the atom, the government
had to step in to provide adequate coverage — without this
federal subsidy, the nuclear industry could not have developed as
it has. The Price-Anderson agresment limits liability for any one
nuclear accident to 560 million dollars regardless of the number of
victims or the dollar vatue of the loss. The liability is paid by private
industry to the extent of its availability, and the balance of the
burden belongs to the Federal government. The government is
mandated to make payments in an indemnity agreement with
each nuclear power plant owner for a premium far lower than that
which would be demanded by commercial insurance. Private in-
surance made $80 milhon available in liability insurance in 1857
— leaving $500 mullion for the government. The amount of in-
surance has been gradually increased to $110 mithon — the tax-
pavers, through the government, are responsible for $450 million.

Consequently, since 1957, the nuciear estabishment has been
sheltered from any meamngfut liabiity to the pubhc in accordance
with the Price-Anderson Act. Once 1t purchases the available in-
surance, and pays the premium for the indemnity agreement, the
wndustry has no further financial responsibility for losses suffered
by the public. /n the event of a nuclear catastrophe where
damages may rise astronomically beyond the limit, there would be
no legal responsibility on the part of anyone for payment to those
who have suffered death, injury, or property 10ss.

“Fhe Price-And Act, ding to its p is d to
protact the public as well as the nucieer industry. This claim is based more on
public relations rhatoric than on factual financial analysis. It would have been
possible to protect the public without limiting the for nucl
lesses inflicted on the public. In fact. this must be considered & strange
mrothod of protecting the public, since its mawn thrust is to limit tha amount of
mensy available to the public and to shigld the nuclear industry from logsl
rosponsibitity.

157 Power Harbart S C Record, Nov 265, 1974)

The $8560 miltion limit of Price-Anderson protection may
appear to some a large amount of money. but in the face of a
nuclear accident of catastrophic proportions, it wouid be a paltry
sum. in 1857, an Atomic Energy Commission (AEC) study known
as WASH-740 estimated the consequence of a major nuclear dis-
aster to be 3.400 deaths, 43,000 injuries, and 7 tillion dollars in
property damage over and above the human injuries and loss of
life. An update of that study conducted in 1965 raised the es-
timate to 45,000 deaths, 100.000 injuries, fong-term contamina-
tion of an area the size of Pennsylvama and property damage of 17
to 280 bilion doflars. The AEC withheld the study of 1965 for
eight years, until it was forced to expose it to public scrutiny 8s a3
result of a lawsuit filed under the Federal Freedom of information
Act. Then, the Commission attempted to repudiate both WASH-
740 and the update through its WASH-140Q, which focused not
on damage potential but on the probabiity of damage.

AND THE
NUCLEAR
INDUSTRY: THE
ATTEMPT TO
INSURE THE
UNINSURABLE

According to the report, “the chances of an gccident causing 10
or more fatalities is 1 in 2,500 per year, or. on the sverage, one 8c-
cident every 25 centunes.” The report studies the chances of
future accident by a probability analysis of accident-engendering
events, but as Dr. Beck of the AEC points oat i the 1965 study.
”T here is no objective, quantitative means of assuring that al

ible paths leading to sphe have been recognired
and safeguarded or that the ssfeguards will in every casa func-
tion as i ded when ded.”

The AEC based its conclusion on probability from new tech-
niques borrowed from advances in space technology. Chattenging
this foundation, Watham Bryan. now with the National Institute for
Applied Research, who had aleven years’ experience in the aero-
space industry and was involved in rehaifity and safety analyses
for the Apollo and Narva programs, testified that the Commission
is “pushing phony reliability and safety numbaers’ to sstablish the
safety status of nuclear powsr plants.’

Viewed by meny critics 8s a form of science fiction, the Com-
mission’s analysis does not present the de facto probabulity of
danger to the pubtic but offers a highly subjactive. judgmental, and
unreliable concluston. We would be more anxious to accept the
AEC's probability results if the insurance industry commsnced 10
exploit the figures to set insurance rates If the 1974 study 15 cor-
rect, then liability insurance premiums on resctors should be siash-
ed by about 90 percent.

The peaple who build and run nuclear power plants are tefling
the American public that they do not trust their awn creation when
they clammer for limits in their lisbility. How can the public have
confidence in nuclear reactors if the experts share no such con-
fidence. The insurance industry shares the fear of the nuclear es-
tablishment when it limits its underwnitings ta $110 milion for
each incident although they will take the responsibility for far
greater amount for other types of nsks Even the Federal Govern-
ment, with its vast financial regources, is intimidated and has been

ANDERSON ACT-

historically lessening its labdity rather than assunung more. Under -

the 1974 Amendmants to the Act. the governmant's indebtedness
will be further decreased and will sventually be phased out antire-
ly. it appears that mo one has the fmamal capacity w
willing to p for the ophes of
technology, disasters that cauld de o ¢ th
hundreds of billions of dollars.

And even if the Federal establishment were to eliminate limits
on liability, it would stil be inadequate in assurming full raspon-
sibility for nuclear disasters, for there are potential losses rasulung

of

from nuclear radiation that defy adequate compensation. it is dif-

ficuit to establish a causal link between 8 nuclear intident and
delayed radiation injury. There remans the unresolved logal dilam-
ma of compensating for radiation-induced genetic deformation
and the shortening of lifespans. Furthermore, the statute of
limitations may preclude claims for radiation imunas far removed
in time from the nuclear incident.

Finally, and parhaps most ominously. is thet even if there ware
adequate limits for st respongibility. covening alf nuciesr-related
occurrences.. there could not be full protection for the public since
no one yet knows what damage has already bnn wmwln by :he
past and current operation of fear p plant I;
facilities.?

wmwmmmm&umvmmmmmw
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hazerdous, noreswl market forces wouwld dotey ery Sangesaus aucisar aparEios un-
" selwtions are found.”
—-Seratns WIiD Pty




The nuclear industry has been conspicuously derelict in
monitoring low-level radiation releases. and neither the nuclear in-
dustry nor the nuclear scientists have adequate information con-
cerning the harmful effects of such radiation * Affirming this ob-
vious lack, a select comnuttee reported to the governor of Penn-
sylvania on the Shippingport Nuclear Power Station. “Duning the
course of the investigation it became apparent that current, as well
as past, environmental radiation mornitoring programs are inade-
quately designed and carried out for determining the impact of
radioactive releases on the environment. Environmental monitor-
ing programs conducted in the vicimity of the reactor have not
been properly reviewed by a qualified heaith physicist on a timely
basis. Apparently, no qualified health physicist was in the employ
of the Duquesne Light Company.”

Despite claims that no member of the public has been injured in
a nuclear incident, the fact remains that the nuclear establishment
does not know what effect its operations have had on the public.
After more than twenty years in nuclear effort. the atomic circle
has not even begun to properly tackle the problem. To this date.
there has been no full-scale public health review of the impact of
various kinds of nuctear facilities. even though noted nuclear ex-
perts such as Drs. Arthur Tamplin and John Gofman have conclud-
ed. through intensive research, there is evidence that there is no
safe level of ionizing radiation to which one may be exposed.*

This fatlure to adeguately safeguard faciities and the public
typifies the behavior of nuclear operations. On August 15, 1974,
the Wall Street Journal reported that Consumers Power Co., of
Michigan. was fined $19.000 for its violations, which included.
among other things. failure to controi radioactive releases and to
perform requisite safety review functions. A front page report in
the New York Times of August 25, 1974, revealed that AEC in-
spections of nuclear facilities unearthed deficiencies in more than
one of three cases. During the year concluding on June 30, 1974,
the Commission inspected 3,047 facilities and uncovered 3,333
violations in 1,288 of them. Ninety-eight of these incidents oc-
curred in the most serious of three categories of violation. AEC-
imposed punishment was levied only eight tmes. Such recorded
performance by the nuclear establishment belies the aura of safety
and does little to inspire confidence in nuclear operations,

A brief and chilting warning to mankind about the hazards of
nuclear power plants has been issued by the recent Pugwash
Conference of one hundred top scientists, including about twenty
each from the US. and U.S5.S.R. Many of the conference par-
ticipants were nuclear physicists who had been hopeful of finding
a peaceful use for splitting the atom. For that reason. their un-
animous conclusion was all the more significant. “The as yet un-
resolved problems of waste management and the possibly un-
solvable (in an absolute sense) problems of catastrophic releases
of radivactivity and diversion of bombgrade material, combine to
create grave and justified misgivings about the vast increase in the
use of nuclear power that has been widely predicted. The wisdom
of such an increase must at the present time be seriously
questioned.”

The experts feared there were grave dangers in all aspects of
the nuclear fuel cycle. All the risks cannot be adequately covered
by an insurance policy. for the public must be protected fully from
radioactive releases dunng the mining, fabrication of nuclear fuels,
and processing of waste — the nuclear reprocessing plant handles
materials at their most critical states; in the transportation of
nuciear materials: and in the maintenance of radioactive wastes in
interim and long-term storage — several leaks have aiready oc-
curred. Furthermore, there is no way to predict what may occur in
the event of various acts of God such as earthquakes, floods, tor-
nados, and so on. And. mast seriously, in a world ptagued by un-
rest and dissatisfaction. how will we insure against the diversion
of nuclear materials for the clandesting fabrication of atomic
weapons; the possibilities for terrorism are endless Society could
be brought to its knees by a handful of fanatics or revolutionaries.

Moreover, the proposed breeder reactor program raises even
more safety questions. The breeder uses and produces ton-
quantities of plutonium, the most toxic substance known to man,
and, in addition, beyond the many nsks of current nuclear plants.
there is the possibility of an uncontrollable fission reaction that
could explode the reactor core.

On August 16, 1973, Herbert S. Denenberg, Pennsylvania’s In-
surance Commissioner, issued the following statement:

“It may be that nobody but God could write the insurance policy we need on
nuclear power plants ... the only adequate insurance against catastrophic loss
fram nuctear accidents is to stop building more nuclear power plants and to begin
closing down the ones we have now. It's that simple ~

This project is produced by Environmental Education
Group under a grant from Environmantal Alert Group.
Both are non-profit, tax-exempt organizations.

Murphy's law states that "if anything can go wrong, it will.”
Nuclear engineers apparently ignore this tenet in therr enthusiasm
for the peaceful use of the atom. They envision the year 2000 har-
boring nearly a thousand reactors with a technology perfectly han-
dling the numerous processes of manufacturing. transparting. and
storing thousands of tons of highly toxic nuclear materials and
wastes. In theit fantasy. all this harmony will occur devoid of
human error, free from sabotage and terrorist activities, untouched
by mechanical failure and structural abnormalities.

Such a fail-safe society has never existed. and it is more than
difficult to belteve the near future will supply us with the wholly
altered world this would require. Within the nuclear arena — for
that matter, wrthin all human endeavors — serious mishaps and
accidents have occurred. The unique difficuity with nuclear tech-
nology is that no error can be tolerated owing to the extraordinar-
ily toxic nature of radioactivity. The unfortunate consequence of
the commercial use of atomic power is that we evolved a tech-
nology without first understanding how to deal with all aspects of
that technology. And, as reactors multiply and enormously deadly
nuclear wastes pile up., with nuclear materials coursing our
highways and railways. it is only a question of time until a nuclear
mishap ripens into disaster. In a short period betweer, 1972 and
1974, more than 800 safety-related accidents occurred in com-
mercial power plants, according to a study suppressed by the AEC
and finally exposed by Ralph Nader. The margin between accident
and disaster has been pure chance.

As Herbert Denenberg points out: “"Nuclear power safety is too
important to be left to the experts. it is an issue that should be
resolved from the point of view of the public interest, which re-
quires a broader perspective than that of tunnel-visioned
technicians. In the final analysis, nuclear safety is not a scientific
question. It is a humanitanan, moral. and philosophical decision,
one uniguely susceptible to resolution by the public.”

At the time of this publication. the President has vetoed the bill
extending the Puce-Andarson Act, because of a provision that ap-
parently erodes his authonty A tme shortage in Congress has
forced postponement of further action. The delay has been termed
a setback for the nuclear power industry With the veto. there is
another opportunity for reconsideration of whether the subsidy ts
apropos. in the early stages of consideration, some opponents of
the bili had objected that it was being pushed through three years
m advance of expiration because five members of the Joint Com-
mittee on Atomic Energy who favored the nuclear industry were
retiring. The oppanents maimtained the nuclear industry depended
so much on the Act that they could not wart for full debate and
consideration. Furthermore. some opponents maintained the act
did not protect the public aganst incidents in plutonwm process-
ing piants or in transportation. .

Senator Gravel of Afaska and others bebeve that the most
acceprable solution 10 the problem of nuclear msurance is to
repeat the Act. A corporation which allows a nucigar incident to
occur should accept full hnancial habiiity for damage its actvities
may infhct upon the public. it is socially unacceptable that the
nuctear power industry be allowed to expand under a law which
openly ackr t that nuclear can happen, and then

to the prime which generally operate
to check reckless action, namely. the acceptance of full habihty. in
replacing the Act. opponents raquwe that nuclear utilities put therr
assets on the line i they are unable (o acquire private insurance,
and such new legislation should retain “no fault” provisions, since
neghgence could very well be (r for to
1f the radioactive debnis 1s unapproachable. Addmonallv, a new act
must deal cogently with the question of raciation-induced cancers
which may take decades to appear.

“In the past. Congressional consideration of the Price-Anderson Act and its
amendments has proceeded on the tacit agreement that Price-Anderson is 3
technical measure necessary for adequate protection of the pubhc interest with
respect to @ technology that exists and will inevitablv grow substantially. The fact is
that the technology exists and grows only because Price -Anderson has been artful-
ly concealed from public view so that consideration of the indemmty legisiation
would not trigger debate as to whether nuclear power was needed and whether its
risks were acceptable.”

Nucieae power Risk, Liabiity and fodemmty, Harold P Green Wcrgan Low Revew, Janvary 19731

“If it is possible for catastrophic nuclear accident to happen.
then it is surely time for Congress to correct the unfairness of put-
ting risk on the victims instead of-the investors. More important,
we must examme the morality of encouraging such a technology
at all, especially in view of the safe alternatives like direct and in-

direct solar energy.”
- Senator Mike Grave/ Congressional Recard March 20, 1974
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Nuclear Wastes From Foreign
Reactors Being Stored in U.S.

