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ASSEMBLY ENVIRON~BNT A.~D PUBLIC RESOURCES COMMITTEE MEETING 

MINUTES 

DATE: MONDAY, MARCH 10, 1975 

MEMBERS PRESENT: 

ME:M..BERS ABSENT: 

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

None 

GUESTS: Kay Winters, Santa Maria Ranch, Dayton, Nev; 
Sandy McCormick; 
Robert Elston, Nevada Archeological Survey; 
Donald Tuohy; " " 11 

Kit Miller; 
John Koontz, 
Katherine Hale 
Dr. Sandorf 

II II 

Tom Young, Sierra· Pacific Power; 
Joe Murin, 11 11 

" 

Ethel Axt, Nevada State Museum 

II 

Jean Ford, Assemblywoman and sponsor of AB 21 
Jean Myles, Nev. Archaeological Assn; 
Keith Ashworth, Assemblyman 

The meeting was called to oraer at 3:15 by Chairman Brem."'ler. 
He called for testimony from witnesses who had attended the commit
tee meeting Friday, March 7 and because 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 th.at 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 sourcp 
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for her testimony as t~e 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 Sandor£ testified in favor of AJR 15. Dr. 
Sandor£ 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". In discussion with Mr. Price regarding 
various energy sources, Dr. Sandor£ 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. Sandor£ 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. 

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 
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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 you 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 ~tifficient safeguard?" Mr. Miller 
rep_lied, "No, this should go to the people and I refute anything 
the Federal Government says". He felt the p~ople 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 ispects 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 archeologica11---·-· 
dig she made with her family in the Red Rock Canyon area outside I::· 
Las Vegas and that they recovered 68 pou.nds of artifacts and rem- l .. 
nants of the Piutes. The archeological survey needs and deserves · 
recognition 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. · 
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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" an'd a letter from Robert York, 
Cultural Management Specialist, D.S. Dept of the Interior, Bureau 
of Land Management, Reno atta·ched 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 ~alues~ 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. Jef.frey 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 oJ 
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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 no~ 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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Bills or Resolutions 
to be considered 

AB 210 

Subject 

Establishes Nevada archeological. survey 

and makes appropriation. 

Counsel 
req~• 

AJR 15 (continued hearing) 
Urges the Energy Research and Development 

Administration to choose the Nevada Test 
Site for disposal of nuclear wastes and 
for solar eriergy research under the Solar 
Energy Research, Development and Demonstra
fion Act of 1974. 

*Please do not ask for counsel unless necessary. 
7421 ~ 
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Katharine Gardiner Hale 
1101 Keystone Avenu~ 
Reno, nevada 89503 

Transcript of Statement of 
Katharine Gardiner B~le 

given at 
Atomic Energy Corrunission 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 my own way here to help you 
make a decision that affects me as i~mediately as it does 
you. This is a country governed !lof" and "for" and "by" 
the people; thus I feel it to be my ti~e 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 backgro~nd. 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 flying into Vietnam 
in 1967, a teacher of pre-school children utilizing ~ontessori 
methods, and a teacher of ~ath 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 
Commission. 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 get a full night's 
sleep. Instead, I avidly read Wash-1539. Informative and 
complete as it is, the words that are 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 improver:1ents that "will be designed", in that, 
and other fields. But, there is no evidence at all for 
any safe threshold of radiation exposure. 

• 
0 Nuclear power is safe" is an enpty message. !Jr. 

/-

Walter Jordan, pro-nuclear member of the Atorr,ic Safety and 
Licensing Board said, "there is no ·way to prove that we 
have succeeded 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 ~evada, then there is 
real cause for concern. For, it took the A.E.C. a couple 
of years to produce the 9raft Environmental Impact Statement 
of Commercial High Level and Transuranic Radioactive Waste, 
and yet we are expected to digest that tome and issue an 
answer in a couole of months. If I were to adoot a child, 
it would take t~o years and I'd care for it for-20 years and 
love it for my lifetime. Yet, you as}: me to adopt your baby 
with less than a year's notice and blithely ex9ect me to care 
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for it for 24,000 years; and that's only the baby's "half-life"!! 
Only a martyr would take on such surrogate r:-.otherhood. "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 tone. 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 w!th nuclear pl~nts, 
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 nore thought. 

We have seismic eruptions (7 on the Richter scale) that 
are erratically lcicated.- No two happen in the same place. 
We have porous rock and sand because the state was underwater 
for centuries and anv leak could wildfire. We have a lack 
of H2o, and our popuiatiqn is growing; Reno has tripled in the 
last ten years. Consider the proble~s that you've encountered 

-2-
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by building the Virginia Water and Po~er and the ~iablo C~nyon, 
Los Angeles, sites over fault lir:es. Consider yo 1Jr adrni t_ted 
failures with the core-cooling systen and the possi~ilities 
of future failures. 

The A.E.C. said to the National Interv2nors that giving 
such information (concerning the troubles with core-cooling) 
would be proprietary. Proprietary means that tte ow~er has 
the "exclusive right to the use or dispos2.l of a thing". This 
is an arroqance which we cannot abide. ~he peonle have been 
able to co~sider whether or not they want fl~orlde in their 
H2O, or prayer in their schools, or whether or not to use 
a hexachlorophene product (and those words are u~derstood by 
lay pre-schoolers), and yet are not asked whether or not they 
want uranium hexafluoride to move in next door. 

As we all realize, 11 interir::" storag2 sits means II fo'reve~". 
If I am forever to be in a "Nuclear Park" then I ask you to 
consider a moratorium so that the safetv factors that ''will be 
designed" may be completed. I 2.dvocate-· a noratoriur:t so that 
the risks