BY LEE DYE

Times Steff Writer

Deadly radioactive waste products
from American-built nuclear reac-
tors In foreign countries are being
tmported into the United States in
spite of the fact that this country
has serious problems in storing its
own radioactive wastes.

While an Atomic Energy Commis-
slon official said the quantity of im-
ported nuclear waste is relatively
small, it is growing.

And it appears that the United
States Iz well on its way to becoming
the radioactive dumping ground for
‘much of the world.

At the same time, U.S. Atomic En-
ergy Commission officials concede
that the United States has not
solved its own problems of waste
disposal. The 30-year history of the
Nuclear Age is replete with serous
shortcomings in the management of
radioactive waste products in this
country.

However, radioactive waste pro-
ducts already are in storage here
from Japan, Canada and Italy, and

many other countries will soon join
that list.

American - made nuclear power
plants are going into service in
many countries, The American
firms which bhuild the reactors also
hold contracts for reprocessing the
fuel, the source for nearty all of the
lethal radioactive waste products
generated by nuclear reactors.

The fuel rods must be returned to
the United States for reprocessing
and the waste remains here.

At Wither, 1t ace

407 Nocth Maple Drive
Beverty Hitls, Coliforaia 90210

‘This predicament

evolved from the Atoms
fér Peace program which
President Dwight D.
Eisenhower laid befora
the United Nations on
Dec. 8, 1953. In & dramatic
speech, Mr. Eisenhower
pledged this nation to the
peaceful exploitation of
the action on a worldwide
hasis.

“He followed up on that
theme two years later in a
message to scientists from
all over the world who had
gathered in Geneva for a
U.N. conference on peace-
ful uses of atoric energy.
Referring to his earlier
speech, the President said:

"I stated then, and I
reaffirm now, that the
United States pledges its
determination to help find
ways by which the mira-
culous inventiveness of
man shall not be dedicated
to his death but conzecrat-
ed o his life.

Worldwide Program

"This pledge which we
gave 20 months ago has
become the law of our
land, written into our sta-
tutes by the American
Congress and the new
Atomic Energy Act of
1954. The new act states in
forthright language that
we recognize our responsi-
bilities to share with
others, in a spirit of co-
operation, what we know
oﬁhe peaceful atomic art.”

That pledge led the
United States into a
worldwide program aimed
at developing atomic ener-

American scientisty
were dispatched to foreign
capitals to encourage the
use of nuclear power and
foreign scientists and
technicians were imported
to learn from the AEC.

Over the'years American
fndustry movéd to the
forefront in the promotion
of nuclear power. Today,
companies like General
Electric and Westing-
house build nuclear reac-
tors for foreign countries
around the world.

But as Dr. Frank Pitt-
man, AEC director of
waste management, has
said, more money is to be
made in the fuel than in
the reactors themselves.

"General Electric pro-
duces fuel for reactors
they have sold around the
world," Pittman said. -

The sales contracts re-
quire the buver to pur-
chase fuel from GE, Pitt-
man sald.

That means that the fuel
rods from the. reactors
must be removed from
time to time and shipped

£

/__,

back to the GE reprocess-
ing center in Morris, Il
Reusable uranium and
other saleable radiciso-
topes are extracted from
the fuel rods, leaving con-
siderable amounts of dead-
ly radioactive waste.

Those waste products
will remain in this coun-
try under what the AEC
calls "perpetual care.”

This situation came to
light in a letter from Pitt-
man to Sen,- Mark ' Hat-
field (R-Ore.). The senator
had written the AEC at
the request of Nancy Cut-
ter of Portland, Ore., a
member of Another Moth-
er For Peace. The antiwar
organization has turned
much of its attention to
nuclear power and recent-
ly made its files available
to The Times,

Pacts Mentioned

In his letter to Hatfield,
dated Sept. 27, 1972, Pitt-
man referred to agree-
ments with 35 countries
under the Atoms for Peace
Program:

"Consistent with these
agreements, small quanti-
ties of spent fuel from Ja-
pan and Canada have re-
cently been processed at
AEC and commercial facil-
ities within the United
States. The high-level ra-
dioactive wastes deriving
from these processing acti-

vities remain in this coun--

try.”

Pittraan said he does not
consider the problem of
foreign waste significant
because it will not add ap-
preciably to the waste gen-
erated hy this country.

Amount of Fuel

He added that economics
will force some countries
to build their own re-
processing facilities rather
than transport the materi-
al all the way back to the
United States.

However, AEC doc-
uments indicate that the
amount of fuel for foreign
reactors that will be
procezsed in this country
may be very substantial in
the years ahead.

In its annual reports on
the nuclear industry in re-
cent years, the AEC has
projected that "foreign
free world requirements”
for fuel will neariy equal
domestie requirements by
1985. The reports indicate
that more than 60% of
that requirement will
probably be met by U.S.
processing plants in 1985.

The reports ‘also show
that in dollar values the
export of nuclear fuel
material and isotopes ex-
ceeded the value of ex-
ported reactors and in-
struments as early as 1969,

Ag Pittman said: "The
money in the long term s
in the fuel”
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AEC Liquid Discharge Seeping
Into Columbia in Hanford Area

BY LEE DYE
Times Statf Writer .

Practices by the Atomic Energy
Cormamission have led to the deliber-

ate contamination of the ground wa-’

ter heneath the AEC's Hanford Re-
servation in southeastern Washing-
fon and the National Reaclor Test-
ing Station near ldaho Ialls, Tda.

The operations have placed the
AEC on a eollision course with other
fovernment agencies and will lead
{0 at Jeast one lawsuit in the weeks
ahead,

The Times disclosed July 5 that
half a million gailons of highly ra-
dioactive liquid waste have leaked
accidentally into the soil at Hanford.
ALC officials contend the spilled
materials will never reach the near-
by Columbia River and their views
were reported in the July 5 story,

But in addition, the AEC has heen
deliberately  discharging  low-level
radioactive liquids into the soil at
Hanford and in ldaho. As a result,
some radionuclides have already en.
tered the Columbia, and the ground
water at both sites has been conta-
minated.

Federal Officials Startled

That practice came under fire
three years ago hy officials with the
federal Water Quality Administra-
tion who were startled by the AEC's
definition of pollution during an in-
vestigation of the Idaho Falls facili-
ty.

The investigators found that con-
tamination of the ground water be-
Jow some areas of the facility ex-
ceeded federal standards. However
the AFC argued that no one was
using the ground water heneath the
reservation and said by the time the
waler reached the area where it
would be used most of the contamin-
ants would have been leeched out by
the soil.

In a 1970 report on Waste Treat-
ment and Disposal Operations at
NRTS, the federal Water Quality
Administration noted:

"(NRTS) defines pollution as 'the
presence in the environment of sub-
stances in quantities which are in-
jurious to human, plant, or animal
life or to property,' and gperates un-
der the policy that chemical waste
can be discharged to the regional
ground water supply to the extent
that the receiving water quality, at
the point of first use, does not ex-
ceed the recommended upper limit
of the drinking water standards of
the Public Health Service.

"Under this policy, a severe deters
foration in ground water quality be-
neath the NRTS and a deterioration
in water quality outside the NRTS
could occur without being interpret~
ed as-water pollution.® -




Quote Concerns Scientists

The report noted that chemical
contaminants in ground water be
low onhe area of the NRTS already
. exceeded Public Health Service
. standards for drinking water, but
the AEC did not regard it as water
pollution hecause "there is no injury
to human, plant, or animat life or to

prepersty at this time.®

‘The 1ast three words of that quote
—"at this time"--{ocus on the reasen

saree scientists are concerned.

The movement of water beneath
the surface is subject to subtle
changes, sometines prompted by
events some distance away, such as
nautral flooding, irrigation projects
or the eonstriction of dams. In addi-
tion, changing population patterns
mzy place greater drains on the wa- .
ter supply and could result in tap.
ping the water at a different place,

* such as closer to the NRTS.

The AEC's practicss in this area

will result in a lawsuit
which will be filed soon by
the Natural Resources De-
fense Council, Inc,, of Pain
Alo. John E. Bryson, an
attorney with NRDC, said .

© the suit will deal mainly

with the AEC's activities
at Hanford, the sprawling
reservation near Richland,
Wash., where plutonium
has been produced for
three decades for use in ,
construction of nuclear
weapons.

Reactors used to produce
the plutonium also pro-
duced hundreds of mil
lions of gallons of radioac-
tive and chemical waste
praducts. Some of the
materials are so hot from
their own radioactivity
that they bnil for years
and must be cooled to
keep from melting the:
stee! and concrete tanks fir,!
which they are stored, |

Many of the tanks have
leaked in recent years, re-
leasing half a million gal-
lons of radicactive liquids
into the soil.

In addition, the reactors

roduced millions of gal-
ons of waste products of
considerably lower ra-
dioactivity, called "low
level" or "intermediate
level" waste,

This material has heen
disposed of by dumping it
into surips, trenches ot
dugouts called "cribs.”

Most of the radicactive
materials in this category
are relatively short-lived
radivisotopes that decay
before reaching the
ground water, Isotopes
that wonld remain dange-
rous for many years pose a
graater threst, hut they
ars held—mostly--within
the sail.

Limits Exceeded

Howaever, according to
papars presented in inter-
national symposiums  in
Vieana In 1987 and in
1976, some long-lived ra-
dionuelides have been
found in the ground water
beneath Hanford, The pa-
pets, presented by scien-
tists directly associated
with the operation, con-
firmed that in some cases
the concentratipn exceed-
ed public drinking water
Bmits. One report stated:

"Eight long-lived ra-
dionuclides have been de-
tected in the ground water
underlying these disposal.
sites. They are strontium
90, cesium 137, cobalt €0,
fadine 125, carhon 14,
ruthenium 106, tritium,
and technetium 99.

"Of the eight nuclides
Just listed, only ruthenium
and tritium are routinely
detectable in the ground
water in concentrations
exceeding the public
drinking water limits.
Concentrations of stronti-
um 9¢ are occasionally de-

tected above these limiis

beneath some of the cribs
which have been removed
{rom service.*

The papers confirmed
also that some of the ra-
dionuclides had reached
the nearby Columbia Riv+
er, but not in concentra-
tions above drinking water
standards.

International Concern

The revelations caused
Some concern, even on an
international level. In the
transcript of the symposi-
um, a noted Russian scien-
tist, V. I. Spitsyn, ob-
served:

"I was interested in the
results presented in this
paper because the problem
of the release of radionu-
chides at this site came up
at the Second Geneva Con-
ference in 1938. At that
time Soviet scientists ex-
pressed the view that ra-
dionuclides were bound to
reach the ground water.

*Later on, at the 1939
Monaco Conference on the
Disposal of Radioactive
Wastes, it was reported
that radionuclides had ac-
tually reached the ground

water but that they were

still a long way from the

Columbia Niver,

"We have now heard
that individual radinnu-
clides have moved many
kilometers away from the
original site. While I don't
suppose that this phen-
omenon  represents any
real hazard at the present
time, there is no doubt
that the radionuciides are
moving and that this
movement is not under
contrel.”

Spitsyn served for years
as director of the Institute
of Physical Chemistry,
Academy of Sciences,
USSR. He has specialized
in radicactive elements in

" the soil and is a three-time

winner of the Order of Le-
nin.

The American scientist
presenting the paper, D. J.
Brown, argued that details
on radionuclides in the
ground water were given
at the earlier conferences,
and that concentrations of
nyclides entering the Col-
umbia were "well below

* the drinking water limits."

Tha question of control,
cited by Spitsyn, also trou-
bles many American
scientists,

Robert C, Secott of the
federal Environmental
Protection Ageney's San
Franeisco office was en a

" team of experts who exa-
mined the AECs waste

management program for

the National Academy of
Science. The team issued a
report in 1986 which
sharply criticized the AEC
on many aspects of waste
management.

Scott, who maintains

that the AEC's safety
proeedures are better than
most other governmental
agencies. is concerned

over dumping low and in-

termediate level wastes di-
rectly into the ground.

"The thing that troubles
me is that they no longer
have control ovey it," Scott
told The Times.

Trapped by Rocks

As the liguid passes
through the soil, some of

the nuclides are trapped

. by. relatively impermeable
layers of rock at different
levels between the surfaca
and the water table. The
phenomenon, called
“perching," is benefictal in
that it delays the materi-
al's travel toward the
ground water, thus allow-
ing more time for radioac-
tive decay.

But what troubles Scott
i the fact that springs are
formed in a similar way.

. Water enters the ground

! at one level, travels along
a relatively impermeable
layer of rock under-

ground, and eventually re-
surfaces somewhere else
or feeds into another
stream or river.

It is not inconceivahle,
Seott contends, that
springs in the futwre conld
leech out the material
which has been concen-
trated on the rocks be-

j neath the crihs and carvy
it fo the Columbia or into
subterranean acquifiers
which supply drinking
water to communities in

‘ the Pacific Northwest.

. The results could be sig-

I nificant, particulariv in
the case of some selected
materials, When radionu-
clides reach the river thev
are extremely diluted, hut
in some cases thev ave re-
concentrated later at va-
rious levels of the fnod
chain. .

Becaitse of its ‘chemical
properties, cesitim, for px-
ample, tends to concen-
trate in freshwater fish.
Some authorities have
said that the concentra-
tion may be as great as 1~
Q00 times the level of con-
tamination in the water it-
self. )

The Columbia River is
the home of one of the
greatest salmon rung in
the entire world, and the
river's salmos tufn up on
dinner tables all around
the globe. .

idm ctlm'trm to the ac.
cidental leskage of Han-
ford's high level storage

“tanks, the yso of cri

trenches and sumps tor

| disposal of lower level
waste has heen deiiberate.
And there have been in-
stances when the cribs’
and sumps bave been uged

. are pit geriois, L7

for disposal af higher level

was_les on KL emetzeney |
S13, : :
One of the papers pee

santed in the 1987 Vienna

- conference nntes ‘that in

1964 a rubsteamtial amaunt

. of radicactive liguid was
" dumped into 3 Hapford

"swamp® during an e
gency. The liquid egused
the water Jerel in the -
swamp to fluctuate. N

The paper stated:  "At
the edge of the awamp,
fluctugtipn {n water level
pertodically expased con...
taminated mud whick
drted out and became airs
hwie.” .

1 ongr words; the wing
blew it away. .

The AEC has wmain
tained that these prablems . -

The Nataral Pawoupres

Defense Coimvril disaziees .
and hog azked the AFC te
furnish an anvironmentd}
impact statement o waste
disppaat at Hanfnrd and - -
elsewhere, - T

The 'AEC has deelined, + .
and the counclh expects to -
filr suit scomr in an effort
to force the AEC to stop
dumping the waste until
the statement is filed.




Adapetent fiis 1 @ gt 3 pact prubti energy stinty “Energy Options for Man, " produc od at the request of My
Hoitph Neater amt aoder a qrant trom £Envaonmental Atert Group

1973 ENVIRONMEMNT AL EDUCATION GROUP
FNVIRONMENTAL ALERT GROUP

2

fz—f SOLUTIONS TO THE
“ENERGY CRISIS"

Between now and 2001, just 30 years away, the
United States will consume more energy than it

K 'n -‘i’-‘-‘&?n Calh A I¥ has in 1is entire tisiory. By 2001 the annuai U.S.

‘ m'eﬁ“’i:-’;a»?“m - . demand for energv in ;Il forms is expected to

X S O ; double. and the annual worldwide demand will

S vm’é grmwt{g‘:; Y e o O probably triple. These projected increases will

tax man's ability to discover, extract and refine
fuels in the huge volumes necessary, to ship
them sately, to find suitable locations for several
hundred new electric-power stations in the United
States (thousands worldwide)} and to dispose of
effluents and waste products with minimum harm
to himselt and his environment. When one con-
siders how difficult it is at present to extract coal
without jeopardizing lives or scarring the surface
of the Earth, to ship oil without spiliage, to find
acceptable sites for power plants and to contro!
the effluents of our present fuel-burning machines,
the energy projections for 2001 indicate ihe nced
‘or thorough assessment of the available options
and careful planning of our future course. We
shall have to examine with bcoth objectivity and
humanity the necessity for the projected increase
in energy demand, its relation to our quaiity of
lite, the practical options technology proviczs for

Y. meeting our needs and the ervirormental and
social consequences of these cptions  “Energy
and Power,” Scientific Amencan.
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COAL:

Coal is a fossil fuel. It is the result of tremendous pressures that
have transformed organic materials, after millions of years, into a
concentrated carbon/hydrocarbon form. We combust coal to
release its stored chemical energy. Coal represents 20% of the
U.S. total energy uses. Coal is certainly the most abundant of the
fossil fuels, with estimated reserves in the U.S of from 300 to
over 600 years. But coal utilization brings with 1t many negative
environmental impacts. The combustion of coal releases tremen-
dous quantities of sulfur dioxide, an enormous heaith hazard.
Furthermore, this burning produces particulate poliution and car-
bon dioxide {which may in the future bring about serious
alterations in climate). There are many devices to control pollution
from stacks after combustion and there are methods for the gas-
ification of coal to produce a cleaner fuel. But these are currently
very expensive. Also, the mining of coal in deep mines is
dangerous and creates health hazards, and the surface stripping of
coal damages the land. creating tremendous soil-waste problems,
acid drainage. unproductive land, and wisibly ugly terram.
Reclamation techniques could restore this land, but proper
restoration is expensive. We will have to solve many environmen-
tal hazards with coal utilization before we continue to use it as a
main source of energy for the future.




plide
PETROLEUM: ~i

Petroleum is a fossil fuel, emanating from the conversion of
organic materials after millions of years of heat and pressure. We
combust petroleum to release its stored chemicat energy. With the
projected high demand for oil, experts believe that by the year
2000. 90% of the world’s oil may be exhausted. Particularly in the
last few vears, domestic production of this fuel has not kept pace
with the rapidly expanding demand. Even the tremendous North
Slope oil from Alaska (the Alaskan pipeline) will only sustain the
U.S. demand for about 3 years. Furthermore. in order to meet
demands we will have to import more and more oil from the very
rich Middle East locations. This dependence will have serious
political implications, and substantial increases in the cost of this
foreign oil will seriously divert international funds and cause
balance-of-payments worries. Moreover, in order to ship enough
oil, supertankers will be needed and these tankers will need
offshore marine terminals. This will involve enormous investments,
and with the unpredictability of Middle East politics, there could be
great monitary losses.

In order to bypass such problems, we will have to bypass im-
porting such great quantities. One way to achieve this is to locate
more oil on this cantinent in the many commercially exploitable
areas still available onshore, and the locations offshore.

Of course, the use of oil also has environmental dangers. The
atmospheric pollution from the use of petroleum in automobiles is
noticeably adverse. The U.S. Office of Science and Technology
reports that motor vehicles accounted for 44% of nationwide at-
mospheric emissions. Stationery fuel combustion of oil accounted
for 16%. On a pollutant-by-poliutant basis, the report states that
vehicles give off 65% of the carbonmonoxide46% of the hydrocar-
bons and 37% of the nitrogen oxides. And there is the hazard of
ocean oil spills and petroleum-related poliution of lakes and
streams.

Oil shale could also help increase oil supplies. Oil shale is a
limestone-like rock that can be processed to produce oil. But there
are still problems to be faced with surface mining, waste, and
water use.

The serious impact of oil environmentally can be minimized
through such techniques as hydrogenation to yield sulfur-free fuel
gas. And there are emission control devices for autos and industry
— but these involve cost and fuel problems, which must be con-
sidered seriously.

NATURAL GAS:

This gas is a fossil fuel -—— natural gas is a mixture of gaseous
hydrocarbons predominantly methane. Barely thirty years ago,
natural gas was flared at the wellhead as an unwanted byproduct
of the search for oil. Currently it supplies one third of the total
energy used by the U.S. — as much as is supplied by petroleum.
Spurred by the relative cheapness and the clean aspects of the
fuel, the market has outstripped projections. In 1968, for the first
time, proved reserves of gas in the U.S. declined while production
outran new discoveries. Experts say that the reason for the shor-
tage of gas is that the Federal Power Commission has regulated
the price of natural gas so low that it discouraged investment.

With the known and available deposits of gas, there appears to
be only about 11 years of gas left in the U.S. at current output.
There is predicted to be, though, a large quantity of natural gas un-
discovered on the contimental shelf (this is currently irretrievable
by modern techniques}. And unless prices or some such en-
couragement can bring about dramatic discoveries of gas, the
future is dim. In order to increase supplies, a frantic scramble is
underway.

One way to get mose gas is to import it as liquefied natural gas
from foreign sources. This requires expensive tankers and expen-
sive gas. Gasifying ceal may produce a great deal of gas. Also,
methods to extract methane from organic refuse and waste is
promising. As for its emwironmental impact, natural gas is relatively
clean. It is virtually sulfur free and when combusted burns with a
clean flame. There are problems with natural gas as it is burned in
large power plants. n tihe high temperatures produced for power
generation, high quantitires of nitrogen oxides are produced. As for
natural gas.in the formm of liquefied natural gas, there are very
definite risks in handtumg in the form of vapor clouds, fire, and
flameless booms. We mmay have to augment natural gas supplies in
the .oy different metfnods available to us in order to meet the de-
mand for this clean fuef. . : .
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An aluminum roof traps sun’s rays to provide heat for a
“solar house™ in suburb of Washington, D.C.
—~U.S8. News and World Report

LA This is an iHustration of how solar power trom niaCe can be monitored 10 earth
with electronic and space technotogy that already exists. The concept, developed by Dr.
Pc_mr Glaser, head ot enginecring sciences a1 Arthyr D tittle, Inc., utilizes a collector, S
miles wide on each side, whach 1s an array of solar cells in stationary synchronous orbit. The
cells convert sunhght to electricty, which a supnreonducting cable transmits 1o a nucrowave
converter. An antenna beams the mictowave energy 1o an earth receiving grid, whaora it is
canverted 1o usabie power - gnouah for a New York sized city. o
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SOLAR:

It 1% of the solar energy falling on the Sahara Desert were con-
verted to electrical power, it would supply all of the world’s needs
for-electrical power for the year 2000 . . . technoloyical break-
throughs are not needed to solve this problem: the means to con-
vert solar energy to electrical power is here today

The problem is an economic one. (V. Bearinger) Solar energy
offers an endless and clean source of electrical power. There are
many ways to convert solar energy to non-polluting fuels like
methane and hydrogen, and there are also ways to use sunlight
directly through the use of solar cells, also called photovoltaics.
These devices, which power 30% of our unmanned space vehicles,
convert sunlight directly to electricity. Since sofar cells have no
moving parts, their reliability is high and their maintenance is low.
With mass production, these devices couid be the roofing for our
homes in the form of solar shingles. Solar cells, together with
other solar-power technologies, could have the capability to meet
all of our energy needs with clean, safe systems.

Russia is already experimenting with large-scale solar-cell
energy farms — a solar-cell power plant. A totally solar home, in-
cluding solar electricity. could be built with today’'s technology
(this includes heating and air conditioning). And there are many
current projects in which homes are already functioning on solar
energy. Thousands of solar water heaters have been installed in
buildings and homes in Florida, for example. There are also
proposals for orbiting solar power stations in synchronous orbit
above the earth that would beam down energy in the form of
microwaves to earth. Furthermore, there are proposals for large
scale solar farms in the Southwest and massive solar furnaces that
would focus sun energy to heat water and dissociate it into pure
hydrogen and oxygen (see hydrogen). All solar energy needs to
become a commercial reality is more backing in the form of fun-
ding by the government — there are no technical barriers to wide
application. ‘

This is one design for a "'sotar farm.” The flat top
panels are lenses that concentrate the sun’s rays on the
heat-collecting tubes inside. Hopes are to build a vast
array of these farms across the southwestern deserts
that will coliect heat t0o generate steam toO run power-
generating turbines. A longrange plan to create a
million megawatt generating facility would take care
of the country’s entire electrical power needs through
the year 2000, and the leftover heat could desalinate
50 billion galtons of water a day. The farms would aiso
improve desert grazing lands, since runoff from solar
panels would concentrate rain into bands, promoting
growth of grass. :
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Hydrogen, by far the most abundant. energetic, and clean of all
the elemental fuels in the universe, may well be the dectsive tech-
nology of this century. From the inexhaustible seas, hydrogen
would flow continuously. Hydrogen can be produced by centra!
plants by many of several methods, most promimently by elec-
trolysis, and transmitted in underground cables in the form of a
gas. Then, this hydrogen gas may be used almost in the identical
manner as natural gas When distributed, this gas can be burned
as a gas in home heating and cooling appliances with but slight
adjustments or redesigning. It can be used in a wide range of in-
dustrial processes. It tan be used to generate electricity in locatl
power piants. It can generate power most efficiently of all if it is
used in large fuel cells. E

With a range of large and small fuel cells, homes and in-
dustries would have the option of generating their own power
on the premises. When compressed and cooled to liguid form,
hydrogen has about two and a half times the energy by unit weight
of gasoline, and with some mechanical modifications, all types of
internal combustion engines can burn it cleanly.

Converting to liquid hydrogen would make it possible to nearly
double the operating range of jet aircraft on the same weight of
fuel. Buses, trucks, ships, and trains can all run on hydrogen with
their present ergines — using fuel cells would be greatly more ef-
ficient. Private automobiles can run on liquid hydrogen.

Whatever form the combustion of hydrogen takes, its only ma-
jor waste is water vapor, which returns in a short time to the
sea to become again the source of hydrogen. Thus a hydregen
2conomy would revolve on a completely renewable, nonpoliuting
fuel cycle. And hydrogen is relatively safe. In open air or wail ven
tilated places, leaks or spilis diffuse so rapidly. hydrogen being the
lightest of all elements, that the risks of ignition or spreading
flames are actually less than those for gasoline. In general, it's
hardly more hazardous than gasoline or even natural gas,
though, having different characteristics it requires different treat-
ment.

Hydrogen, because it burns without noxious exhaust products,
can be used in an unvented appliance without hazard, hence it is
possible to conceive of a home furnace operating without 2 flue.
The list of remarkabie innovations possible with this gas is long.
The prospects promise 1o revolutionize domestic hedting and
cooking techniques. Furthermore, in power production, hydrogen
can be stored and used to even out the daily and seasonal
variations in load. And hydrogen can be produced by clean sources
of energy such as windpower, solar power and fusion. Hydroge:
serves as an excellent and efficient means of transmission and
storage for these energy producers. Hydrogen is available, effec-
tive, economical. safe, and doesn’t poliute — and will fit into pre-
sent technological structures without any profound changes in out
present patterns of industrial and economic organization.
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i Minor carburetor modification for hydrogen powered
1.C. engine.
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Hydrogen fuel represents a simpie and practical solution to vehicular emissions — it is a tuecl which can be recycled and which has
no toxic sub-cycle components. Hydrogen is a fuel generated from atmospheric compounds, which, when burned in a combustion
engine, releases no toxic compounds and yields the very chemicals used to generate the fuel. Hydrogen offers the following
advantages: 1) ease of extraction (from the atmosphere by condensation), 2} ease and efficiency of conversion (1o the fuel form by
electrolysis), 3) excellent operational characteristics as an engine fuel, and 4) non-toxic engine exhaust.
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Two units of a geothermal steam power plant in
Northern California.
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GEUOITHERMAL:

This power 1s hterally “earth heat " And some of the sources of
this heat to be tapped for power are steam. hot water, and hot
rock. The earth’s heat has a potential to be a valuable source of
energy. and is currently in use in some aredas. producing 3 ssbstan-
tia! contribution to local energy sources. {f but 12% of the 1013l
heat from geothermal sources could be converted to electrnc
power, we could produce ten times the world’'s present average
power output. The heat energy stored in 500 square miles of the
Imperial Valley equals 27% to 65% of the heating rapacity of the
entire world’s oil reserves.

Current studies show that the geothermal sources are large and
can be readily exploited. At the Geysers in northern California,
generating plants that are powered by geothermal steam already
produce 180 megawatts of electricity at costs lower than those for
comparable plants utilizing fossil or nuclear fuel sources

As for hot water sources, plans are now being seriously inves-
tigated for using sources of hot water, a much more abundant
resource than steam, to generate electricity and to ease the
chronic water shortage in the southwestern portion of the U.S.
{The brackish waters reaching the surface could be desalinated in
the process of generating electricity.)

Geothermal sources are found generaily where there is a large
intrusion of magma: slightly cooled from past volcanic action, hes
relatively near the surface, heating a deep underground reservoir
of water trapped in permeable rock. With respect to power, water
is critical, for it is the medium that carries the heat to the surface.
In the process, the water turns to steam which drives the turbines.

There are two broad classes of geothermal fields. One is the
fumerole {natural steam vent) in which heat, pressure and reser-
voir flow are so balanced that the vent of wells at the surface
produce mainly “dry,” slightly superheated steam. The second
class, much more common, is the hot-spring or geyser system, in
which a super-abundant reservoir of high-pressure hot water
produces mainly boiling water at the surface, only a portion of
which flashes to steam. Another source is hot rock, which does not
come in contact with underground water systems. Techniques are
being devised to circulate water down through cracks ta liberate
this heat.

There are environmental problems with geothermal power.
Disposal of waste waters from steam or hot water wells could
pose a substantial problem, particularly where the water is highly
mineralized {(minerals in high concentrations can poison fish and
other aquatic life). Air pollution is also a problem, since noxious
gases often accompany geothermal wells. Martin Goldsmith of the
CaliforniaInstitute of Technology estimates that the amount of sul-
fur released at the Geysers is equivalent to that emitted by a fossil-
fueled plant of the same size burning low-sulfur oil, and that at the
hot water plant under construction at Cerro Prieto, the sulfur

-release might exceed that of comparable fossil-fueled ptants bur-
" ning high-sulfur fuel.

There is also paoliution from the release of ammonia and boron.
Also, injection and withdrawal of geothermal! fluids may trigges
seismic effects whose nature is not well known. And there are
problems of odor and noise.

But there are ways to bypass many of these problems by using
different methods of converting the heat energy to electricity. One
method uses a secondary fluid to carry the energy {isobutane). And
another proposes using thermoelectric devices that would obtain
electricity directly from the heat source with very slight environ-
mental danger (proposed by the Environmental Education Group).
It should be noted that there is tremendous potential for this
resource, and with further research it could be of great signifi-
cance in supplying energy in the near future on a highly com-
petitive basis. .
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FISSION POWER: / -

Nuclear fission — certain heavy atoms, on being struck in the
right way by a subatomic particle called a neutron — split into two
or more fragments and release enerqy in the process. The basic
nuclear fuel is uranium, another is thorium. A nuclear reactor is a
device for thé controlied fission of a nuclear fuel. At one time, the
world was led to believe that the peaceful use of the atom was in-
deed a safe and practical answer to solving the energy problems of
the developed nations and that the commercial use of nuclear
energy was the humanistic harnassing of the incredible power
locked in the atom.

Recently, a great deal of information, much of which was
formerly suppressed from public view, has brought startling
awareness of inherent difficulties, and the real and potential
hazards that hawve accompanied the proliferation of nuclear-
engendered power. And what is even more frightening is the fact
that the further development of nuclear plants is dependent upon
the proliferation of an even more hazardous nuclear facility — the
breeder (a plant where more fuel is produced than is consumed —
but these plants have serious safety problems).

When we first got into the nuclear fission program it was believ-
ed that this form of energy would provide inexpensive power and
‘vould be safe, clean, and efficient. Nuclear energy in execution
has manifested none of these attributes: With regard to heat
waste, nuclear plants are less efficient in conversion than are con-
ventional fossil-fueled plants. Furthermore, there is no substantial
evidence that shows that nuclear energy has competed
economically with other forms of energy. In operation, these
nuclear plants are far from clean, producing some of the most tox-
ic substances known to man and releasing them in the form of
nuclear wastes. Some of these wastes are discharged directly into
the environment in the form of gaseous waste, radioactive gases.
Radioactivity is extremely hazardous io health and causes genetic
mutation, cancer, and other serious disorders.

Great volumes of liquid wastes are produced which must be
stored in tanks. some underground, above ground, and in the
water. These millions of gallons of wastes are enormously toxic
and are so hot that many times they make their containers boil like
teakettles. Radioactive substances must be stored for centuries
until they degrade enough to be harmless, while the storage units
last but decades. Already there have been serious leaks of these
materials into water and land, threatening ail of us with disaster.
Also, these nuclear plants produce tremendous quantities of ther-
mal waste in the form of heated water that must be dumped into
air or water. This waste in the water creates many complications,
affecting aquatic life and nearly every physical property of concern
in water quality management — creating lethal and sublethal
results in water life.

There are, moreover, dangers in the transportation of nuclear
wastes and in the possibility of sabotage and diversion of nuclear
materials for use in nuclear weapons. And one of the greatest
hazards associated wath this form of energy is the possibility of a
catastrophic accident in which large amounts of radioactive mate-
rial will be released to the environment, killing thousands and hun-
dreds of thousands of people.

The emergency core cooling system is the last line of defense
in an accident and if it fails, such a disaster is possible — and in
numerous tests in laboratories, these systems have failed. And
no system in current plants has ever been tested. So they don't
know for sure if these systems will work ‘at all in the individual
plant.

Suftice it to say there are numerous serious dangers involved in
the production of nuclear energy, and that, with all the far more
promising alternatives at our disposal, this form of energy should
be bypassed for cleaner and safer means of electrical power.
An economy based on nuclear power is an economy chainéd to
the perpetual surveillance of nuclear waste and to constant fear.




Large loop prominences on the sun, caused by a locally intense magnetic
field. The ultimate source of energy on earth, the sun derives its energy
from fusion reactions. Current energy research hopes to harness this fusion
power for terrestrial use.

—A_E.C., Courtesy Sacramento Peak Observatory, AFCRL
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NUCLEAR FUSION:

Fusion power is the ultimate source of energy in the un-
iverse and if successfully tapped, could provide for mankind a vir-
tually inexhaustible supply of energy that is virtually polfution-
free. It is the promise of limitless energy and low pollution that
makes the quest for controlled fusion power one of the most im-
portant technological searches in man’s history.

One important aspect of nuclear fusion technology is p/asma
physics. Plasma is the fourth state of matter, different from solid,
liquids, and gases. Plasma is an ionized gas. Some of the atoms’
have had one or more electrons ripped away. A plasma is a mix-
ture of ordinary neutral atoms, ions (atoms that have lost elec-
trons), and free electrons. Those lost electrons are free to carry
electrical currents; plasma rather easily conducts electricity. The
sun is plasma, and so are all the stars. In fact, almost all the un-
iverse is plasma. Plasma can be manipulated by electromagnetic
forces, and. under certain conditions, the vast energies locked in-
side them can be utilized to produce electricity.

One method of releasing this energy is through thermonuclear
fusion, or the controlled thermonuclear reactor. Fusion energy is
the power of the stars. Scientists throughout the world, through
various processes, are trembiing close to producing fusion reac-
tions in their laboratories. Although fusion energy comes from the
heart of the atomic nucleus, it is very different from the fission-
type of nuclear energy that is used to produce electricity. In fis-
sion, heavy atoms such as uranium are split apart, releasing
energy. In fusion, light atoms such as the various isotopes of
hydrogen are forced together — fused — to create energy.
Deuterium, an isotope of hydrogen, is found in seawater and can
be separated from ordinary hydrogen rather simply. There is
enough deuterium in the oceans to supply hundreds of times the
amount of energy the world now uses for millions of years into
the future — if a practical controlled thermonuclear fusion reactor
can be built. To achieve this state scientists must achieve a
minimum temperature of 46 million degrees K.; the density must
be at least 10'® ions per cubic centimeter (roughly 10,000 times
more dense than sea level air); the plasma must be kept at this
temperature and density for about a tenth of a second. This is call-
ed confinement. :

The key to controlled fusion is the task of plasma confinement,
and there are many experiments underway to accomplish this. A
few are coming very close. The use of laser-puised energy to
achieve this controlled fusion is one of the most promising.

The environmental advantages of fusion are numerous and
remarkable. Here are some: fusion fuel requires no combusting
of the world’s oxygen or hydrocarbon resources and hence no
carbon dioxide or other combustion products; there are no
radioactive wastes in the cycles most seriously contemplated;
there is never enough fuel present to a support a nuclear excur-
sion; there is safety in the event of sabotage or natural disaster;
the potential exists for fusion systems to essentially eliminate the
problem of thermal pollution by going to charged-particle fuel
cycles that result in direct energy conversion; neutrons from the
reaction can be used to transmute radiocactive wastes so as to
render them nonradioactive; the ultra-high density plasma
directly from the exhaust of a fusion reactor can be used to dis-
sociate and ionize any solid or liquid material — an operational fu-
sion torch could be used to reduce all kinds of waste to their
constituent atoms for separation, thereby creating a closed
system of resources where everything is recycled and reused, and
the list goes on.

If we can harnass this energy in the near future, by intense in-
terest and funding, there is great hope to supply an energy source
for the world that all nations could develop regardiess of their
native resources, thereby raising the standard of living of all
nations without draining the resources of the world or polluting the
environment.
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WIND: / — <in

Wind is continuously regenerated in the atmospnere under the
influence of radiant energy from the sun. Like solar power itself,
wind is a self-renewing source of energy capable of producing har-
nassable power. Windmilis have had a long history. Thousands of
streamlined windmills have lighted farms or charged batteries in
rural America for decades. Yet, the use of windmills on a greater.
scale has been neglected. The potential for wind power is major.
One scientist envisions windmills spread across the Great Plains
that could supply half the electrical power of the entire United
States.

The basic project now is to design windmills that are efficient
and operate at low cost. With better design, wind generators could
very possibly become competitive sources of energy. Further-
more, to solve the obvious unpredictability and storage problems
of wind-generated power, windmills could be used to electrolyze
water in order to produce hydrogen for'power. This approach
would, in essence, convert wind energy into chemical energy. The
hydrogen could then be stored or transported in conventional pipe-
lines.

There is much recent concern about wind power and there are
many promising proposals. There are current designs for windmills
that are based on aircraft technology and may hold the answer to
harnassing wind energy more efficiently. With more research, wind
energy could very possibly contribute significantly to our future
energy needs.

BTU (British Therrial Init). The quantity of heat required to raise the
temperature of 1 Ib of water through 1 degree F; equal to about 252
calories.
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LOW ENERGY OPTIONS

Wood — A statement here should be made for the use of wood for
conversion to energy for man’s use. Wood, of course, has been
used for thousands of years as a source of heat for domestic
comfort and for cooking. In some places it is still used for provid-
ing heat for conversion into power. Wood and charcoal have
greatly declined as producers of energy while the fossil fuels have
increased in importance. But, generally speaking, wood is unsatis-
factory as a fuel and should not be _considered an alternative
source of energy to supplant current forms. Wood provides less
heat per unit of weight than other fuels such as coal and oil.
Furthermore, the remaining great forests of the world are far
from the industrial centers of population where power is in great-
est demand. Until about two centuries ago, wood was man’s most
important fuel. But it is not suitable for current or projected
energy needs, and the impact, environmentally, of decimating
forests and then combusting them for dirty fueling would be
enormously degrading. .

A statement here also for other solid tueis, derived from
compressed vegetation, (other than coal) such as peat or lignite.
Although these have been used for fuel, their reserves are smail in
comparison with coal and could not extend these limits by more
than a small per cent.

"Solar  energy can. be uulbized through
phoicsynthesis and bactenial fermentation ,,
processes 1o produce fuel gases, such as C‘L
methane or hydrogen. 1o augment the na-
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ALGAE:

Fuel can be obtained from the solar energy fixated in algae.
When fast growing algae are digested by bacteria. the major
product-is methane. These plants could be grown and harvested
on land, in fresh water ponds, or in ocean areas. It has been
suggested that all of the world’s energy requirements in the year
2000 could be met by combustion of high-energy plants cultivated
on ‘only abdut 4% of the world’s land surface. Note: the algae
grown on only about one-fifth of 1% of the tand in Minnesota could
probably produce power equal to all Minnesota’'s 1971 electrical
power requirements at peak consumption {and this state is very
north, where the sunlight is less intense than in the South). The
power we could produce by cultivating algae would be additional
to -the methane which could be produced from the digestion of
animal and urban waste by anaerobic organisms. That same waste
could be converted to oil instead of methane and could satisfy
nearly half of this country’s present oit demand. Thus, these two —
algac and waste -— could work together to splve our energy dilem-

.ma. These processes are clean, simple, certain and safe.



-Environment, Scientist’s Institute for Public Information

A solar sea power plant, operating between ocean

level: at 25°C and §°C. The entire plant s

neutrally buoyant at a depth of about 200 feet.
—Adapted from Physics Today, Jan. 73
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ORGANIC WASTE AND REFUSE:

Urban and agricultural wastes commonly considered pollution
and health hazards could be converted to methane. This conver-
sion could reduce by hall or more the tremendous mass of
organic wastes and conserve dwindling fossil deposits of
methane (natural gas). It1s predicted that efforts to convert waste
to gas would not outweigh the current costs of disposing of waste
and of searching for gas in submarine deposits Methane s
produced in nature by the bacterial decay of vegetation and animal
wastes 1n the absence of arr -~ a process known as anaerobtc
decomposition. The technology of this digestion 1s reasonably well
worked out.

The potential methane production is more than considerable —
the combined urban and agricultural waste production tn the U S
is about 1.5 billion tons annually Each pound of organic waste
ytelds about 10 cubic feet of methane dunng anaerobic digestion
— the combined solid waste could yield 30 trithon cubic feet an-
nually. This amount i1s nalf again as much as the current natural
gas consumption in the U S wii¢ would be wortn $6 to S9 billion
at current prices. It is possible to have methane plants in every
municipal sanitation faciity to produce this gas Aiso, a world-
famous authority on the use of waste to produce power sites that
it 1s possible to manufacture smail, family-sized methane
generators that can make any house or apartment at least semt-
independent of external power sources. {f these projects can be in-
stituted, we will help to solve both an energy and a waste problem
In a very clean fashion.

SEA GRADIENT (SEA THERMAL):

Insolation at the surface of the seas. plus seasonat meitdown of
the polar ice caps by solar energy. creates astronomically huge
volumes of warm surface water and near-freezing deep ocean
water. The thermal gradient that exists between water at the sur-
face and water 1000 feet beneath that surface can be as large as
45 degrees F. A heat engine could operate across such a
temperature differential. And the Guif Stream could be an enor-
mous source for such power generation. These engines could
produce electricity that would possibly meet many times the pro-
jected demand in the year 1980. .

There are at least two systems that have been proposed to
harness this power. In one, the ocean thermal gradients are used
to generate water vapor {steam) or the vapor of some intermediate
working fluid such as freon. This vapor is then expanded through
turbines to drive generators, synchronized at an A C net The A.C.
electrical power s transported along tether lines to anchor points
in the sea bed. collected in larger sea bed cables, carried ashore.
and transported as high voltage A.C. power

Another system uses thermal gradients 1n a vapor cycle to
generate direct current The direct current 1s fed to electrolyzers
which are also fed distilled water. then released hydrogen is trans-
ported through a hollow tether to an anchor pomnt in the sea bed,
collected in larger in-seabed pipelines and transported then as
electrolytically pure hydrogen The hydrogen 1s converted to elec-
tricity v 10 to 20 megawatt fuel-cell cemtral stations dotted
throughout the country along the branching inground pipehnes
These systems are economically feasible and the ecologtcal impact
is too small to measure.

CURRENTS:

Three scientists, two of them with the Commerce Dept's
National Oceanic and Atmosphenc Admimistration, suggest that
man may one day use the energy of the northward flowing Gulf
Stream to spin electric generators in systems the scientists hken to
“underwater windmills.” The Flonida Current. a major component
of the Gulf Stream, carries more than 50 times the total flow of at!
the fresh water nvers of the world. Near the surface, the speed
sometimes exceeds 5.5 miles per hour. The total energy of motion
of the current could produce about 25.000 megawatts - the out-

. put of the largest power plants built by man -— f all the energy

could be harnassed.
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at high tide will pass through the generators. The movable
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"HYDROELECTRIC:

Today,only a small portion of the power nceds of most coun-
tnies is met from hydroelectric sources. Although these sources are
clean means of generating power, there are many environmental
and societal damages associated with them. Dammng inundates
vast areas of some of the best lands in an era when we cannot af-
ford to lose such acreage; this form of power generation
precipitates a process of backwater sedimentation which, in many
cases, spreads indefiitely upstream and into tributaries with
damage to good farmland; it is not needed for power because
steam-generated power in low-gradient areas i1s now cheaper than
hydroelectric power; it provides an expensive, temporary struc-
ture — in an average prairie plowland the large dam has a life ex-
pectancy of only about 50 years due to rapid siltation. It is inhos-
pitable to wildlife because of rapid siitation which chokes out
spawning beds and destroys aquatic vegetation. Probably the
most important obstacle in the development of this form of water
power is the limitation of use. The growing shortage of natural
sites and the high cost of construction rule out dependence on this
‘orm of energ' in the future.

TIDAL:

Tidal power is a promising source of power from water. All that
is required is a place on the coast where there is a high rise in tide.
Then you dam off a natural bay or an artificial basin, so that at high
tides the water must run through turbines to flow into the basin,
and at low tide it runs through them to flow out. The problems of
harnessing tidal energy are formidable, however, because of the
very nature of this form of energy. The incoming flood tides flow
for about six and a half hours, followed by the same ‘duration of the
outgoing tide. Conversion of this energy to useful energy can be
obtained. only part of the time. And there are other variables in-
volved that limit the use of this energy form.

There are only a few places in the world where the available
difference in water level is high enough to generate énergy. The
world’s first tidal-powered electric plant is on the estuary of the
River Rance in Britanny in northern France. It ranks as one of the
world’'s great power stations but such areas are very limited. Thus
tida! energy is more likely to be a valuable resource only to selec*
areas.

It has been proppsed to obtain electric power from waves and
tides. Since waves exhibit tremendous power, schemes have been
put forth to harness it. One plan is to have each incoming wave
force water, by means of valves and a pressure chamber, into a
tank above sea level; this water would run a turbine on its way
back to the sea. Or a battery of floats would be mounted along the
shore, each float connected with the shore by a tong boom. and
the up-and-down motion of these booms would turn a generator.
At present the machinery for such ventures is expensive, but these
and other schemes are worth investigating, because there is great
potential to prodrce continuous and clean energy.
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Tharmiame Thatmanic generation 15 8 oyh-athiency metnoy o
Reating mefals 10 bod oft elactons Thut crasling eCInGily A
theemaoane CONVErIEr 4 B vasuum o gas bliad davice wih 3 hat
elacicon emitter (cathodal and B coid collector (atonel The
7 8thode OIBCRaIges eleCtions th the anade This eleciton exchanne
with 3 Cioged cotwt 18 elacticity Thermuonic converters may be
made into concantic cyhndncal whelts #nd wrapped aound thy
uranum fusl slement n ouCingt reactors Tha waste heat i this
Case woutd be Carned Out of the 1eACTON o & veparate radiator by &
Winam of houdd matat

Thermoelectsic When two dissimitar metals are yunad 800 hested
2L Oone unction electrons begin 1o How i the connected circ it
Tros electecity The matecials which work the best 8ra poar Con-

“ductors of heat but good conductors of slacticity One YRy (MDos

tant application of this principal ivoives geothermat powst The
Peat within the ascth can be converiad diectly by theimoelactne
devices Thus it s possibie 10 produce slacincity directiy rom a
heat source (ke & volcano rather thaa usieg the heat source 10
coavert watar mto the geothermal s183m tadinonally used 10 drive
generating turbines Non-polluting =ficient and fong-hved this
system could overcome the seismsc 2nd polutve probiems of
geothermal steam
P A ph

o cellis cted of two drssimlar
MAtEnals treated 50 that one has a excess of efectrons and the
athe has 8 duticrency of them Wnen hght strikes the surface hay.
Mg an elezton excess the fmg electoons are disiodged and ai-
tracted by the secong materal whech lacks the electrons The
ESUING elECTOP Movement 10 a Closed circuit 18 alectncity The
research into this cell s vital n harnessing the sun's energy direct
ty for electrica’ production The potentias of solar cells 15 discussed
in the sofar energy sechion

Supercanductivity 1t has been discovered. by Dutch Nobe! Prize
physicist Hetke Onnes. that at temperatures near absolute zero
iminus 480 degrees F). certain metals suddenly lose all resistance
to an eiectnic current and becoma perlect conouctors They caery
current without any heat o other ene:gy losses Ordinary coppar
CONGUCIOrS OPerating at normal temperatures in 8 power system,
Ay 1un up cumulative Tosses of 20% or more Since conductors
are the heart and artenal system of all slectric cquipment. this ds
covery of a means to ransmit power without snergy loss €asly
raises the wision of hghtweight highly efficient electromagnets

3 motors circuts ang tines.
“The hrst use of was n An
with super coits needs only one lasge

mjecton of current. rather than the enormous and comstant
amount necessary before which then circulates in the coils almost
endiessty without 10ss a5 fong as the corls remain superconductive
And this capability p:ovides savings ‘0 cooling costs These
magnets can markedly raise the efliciency of generators
transformers. and motors while greatly reducing thew bulk and
cost in adaition they are indispensabie for developing new and
cleaner forms of pawer generation more efficient nuclear systems
and uittmately thermonuciear power

Another great role for superconduct wity ies In power transmis.
sion Great losses of Current are sustaned in the distribution of
oawer from centeal statons Superconductive hnes could cut these
lasses, making power mors available without added generating
capesitv and 1ts accompanying potlution Potentiatly one full-scale
345-kilovoht superconducting hine twenty inches i diameter
could carry mare pawer than 1s now used in all of New York — 1t

would take twenty-two conventonul cables. ten inches in
diameter. to carry the same amourt of power {Fortune Nov
1970}

Superconductors entad the sdded expense of refrigerauon and
must run underground for the most afficien: operation At the
onsat the cabtes for suparconductivity would be maore expensive
then overhead bare copper tansmisson But undarground the
cables {(nobiwml could show immediate advantages over conven.
nonat underground cable. which costs about ten timas more par
mite than overhead hines. and 1s timited to lower voltagas with
much igher current loss

Research into improvement of transmission systems 1s vitaly

Do) Hus er at the alarming
rates so often predicted. it will be intolsratie 1o instafl 6 or 7 mare.
hnes for every one that exists or to replace sach with a gargatuan
counterpart More than 7 milhon acres of land are now set aside
far overhead transmussion In large crties there simply 15 not
enough svarable tand in many cases for an enlargemant of power
comdors New technologies are #1s0 reviewing such cables as
those msulated with compressed gas. cables cooted to the

of nitrogen

FUEL CELL:

The fuel coll power plant produces electrical powsr diectly
from natucal gas or hydiogan. or many other clean fuels by an
electrochemical reaction Its 0paration 1s fundamentally different
from rmethods now in current use 10 generals siec-

MAGNET

trcity The fuel celf utilizes @ clean fuel and air-to produce power
directly at the site_mthout the intermediate stops of conversion
and transmission The tuel cell's main components are a fuel elac-
Troda {anodel and an electrofyte b a typical apphcation, hydrogen
~15 fed 10 tha anode where it 15 catalyncally converted to hydiogen
1ons. relasing electrons 1o an external Cucuit At the cathode
these electrons reduce oxygen ta ©ns which thon miyrate through
the elecirolyte and cumbwne with hydiogen ions to form water

This process — eMecuvely the reveiso of elextrolysis — con-
tnues as 101G as the foet and ar sre suspled to the cell, and iy
structural ntegnty is mantamed By connecting a numbar of calls,
1t s3 possitie 16 Creats a useful potantal of 100 to 1000 volts &
powar levels of 1 kilowatt to nearly 100 megawatts

Some of the advantages of fusl cells over cunventional power
sources 8mi3sons of air poflutants ate negugbie because he) cell
oparston s not based on coinbuston thermai pollutian 1s not a
handicap becauss excess haat 1s reieasad direclly 10 the atnos
phete. noise pollulion 13 8iso mummat electnicel etficiency 18 Much
Pigher. tuel calls mantan high athcrency even when operated un-
der » partal load

MAGNETOHYDRODYNAMICS:

Roferred 10 45 MHD for shot When 8 moving canductor cuts
rough @ magnenic hakt. current s induced m the conductor fn
MHO the moving conductor 13 & heated gas ot hquid metal mov.
1 &t a hiyh rate of spaed A powactul elactramegne! pravetes the
magnetic field and the resutting fiuw of elecincity travels Ihrough
fhe crcuit conaected to 2 collocton plate alagtrode at oppusite
ardes of the MovIng gas of iuni metsl

MHO teduc s the thras stges of the stsam-gensr ating cyrie 1o
8 3ihgis CONINLDUL PAOCESE TEGWINNG 00 Surbives Of Other MOVING
Pavrs i has 3 patentiai of uvar BUry el iency 1n convarsion MHD
Prmores more Complets COMLUSIUN OF Nydrocarbonk produring
one thind less efliuent from g srdck than g conventional pawes
Piant of the same Capacity It has & Dudl v recovary system that
Can ba desred 10 romove nearly ol (et ulate matter sy well ds
Murogen st sultur poHutents Fusthecmare boc duse if needa no
Cooling weter 1o condunse steam MHO discharges 0o thenme
Pollutron ity budias ol weler but Grsswates its waste heat m1a the
a1 And since MRD recduces more powm per powint of fusd. it coutd
show & substantial saving i huet

MHO 13 8 convarsion devics #ixd Thus can be sphed 10 many
utterent tusis such 83 Coal and Muctedr 10 creste tughet eticisn.
oot m conversions friom one form inlo electiily.

DEVICES AND METHODS FOR
MORE EFFICIENT ENERGY

CONVERSION

In our technologically oriented society, there is an increasing
need for an array of compact. convenient, pollution-free electrical
power sources and energy storage devices that will help to con-
serve energy and produce it in a more efficient manner. A large
number of power-source needs, both civilian and military, have
remained unfulfilied because of limited capabilities of presently
available batteries and engine generators. The following devices
and methods of energy production represent some of the work
that is being done. And many of these devices will be used in con-
junction with new energy sources as better means of energy

production or combustion.

In efforts to increase energy production and reduce pollution
concurrently, efficiency is the key factor with respect to conversion
Jevices. “The higher the efficiency of an energy system, the more
usable power is produced per unit of fuel, and the less poliution
and waste. Conventiona! steam power plants, after nearly a cen-
tury of refinement. barely reach an efficiency of 40%; the rest of
the energy from burning coal, gas, or oil goes off in waste heat.
smoke, and such partial-combustion products, or pollutants, as ox-
‘des of nitrogen and sulphur. The steam-generating process, which
currently accounts for over three-fourths of the nation’s power. is
essentially a ponderous three-stage mechanical system. Water is
heated to high-pressure steam in a furnace boiler; the steam then

spins a huge turb”™

which in turn drives a big rotary mctor

generator, whirling ¢ opper-wire armature through a magnetic
field to produce electric current. Energy is lost at each stage, and
more is lost in transmission lines. The whole system still reflects
nineteenth-century attitudes that the earth’'s resources are so
limitless that we can afford, as the shortest route tc the greatest

profit, to waste most of them.’

" —Fortune. 1970

And even nuclear-generating plants are linked to the same

inefficient system.

.-F et

This is the Powercel 11, a backyard fuel cell developed by a
team set up by 32 gas companies. The cell, using natural gas
and producing no pollution, can generate 12.5 kilowatts of

power.
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AROCKET ENGINE

Rockerdyne and Commonwealth Edison Company of Chicaga
216 Curtently working o & Ot Blan to nstak 80 expermwnLa
space power machinie o7 Noo poltuting Engine 1o produLe eiec
at a plant near Jolat, Hihnots This poogram wilt matk the fust
Earth adapraton.of power umits devetoped for Apollo Satuin V
moon Hghts 11 stems trom Studies rhcating that such @ systeen
shows promie of provideog 4 Clean wure of pedkng power -
The tipe DI Caparity needad 10 tupplement tiase luad generston
durng peiods of neavy aletinal demand |

The new puwet ot ubbang fechnulogy SImIal 10 thatof the
kel eigne that heined 1 power Many uf the AFNN 5 Mos? 1M
DOLARE 51808 AU nes  will Ruve B Lembushon system hugked.
By @ muture ol ight hydracsrhons and kauadd syyen Instead of
profuting throst the enqine vie heat from the  omibustion
pracess will Tl walal M0 $TAAM Lo diee A totbune yeier st
bt en Coul ard 04 tanbers 0 11 6 Conventumial powe plant Thrs
Deen w5y 13 etfuried a mannar that well virtually elirnindre emvs
s ol particalates died other pollutants without 1he (oise ag
ity aNsCten wath ekt enyines

Thio «ombuster s dasiint 16 impiace @ L0t beed Woter 500
s 115 5 The sngaie (3 cuntact s sthcmnt And the engine
Ccan b Al To okder wind That woukd uthefwise e scrappeed It
Aphears 1he 101al operanng cosl woukd be 100 more thea (hose of
Curenl gas lurbines

Power Gas and Combined Cycles: In the seazco for new ways o
produce clean electric power from fossit fuels grnerating systems
that combing gas and 518am turbines are plaving an important
rote Combined.cycles offer the promise of greater afficiency than
conventional stations and the svstem can be des-gned to burn
most gasified fusls Also when supphes of natural qas end low
sulchur tusl ol becomaes In increasingly short supply, combned:
cycle systems may he the key to clean production of electrcity
from coal. » far mare plentiul resource Coal gasification to make
power gas appears (o be one of the less expensive methods of
elminating the sulphur from coal combustion, and combrned
cycles are symbiotic weth systems for coal gasfication. The
combined cycle system can be fired with the products of the coal
gasification process. and the gasifiers can oraw compressed an
from the combined cycle svstem.

The advaniage of a combined cycle system 15 that it hat the
potental of greater eMiciency than either a 4as turbina of steam
turbine atone Much of the heat entenng gas turbine 13 wasted
when the exhaust gases escane at relatively high temperatures
the exnaust gas of the gas turhme 13 chanrelsd 1010 8 boier rathec
then aliowed 1o escape the waste hrat can be usad 1o produce
Steam that would also produce electudily The ethciency of com-
Dinea pay and steam furdine syatems (s now comparable with the
efficiency of the best eusting steam powered INStANBNGHS -
about 39% 1t may be pOsSIbIE 10 £xtend the ethiciency of 8 turtrae
System wven futther by adding anothec cycle

At the hat of INDDYATIONS 1% DOwe! QeNeraLOn goes o0 There
are aven sjudies @ dwect cooversion of chemical anerdy to
mechanicat energy as s toutinely etlectad n muscle Furthermora
there are stucies i the propartes of magiets hguins — fesro
hydrodynamics in one eapaiment 3 cold tarraflud withon 8 pipe
i aUrscied o 3 magaet whete 13 pressute rars Heaunq the tug
within (he firid teduces 11 magnetc strength 301t leaves the Lielg
with more pressice The difteence in pressure qenerates 4 Yow
that CN Do Lised 10 TN & Liudime of Jraecatns Muth work o8 beng
dune (0 the et of Aigh temDeratiie SeCHOCREMICa s10rage Cells
1hat may heip o Lraate Pghe rencies hgh encugh 10 nower
a0 urban venicte

ENERGY STORAGE:

There arw many battery 4t other 101 ¢ fac ity units that ave
Bttty Deog mvestigated that will nicriedse the Capazity of eler
Gt $turage Studws 0 BRGE amd Catmem Batteney hongs
M hape W the concapt of butlery poweted vitiles Tivee o
Ala0 DT MOTIGE WhEh b e punping of water dugdy o
DeaR UMes LG (HsMVOUS That Can be Lapped on energy uae ot
1atmr Jumes has Cresting a surt ot water battery There
dlha propmasals far storage o sneigy o counrossid an Hydiogen
Whrh van i prduced by many ety soanes 1y ¢ fon of
Morage thal moy be the strage battery tor windimils i< aea
hetmal eaegy Sources Hesodich i soler bettery storaye hes ati
MOUGhl 0p inciedved Lapecdy N the furm of  advanced

phutovoitacs
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: " CONSERVATION
1 OF ENERGY

“We have examined the effects

that future growth alternatives are

fikely to have on our economy, society,

government, resources, and environ-

ment, and we have found no

convincing argument for continued

national population growth. On the

contrary, the plusses seem {0 be on

.4 | the side of slowing growth and

= | eventually stopping it altogether.

R Indeed there might be no reason to

q fear a decline in population once we
: are past the period of growth that

is in store.”

Final Report, President’s Commission

on Population Growth and the

American Future

b e e

As the United States Grows . . .
More Consumers Will Demand
More Energy Per Capita . .

Trends in U.S. Per Capita Energy Use

Millions of Population
Millions of BTU's Per Capita

B TR A T R oy e et
o o~ e

~ 800
— 700
- 600
Power consumed by appliances:
' watts watts - 500
Electric range ...... cevene...12,205 Refrigerator/freezer ... ........... 325
Laundry dryer........... e....4,855  Laundry washer............. 285/510 _ ‘,;oo
Air conditioner (window) .......1,565  Television set ................. 235 337
Dishwasher .. ............... .1,200 Fan (window) .................225 —~ 300 s
Electric fry pan ....... vee...1,195  Ventilator............. .....150/200 3
Toaster ...... R veve.. 1,145 Mixer........... Crereeei... 125 — 200 2%
lron ........... Ceeeeeas ....1,080  Can Opener.......... e 90 '
Coffee Maker ........... .e.....895  Sewing Machine.................75 oo e I 7 i
Blender ........... veeeeen....385  Tuner/amplifier ................. 50 ¥ : . %
Hair dryer....................380  Electric toothbrush ............... 7 0 m =

1975

1985 2000

— Estimated ——»
CONSERVATION OF ENERGY: —U.S. Dept. of interior

. Amidst the current concern with ways of producing enough More efficient uses of energy in various sectors may be achiev-
energy to meet the staggering projected demands, relatively littte  ed in numerous effective and relatively simple ways: electric heat
attention has been accorded research on methods of making ex- pumps for heating and cooling, solar heating and cooling. proper
isting supplies stretch further and drastically lowering the necessi-  shielding from sun in residences, architectural and engineering
ty for large power piants in great numbers in the near future. Yet practices that build conservation in, vacuum furnaces, magneto-
by one widely accepted estimate, five-sixths of the energy used in  hydrodynamics and the various devices discussed previously, the
transportation, two-thirds of the fuel consumed to generate elec-  use of smaller cars that require less fue! and the use of rapid tran-
tricity and nearly one-third of the remaining energy — amounting  sit, and recvcling: Conservation now could prevent blackouts and
in all to more than 50% of the energy consumed in the United loca! shortages now and provide more time to find the correct
States — is discarded as waste heat. : sclutions to our energy dilemma.

"Public Interest Report™ i3 a confimung senes of projects dealing wi'h the major envieonmental issues of our
tune Produced for free publn dis aron by the £, Education Grouo fpon prabit tax-exempt
scientdec. educational public foundation] under grants decvad trom citizen contridutions 10 Environmental Afert
(non profit. t3x exempt chautsdle organization} Projects by Alan A Tratner. Diector of Environmental Educa-
ton. Tony Shuits. Ph D Duector of Insestigative Resesrch. Ms Karen Lee Tratner. Propects Editor Additonad

copres may be obtaned by wiiting 10 EA. 1543 North Martel L A, Cait 90046, /5 A v




Nu‘!oniumgo “me io:ic"mdedﬂ.
aswmemodeonwmsecretgovemw
:_*rc Stong in remote areos. Now it is mode
TV ¢RCTS Wility companies in Iowns ol rund
F o JEPonium s produced as woste
u*\ -*'nercwt ruclear pOwer pioms. '

Pr—

“e word was crected out of oxygen, hydrogen,
soee= rcn ond other elements: thete ore -

s~ o coether. Man, however, has made ¢ few
€w & 2Tents; "plutonium’ is one of them.

-

-
&
~~eg-con scientists during World Wor it
S2.e cped o method, now no longer a secret,
‘o0 Lo plutonium. They lecmed how to
=2 ¢ snal emount of plutonium, about the size
o* & grepefruit, and to compress it rapidly.
T2 resut was an enomnous explosion: an atomic
expicsion.

F.oonium was used in the ctomlc bomb
ot w Cs dropped over Nagdasaki, Japan, on
A28t 9,1945. Negasaki was destroyed.

T~egre is ¢ growing concem that tenorists
- g-.t steal some of the plutonium produced by
s'ecr power plants, and use this plutonium

‘: Toxe nuclear explosives. Also unsettling is the

mougnt that countries 10 which the US. is

se =g nuclear power plants may use the
,*'*dacf plutonium 1o build an arsenal of

c'smic weapons.

'Pkaonumsmmwlﬁe umemmkgiﬁ\e
Tesult of the ctomic explosions it con be

wsed o produce. A very small paticke of plutonkam

—the size ¢f 0 groin of pollen— causes

ung cancer, i inhaled. A typlcet nucharpow
plont annuotly produces several hundred
pounds of plutdnium. A pound of plutonium, if
were efficiently spread around the country,
would e mote than eéncugh 1o give lung cancer
o everyone. it wos Glenn Seaborg, the
discoverer of phutonium, once the head of the
Atomnic Energy Commission, who called
pluionium a Yiendishly toxic” materiai,

The varicus owners of nuciear power plants assure
their neighbors that they will be careful.

Plutonium and other hazardous radioactive
matericls gre present inside nuclear power

plants and are fransported in vehicles that cany
radioactive waste away from these plants.

All nuclear power plant owners concemed do
say that they are careful and, yet, this year
_plutonium was discovered in the Erie Canal,
outside an AEC facility in Ohio that uses
piutonium, An AEC spokesman said, “We have no
idea how the plutonium leaked out of the
factory into the mud. This comes as a complete
surprise.”

The fact that plutonium was found in the mud of
the Erie Canal means that it was released -

in solid or liquid form, not as particles in the alr
that people might breathe. There was not

so much danger, therefore, that people living in
the vicinity of the plant would get lung

cancer from the leak. Howsver, If plutonium gets
into drinking water, plutonium can cause

bone cancer.

]

N\

mo,m.s hdddmch vewpam:tm!

LETIEENG T

All rodioottive materials. over time, lose thmr
copabitity 1o ham ruman beings. They run :
out of sfeomn, so 10 speak. as they continuously,
give off their harordous energy. Some -~ . -
radiooctive motenols Gisoppecs within seponds .- -
after their creation. For plulonium, howews, .
tens of thousands of years are required be@ofo 4

losizs its chility 1o hamn human beings.

Piutonium {ond other long-lived radiocactive

wastes from nuclecr power plants) will \
have to be stored--somewhera, somehow —for
hundreds of generations. The present ‘ '
generation will get whatever convenienca ihom

is from nuclear power plants and bequeaih
radioactive wastas fiom these plants fo future
generations. Some people call this the moral

problem ¢f nuclear power.

A leading concer researchet— Ham:u‘s Nobe!
Prize winner, Professor James D, Wotion—~
sc:dwhothefhoughtcbodpldonmandﬁs

" country’s nuclear power program:

" am increqsingly worried that the curent
blossoming of the nuclear power industry will be
an ireversible calamity for the human

race. Particularly scary is the thought that we
shall senselessly march into wide-seole >
employment of breeder produced plutonium,
the most dangerous atom man has yet tried

o assimilate into his industrial life. Only the tinlest

TV
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: SELININARY RELEASL [— =
For: Saturday, November 16, 197H CRITTCAL MUAGS Th
At:  Discussion/Debate, Accidents, Worker bafety,
Radiation Hazards
Topic: CUMULATIVE GENL''IC DLGRADATIO:

Spcaker: Dr. Irwin D.J. Brosso

Low levels of radiation that were considered “safe
a few years ago produce cumulative genetic degradation leading
<2 leukemia and other discascs in subscquent generations.
s tording to Dr. Irwin Bross, a leading cancer cpidemiologist
aid biostatistician, "The insidious danger of lcw level radiation

is 1uat there is no visible effect from any single exposure

~and the cumulative effect is lesc likely to appear in the person

cxposed to the radiation than in his or her children and grandchi?’
‘ne complicated scientisic detective work required to track

o1 these subtle effec:s has just been reported by Bross and
Hovarajan in PREVERTIVE MEDICINE for September 1974 (Vol. 3,

No. 3, pp 361-969). Fron the standpoint of the cunulative genatic
degradation hypothesis, AEC policies have sometimes served to
naximize the aencticvdamage. Thus at a reprocessing plant in

the Mestern New York arca young persons were brought in to work

in "hot" arcas until they werce cxposed to tle maximum permissiblc
radiation levels set by the ALC. They were then replaced by

frash bodies, This sprecad the genetic damage much nore widcly

“hrough the population of the Buffalo area.
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A-bonmbs, H-bowbs, and other nucivur wénpnns have fixed public
attention on “he dramatic, lmmediate Jdanpers of miclcar technolopy,
Much of the discussion of the hazards of the proposed cxpansion of the
netwvork of nuclcar bUer plants, for instance, has focuscd ot the chances
of a big blow-up due to reactor failure or terrorist attacks. But whilc
these spectacular short-term dangers miay pet the hewdlines, it is probably
the quict, invisible dumage done to human genetic material during routine,
normal operations of breeder technology that is a mach morc scrious risk
in the long run. Ins cad of sudden death for a few hundred victims,
cumulative penctic depradation promiscs slow and painful deaths for tens
Qf thousands of child*cﬁ, many yct unborn.

. The inﬁidinus dnmgér of the low level radiation to which all of
us in o technological society are cxposced is that there is no immediste
visible offect of the dumape that has been done by any single exposure.
Indecd, the domage is unlikely to have an ¢ffect for ahout sgven years
and probably will not show up during the lifetime of fhc person who was
directly exposed.  In our recent studies of leukemia in adult men, Dr.
Rosalic Bertell has dcvolopcd'mnthrn;tical tools to estimate the additi-
otitl risk produced by a single diagnostic i-ruy plate. Tho‘rclativc
risk is so small (2 4% increase) that the exposed individual is not
Likely to develop leusemia,  Nevertheless there has been invisible
damige to the genetic matevial of the cells and this damage can show up

in the children or grandehildren of the individual,

-
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The hazards ave subtle and we arc only gradually developlng the
technlques that are ncédvd to study them in humun~pnﬁulnt10n. We began
our study of the cffccts:nf low level radjation about 6 years ago with
the hypothesis that there was a subproup of susceptible children who
were highly vulncrable to low doscs of radiation that would have tittle
effect on normal, “insusceptible children. We analyzed data on 301
children with leukemia and 838 normal children from a random sample of
the same three-state arca. Considering diagnostic radiation delivered
at time of preognancy, we werc able to show strikingly increased risks in
children with n report of allergics and certain other discases-~-500%
increase in risk. ‘These findings attracted world-vide attention from
health scicutists but at-this point iti'ns not clcer whether the rndiatfon
.had an effect on the genctic materiul or %omc direct dcétabillzing
effect on the blood-making organs of the fetus,

In 0 later study, which was also carried out with N, Natarajan,
we cotisidered the effects of radiation delivered to women prior to
conception, Once again we found striking increases in the risks‘for,thc
suscoptihlc_§uh~gruuy of children but not in the insusceptibles. This
tine the machinery had to be genetic, Apparently the supposcdly “safe”
dosages of ruﬂiution resulted in children that were not only vulnerable
to Leuhemia but to many other discases, It now louks as if genctic
deficicney in these children is such that they have te be rather “luchy"
to live long chnngh to get leukemia. We have just completed a furtﬁcr

amalysis, which has just appeared in Preventive Medicine, (Vol. 3, No. 3,

September 1974, pp. 261-369),  This also includes che cffects of radiation

detivered directly te the child, lHere the effects only show in the
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Pr. Alice Stewart and the more recent veports of hr. Abraoham Lilienfeld,

COur childven will starvt 1ife closer to the broken or missing rungs

-8

children who pet leukemia after age 10, zuppesting a Jong latcnt'Pcridd'/* 2O

This would also scom to tnvolve a penctic machinery,

Putting together all of our findings, together with the work of

a hypothesi, of cumulative penetic Jegradation cmerges as the most '
prohable cxplanntinn of these cffects of low level radiation. A gcnctic‘
"fadder' analogy muy help to explain what is poing on. Imagine a very g
long ladder with hundreds of rungs but with the lower rungs missing or
broken. All of us start life at some step on this genetic ladder. . thnA
we are cxposed to radiation or mutagenic chemicals, we arc.moved a step
down the lqddcr. Natural repair processes may somctimes move us up a
step,  In the past, natural radiation from cosmic rays and other sources
and the repair proc:ss were about in balance so that on the average &

persont ended up in about the same position on the genetic laodder as X

where he started. R

With the advent of modern technolopy, thore his been a tremendous:
increase in the amont of radiation to which we are exposcd, There is a :,
cumulative effect from medical x-rays, nuclear wdapons testing, fcactors
and reactor products and many other sources. Although the natural
ropair process/coulJ hadle the nn{urnl radiatior, it cannot cope with

modern techuology. So all of us are being moved down the genctic ladder,

toward the bottom of the ladder. The children who arc very closc are

- the susceptibles.  They will be vulnerable to allerpics, infections, and

other diseases,  In our polluted cavironment, they will probably suffer - o

cnough additional ganetic damape to wove them onto a broken rung or

.

hwock them of £ the ladder entirely.

+
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In sum, then, we now have solid evidence that low lovels of
radiation which were considered "suafe'" a few yenrs ago are able to
produce cumulutive genetic degradation which can lead to lcukemia and
other disease in future generations,  The details of the mechanism are
still somcwhat speculative, We don't know how many rungs tﬁcrc are in

the ladder, how far onc must go down the ladder before coming to the
broken rungs, or how fast the Amcrican population is moving down this
ladder. The Tri-State data shows that we arc moving down the ladder and
we cannot wait until we have filled in 511 the details before we take
vigorous action to :ut down on the radiutionvcxpcsufe in our cnvironment,
Nor can we rely on che AEC or other government apencles to protcct us
cven though they ar: supposed to do so.

The policies at the processing plant for ﬁpclcur wastes in
Springville, New York, which are in line with AEC dircctives, are a
horrible example of this. The policy was to bring young men in to work
in the "hotter" par:s of the installation until they had been loaded up
with all the radiation exposurc that the AEC would permit. They werc
then repluced by fresh bodies.  In terms of the cumulative genctic
degradation hypothesis what this pulicy did was to maximize the amount
of defective genetie material that thesc young men will pass on to their
children and children's children.  the policy insures that the genetic
damage will not be confined to the regular cmployces of the installation

av the people living in the vicinity but rather the damage will be

spread out through vhe whole Byuffalo arca when these hundreds of "temporary'

vorkevs marry and have fumilies. From the standpoint of cumulative
eenctic degradation. this is about the worse possible rolicy but it is a

rollcy which the AL approved and encouraged.
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In speaking against the passage of Resolution - T will

restrict myself to testimony forthcoming from the Nevada B&diauo~)l

tive Materials Storage Advisory Committee. This committee was

aprolnted by Xk Governor 0'Callaghsn last September to advise

him on the,then A.E.C.'s proposal for a nuclear waste storage

site in Nevada. Although the Committee was composed of notable

and respected Nevadans in education, public sarvice and priwgte’v

enterprise, none of the members appear to have a background in

nuclear physics, nuclear engineering or nuclear waate,disposal.

However, two of the members of the committee are scientists; one

a seismologist and the other a biologlst. Both of these people

expressed critical concern about the safety of the A.E.C. proposal. |
Dr. James Deacon, the blologist, recommended that the. statej»

o\ T

~of Nevada "request that AEC suspend consideration of using the Hﬂlada

g ey o

Test Site for a Retrievable Surface Storage Facility " until it °

can be shown that alternative energy systems are not less duingins

and further;that transportation, storage and disposal problems

wquld not increase radiocactivity hégg;éEJs A
D%?i%iboses nuclear power generation'basically for the reason

that "a powsr industry based on geothermal, solar, wind, tidel an@r

fossil fuel sources would produce less severe and lessvdnngerouﬁ" |

environmental impact...* “The DES (Draft Emvironmental Statement) ..

does not consider alternatives to Quelear'enirgy development."...
' LARL

- .
The Test Site could be admirsbly located for the produotion\or-a*iu?  :'
energy. This is a competitive land use to a RSSF site, hnd’ltfﬁhpﬂﬁﬁfg~ é

ECONOMIC RESEARCH @ STATISTICAL ANALYSIS @ FEASIBILITY STUDIES ® ECONOMIC PROJECTIONS .
TECHNICAL REPORY WRITING ® DATA GATHERING AND PRESENTATION & POPULATION 8TUDIES .
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view these alternatives. Might it not be more advantageous to

Nevada to be a producer of a relatively non-polluting energy resource
rather than be the repository of radloactive waste from what will
surely be a short-lived nuclear industry?"

(pg E4) "While participation in the development of solar, geothermal,
and wind power sources would likely bring much favorable public
attention to Nevada, partilcipation in encouraging the development

of the nuclear power industry by accepﬁing a RSSF (Retrievable
Surface Storage Facility) would almost certainly carry the appelation
of Nevada as the site of the National Nuclear Dump. Such a designa -
tion could not help the tourist image of the state and might cause
. extensive damage if a leak of radiocactive material were to occur

in Las Vegas while in transit to the RSSF."

Further quotes from Dr. Deacons report critical of the AEC
plan include the following:

(rg. 5)“Transportation risks appear considerably wore signifi-
cant than is admitted 1n the DES, therefore we oppose the proposed
action." Dr. Deacon then quotes the DES (pg 9.1-23) that " a
decision on whether to build an RSSF may be made without regard to
the potential risks of transportation."...(pg 5) "Page 3.3-8 of
the Des shows that of the 4000 casks of irradiated fuel shipped
during the past 25 years, 300 incidents have occurred with release
of contents or increased radlation levels accompanying 30% of these
’ incidents. That 1s there has been release of radloactive material

or increased radioactivity on about 90 occaslons during the past

25 years instead of the none Dr, Pittman suggested."

ECONOMIC RESEARCH @ STATISTICAL ANALYSIS ® FEASIBILITY STUDIES ® ECONOMIC PROJECTIONS
TECHNICAL REPORT WRITING € DATA GATHERING AND PRESENTATION ® POPL ' ATION STUDIES
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. states that: "I don't believe this statement, and would likerto,seeﬁ‘

3 ' Taxa«»w Mmacbmz
. ~VHRGINIATITY |

(pg 6) "AEC credibility is suspect 1n regards to their abilitx«tbf ;F; :
manage radioactive wastes safely,..." "We are told in this DES f

that "transport safety 1ls dependent, not on the elimination of
accldents, but rather on the 1nte§r1ty of the transport.paekagihg,#ff
and slight increases in the probabkility of an accident oncurins 1

does not increase the probability of release.” (2.8-3)" Ir. Dcacan~f%£nﬁa

the documentation to prove it since they admit (3.3-1)'thé€::£é
shipping cask specifically designed for high~level waste bas yet
been builgfﬂL; A , le ‘ .

Dr, Deacon then goes intc an analysis of haturalbaokséound1rﬂ%”;f‘¥;
radiation and safety standards for induced radlation levels. Eé,lizﬁ
concludes by saying that: (pg 8) “The question of radiationrexpo#axo
to the people of lLas Vegas (. 18 not adequately considered 1n thﬂf°
DES. | -

These and other points raised by Dr. Deacon lead merté' o ij
believe that there is an unacceptable possibility éfqeeiious

radiocactive acciden@ occuring which could adversely'urrqct»thaﬂf

health of Nevada citlaens as well as the health of cur(?oﬁrist
oriented) economy, I feel that far more public discussion.and = |°
professional research ‘should be undertaken hotore Hevada aaozp&a i‘_ﬂfﬁgf

the location of a nuclear waste dump within her. bonndlrtoa.

AN
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Gentlemen, ‘ )/— <l0
I have come here today to ask that you také into consideration

this petition that many people have had the desire and opertunity

to sign . It asks for the presentation of detailed information in

regards to the storage and transportation of nuclear waste from

‘power plants to the'disposal area(Nevada), and that the people be

allowed to have a voice in their future. _

I feel that the people of the state may have been missled by
the A.E.C. in recent years, and that many facts should be open to
the public for consideration. I will here.refer to an article in the
New York Times, Nov. 10th 74, in wich it states that A.E.C. for
a period of at least ten years (64 to 74) had engaged in activities
that kept information from the public, and that they were keeping
their own scientists from investigating possible hazards of
nuclear energy.

I lived in Las Vegas for over 18 years and have been a
resident for 23 years, I never seemed to hear anything bad about
the atomic test site wile I lived in Vegas, but when I was in the‘
service I was in the East and there is wher the people seam to
have more worry than here. In other wordé it is like you have to
leave home to see what is really happening there. |

It seams reasonable to me that we should allow this issue
to be decided by the people, 1) it does not seam that the legis-
lature has time to devote to a complete examination 2) that there
would be time to educate the people, and have plublicity both pro
and con 3) so that in the end the people will have responsibility

for such a decision.
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Just because we have always before been Americas playground
for nuclear toys does not mean that we can not educate the rest
of the country as to a new image.

As for a possible solution, if the people reject an atomic
waste disposal site here. The prossesing of the waste and the
wait period after the prossesing is at least five to ten years,
so that hopefully there can be some way found to deal with the
problem, but until that time the waste is safe were it is stored
as much so as if it were in an interm waste disposal site here
or anywere. This time lag may provide for a permenant disposal

plan to be arranged.

Thank You

John Miller

,',e"}‘
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IN APPRECIATION
. o

An open letter to Don Tuohy //,,. <33
LCear Don,

you may or may not be wondering why Am-Arcs saw fit to present
you with a token of our esteem at the recent picnic held in
connection with the Great Basin Anthropological Conference,
The simple "THANKS" on that plague is for a variety of things.

It has been a long time since your first appeared before our
group end hit us all between the eyes with your "Coyote" speech,
(Half of that group never came back!) Some of us took a ser-
i1ous look at ourselves, however, and decided that we would try
to shape up, if you, as a professional woulrd Jjust listen to us,
You see, Don, many of us had been fascinated with artifacts

and archeology for years, but we were given the runaround by
University and Museum people. They told us that we nustn't
pick up artifacts-~-that only professionals had been ordained to
do that--but, when we would plead with them to study a site,
they were bubbling over with reasons why they couldn't do it,

Some of us are natives of this state, others have lived here
many years and whet we lack in scilentifiec, technical skill we
compensate for with & genuine feeling for the tools that were
once a vital part of the lives of the people who were the na-
tive Nevadans of so long ago. You seemed to realize that,
though we were amateurs in the field of archeology, we were
not all flery-eyed pot-hunters bent on destruction--at least
intentionally.

We saw you cringe when we showed you boxes of unlabeled arti-
facts, and flower beds filled with broken stone implements.

{e didn't know a Mojave point from a Sandia: but you took the
time and trouble to teach us. 0Oh, we still collect artifacts-
you could never have changed that-but we now label, catalog,
map and photogravh everything, and you and other professlonals
have access to our collections for scientific study. We have
lost some of our old friends who think you only want to confis-~
cate thelr collections and who choose to collect artifacts only
to compete with each other-like smgll boys with bags of marbles.

what 1t bolls down to, Don, is that you seem to respect peoble
in theilr ouwn rights, whether they are native Nevadans (the or-
iginal ones--Faiutes, Washoes, Shoshones) or whether they are
"hard-hat" workers or professionals in some other fleld.

Because of this, we want you (and your peers in the hollowed an-
nals of professional archeology) to know that we respect you.

With hopes for a continued and growine understanding among all
of us who have a slincere concern for the treasures of the past.

Am-Arcs of Nevada



>
COMING EVENTS--MARK YOUZ CALENDARS /_, ~34

March 13 Don Hardesty, Chalrman of the fnthropology Dept. UNR
will speak on "[ittle Valley", He will show and discuss the in-
teresting slides he has of the area.

April 14 Byrd Sawyer will lecture on the native foods of the
Peilute Indlans. XNot only will she tell us about the foods, but
‘'she will have some on hand which she wlll prepare.and perhaps
there will be "pine-nut soup tasting'" for scme lucky members,

May 10 Carolyn Cleland will speak on Indian Fetishes. You will
hear more about this later; but if you have any fetishes you
would like to discuss or have discussed bring them along.

FIELL TRIP FIELD TRIP FIELD TRIP
. Apr. 5-6 hpr. 5-6 hpr. 5-6

Mark your calendar for this event. Phil BHutchinson, who has ac-
cepted the Chairmanship of the committee to arrange field trips,
will announce the plans for this overnight trip at the March 13
meeting. You will be notified of final plans. Be sure to make
room for 1t among your April activities.

DISFLAYS DISPLAYS DISPIAYS

PLEASE share with the Am-Arc group your private collections.
Members have remarked how rewarding it was last year to see and
discuss the artifacts so generously shared with us by members:
Gary Noyes, Phil Hutchinson, Sharon Dalton, lMary Dick and Pete

Ting.
NOTES OF INTEREST PRCOM PAST MEETINGS

February This meeting was held in Carson at the State Museunm, -
Don Tuohy,; Director of Archaeology on the Museum staff, spoke on
"Baja Revisited¥. ILon showed the slides he took while partici-
pating in the “digsn ’

Nov. 1974 Dr Claude Werren, UNLV spoke on the studies he made
of prehistoric Iake Majave~especially in relation to the dif-
ferent water levels during the ages and the effect on human
habitation.

Oct. 1974 Peg Wheat, Geologist and author spoke on the "Geo-
logy of lake ILahonton®, Not only did we gain valuable scien= -
tific knowledge of the area, but Feg regaled us with her person-
al experiences as she clambered over rocks and brush and other
lmpediments. Peg generously offered to take the Am-Arcs to a
slte on the rcad to Pyramid Lake where the ancient water levels
are readilly discernable. This 1s a trip we hope to take at
Peg's convenience, ‘
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AB 210 . 2i&s

JUST WHAT IS AB 210 ALL ABOUT?

AB 210 1s a bill before the Nevada Legislature that will
establish the Nevada Archaeological Survey as a department of
the Nevada State liuseum to coordinate a cooperative program
to record, study and preserve salvage objects, localitlies and
information of historic, prehistoric and paleoenvironmental
signiflicance,

The survey will have four divisions: (1) Central admin-
istration at the iNevada State Museum (2) University of Nevada,
Reno (3) University of Nevada, las Vegas (4) Desert Besearch-
Western Studles Center, Reno. The Kevada Historical Society
and, the Lost Cilty Museum will also have representation on
the governing council.

With the passage of national and state laws regarding
environnental impact studies and site surveys, it is neces-
sary to have an agency to coordinate these studies, This
agency would bé & clearing house for other state agencies
such as BLM, parks and recreation departments, public utili-
ties and construction firms. All permits for any archaeol-
ogical studies would be issued through the survey. )

In the past, monles were not available for these studles
and we lacked a strong state survey program. States sur-
rounding Nevada, who themselves have a good, strong progran,
have “used Nevada &s a vast fleld school. Contract work that
should have gone to our state has gone to survey programs of
other states. When these studies have been completed, gone
are the study materials, artifacts and monies paid for these
studles. With our own program these studies will be done by
Nevada archaeologists and the materials and artifacts will be
here in our oun state for ocur use and stuly.

This bill has the support of all the professional archae-
ologists in the state and we hope, the amateurs. For us as a
group, this bill will make more surveys available and hopeful-
1y we will be called upon as certified trained amateurs to
help in the preservation of our past.

Am-Arcs has contributed finasncially to help with the cock-
tall party for legislators held at the museum on February 18th,
Also some members were at the party to help promote the bill
and answer any auestions concerning it. Yon't you as individ-
uals help by letting your legislator know you support this bill?
Contact; Environment and Public Resources Committee-Douglas
Bremner, chalrman and Ways and Means Committee-Don lMello, chalr-
man.



GOOD NEWS NEW NEWS OLD NEYWS ANY NEWS? /" <

Creat news; Am~Arcs will be conducting our very own "dig"
at Washoe Lake, Thanks to Don Tuohy, who got permission from
the State Park Service, we wlll do the impact stuly and site
survey at thelr new park sites on "Washoe Iake. This will be a
chance to show what a professional job we are capable of. Be-
cause this 1s a sanctioned dig, there will be NO private col-
lecting done at this site. Anything found must be turned over
to the site director for recording and study.

Work will begin on the site on Saturday larch 15th by a
special surveying crew plcked by Don at our Narch meeting.
This small crew will map and steke the ares in preparation for
the dig. On Sunday all interested Am-Arcs members will meet
at the New Washoe Cilty turnoff at 9:30 AMN. Irom there we will
proceed to the site for an inspection end concentrated surface
. collection before the actual digging begins.

Pon will be presenting more details at the March meecting.
Be sure to attend to offer your services for your special area
of interest.

Pues for the year 1975 are now due. Your membership form
has been mailed. will you please complete the form and return
it with your check as early as possible. Non-paying members
will be dropped from our mailing list if Gues are not paid by
June 1, 1975,

"Broken Treaty at Pattle Mountain" is a much talked about
film, %Vould you as a group be interested in seelng this film?
A fee of £75.00 is being charged for each showing. If you want
to see the film and would be willing to pay for it, let Jean
Myles, program chairman, know your wishes on tne matter.

Don Hardesty, Chalrman, Anthropology Lepartment, UNR
has agreed to be cone of our advisors as outlined in our Am-ATC
by-laws. Don will be joining our other advisors: Mary Rusco
end Don Tuohy, :

‘Due to the efforts of Dr. Robert Myles, we have a new
meeting place. Am-Arcs will meet in the conference room at the
Washoe Medical Center. Directions have been included with your
meeting notice.

An Am-Arc scholarshlp was presented to graduate
Steven R. Simme at our February meeting in Carson City. We do
wish to congratulate Steven as this years recipient. Steven is
now an employeec of the Nevada State Museum.

Have you written or read any articles you would care to
share with our group? *Thippings" will be hzppy to publish any
articles written ty members., In the past we have had many good
papers we hope we can get more of them from you.
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3, UINERSITY OF JEVADA, REHO ..,

DEPARTMENT OF ANTHROPOLOGY
Mack Social Science Building
Room 201 B
Reno, Nevada 89507
March 10, 1975 (702) 784-6704

Hon. Roger Bremner
Chairman
Environment and Public Resources Committee

Dear Sir:

As chairman of the Department of Anthropology at the University
of Neyada, Reno, I wish to convey our full support of AB 210, the bill
to establish a Nevada Archaeological Survey. The need to protect
Nevada's heritage is nowhere more evident than in its archaeological
resources and the establishment of a statewide survey would go a long
way toward fulfilling this need. |

Sincerely,
SN : ,
¢ / s -1—- A PASG RS -8 ',«,i?
. Vs
Donald L. Hardesty /
Chairman ’

DLH/bt

A DIVISION OF THE UNIVERSITY OF NEVADA SYSTEM
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Proposed Nevada Archeological Survey Organization
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CURRENT AND PROPOSED ‘
STATE ARCHEOLOGICAL SUPPORT IN NEVADA
COMPARED TO THAT IN OTHER STATES #

States Number of Furds for operating
professional and staff positions
positions in ~ in addition to salaries:
f.t.e's( Al "4'*‘;‘ P for professional positions

;“;u"’,. tn
4

Arkansas 11 $ 200,000.00

California 8 100,000.00

Hawaii 7 100,000. 00
Arizona 6 75,000.00 ;
Washington 5 30,000.00
Utah 3 40,000.00

New Mexico it 20,000.00

Idaho 3 25,000.00

Oregon 2 5,000.00

Wyoming 5 1,000.00

Nevada (1974-75) 1 1,000.00

Nevada (proposed) 3.75 ca. 41,000.00

¥ These figures are based on support in 1974; several of these programs : Sy
have been strengthened since then. See American Anticuity, Vol 4O, R
No. 1, Jan. 1975 for figures from all 50 states. .
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TOTAL: Fiscal 197

5-1976 $98,929.09

q'd
/ - (’u“ﬁi
FLOW CHART FOR STATE APPROPRIATED FUNDS
IN PROPOSED NEVADA ARCHECLOGICAL SURVEY
(A.B. 210)
Legislative Appropriation 1975~-76 $ 98,929.09
1 1976-77 $103,601.42
Nevada State Museum '
L
o Coordinator's Expense:s
N.A.S. Council N.S.M. Director N.A.S. Coordinator
700.00 Travel
1,000.00 Office
1,700.00 "
A
Direct Costs of Services
to State Agencies
15,300 Travel
3 3,000 Field/Office
18,300
) 4 L 1
Northerm Division Western Studies Central & Admin. Southern
N.S.M. at U.N.R. Center Division Division Division
D.R.I. N.S.M. at Carson N.S.M.&
City U.N.L.V.
Director 12,383.00l (No appropriation 12,383.00 3,942.00 (.25 fte)3
Field Arch. 10,326.00 requested) = eee—e—em 2 10,326.00 3
Clerk-Typist 6,371.0C 7,248.00 3,185.00 (.5 fte)
Salary costs 3,744.00 2,520.00 2,150.00
Travel 450.00 450.00 450.00
Office 1,000.00 1,000.00 1,000.00
32,820.00 23,601.00 21,054.00

Fiscal 1976-1977 $103,601.42 (7576 + 5%)

1. .5 fte of this position is currently being funded by UNR but will not be

funded in the

coming {iscal pericd.

2. This position will be filied by the existing Staff Archeoclogist of the
Anthropology Dept. in the NSM.
3. These positions are already being funded in part through the Museum of
Natural History at UNLV.
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From: Robert York, Cultural iagmt. Specialist -~ March 10, 1975 PN
. U.S. vept. of the Interior /,, S
‘ Bureau of Land Management
Nevada State Uffice

300 Booth Street
Reno, Nevada

Ph: 702-784-5455

To: Nevada State Legislature, Assembly Committee

Subject: Additional remarks to be read into the record, Novada State

Legislature.

] gend my apologies to this comittee for being unable to appear
today. 1 do not wish to greuatly add to my previous remarks except
to reiterate the BLN's continuing support for AB 210 and, to supnly
a brief rebuttal to certain concluding remarks that were made ot

‘ the previous session. These remarks were to the efjfect, "~—- Jhy
should the State chip in anything --- let the feds carry the ball --

n
.

First, that seems a rather odd thing to say? One usually gets the
impression that most Nevada residents would like to see less federcl
involvement here, not more.

Second, amd more to the point, "the feds" are not going to do the

Job -- at least not along and certainly not without State and local

support., The National Historic Preservation Act of 1966 and fxecutive

Order 11593 both mandate federal agencies to work in close cooperation

with State and local agencies toward the goal of Cultural Resources

preservation., And, The NHrPA 1966 set-up federal dollars to helpo

the states with fHistoric Freservation Flans. Flost of this is on

a matching fund basis. The NiP4i 1966 and most other bits of federal

legislation either impolicitly or explicitly recognize that the various
. states have the biggest stakes in the area of Cultural Resources

Hanagement. e (The Nevada BLM) are gearing-up intermglly to help
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us better protect and preserve Mevada Cultural Resources from our
own actions. e are cerfainly not going to be able to handle State
or private enterprise cultural resources problems. And, if the ltate
of Nevada shows no particular interest (meaning financial interest,
not just lip service) in the area of Tultural Resources Kanagement
then I would predict neither will "the feds.”

If your committee, or any other legislators, would like clarification
of any of my statements or remarks or would like additional data from
me, please contact me at the above adress or phone.

Cultural Mgmt; Specialist
Nevada State Office
Bureau of Land Management
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STATEMENT BY KAY WINTERS REPRESZNTING
LYON COUNTY PARX AND RECRLATION BOARD

This bill is a very good one for it would'provide
services that are greatly needed.
You are probably aware of t~e federal lew concerning
86% of our stete lands that says an archeelogical survey
must be made on any "disposel" lands that show traces of
ajp historic site. In the past this was often handled by
outside =rouns whozékimmed offvhiétoric items for taeir
own musuems,
. There are numerous nistorical areas in Nevada - many
in Lyon County and we would like to take edvantage of the

services offered by this bill.

I
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' Regolution S
Amendmant No. 439’:“(&» AzS 1—’ J2i1Bi11:Non 13 (BDR____ 1039

_—

“Tast 3ite for the storage and processing of nuclear material provided that
there is an acceptance by the Znergy Research and Developmant Administration

,'of the fcllawing conditions:

1. adx coolxng is used at tha storage fagility, 7
2.  a*l transportation avoidldc tha Las V&g&a nmtro\oli*an area is astab~ ;fn
1*saeu to thg site, | | ’ | 7 f
- 3. Approoziate state agencies and lqcal gove* ents can cooperate in; and

ccntxibuue to, thn development of the Eneryy Rasnarch and Dev»lopment

‘urunlstratiozx 's slte-spaci fic environmental impact statement; . . .
- satisfactorily o
4. It iS/zx&&xﬁxa*axg dnmonatra*eﬂ that adequatu radiaticn safegua*ds Aor;'jf

jtorage and trans;a tation can be daveloned anu will be ix nlamented

¢

"an@ be it further® )
AmendAthe:title of the resolution by deleting line 2 and 1i ine 3 and

inserting£

fment Adminis*rafion to cuoose the Nevada Test Qite for tha storaga
and pr cesslng of n"clear matarial angd Ior solar anmxgy Lasearqh-

undar the So ar ?nergy Research, Ruxais Devel~‘.
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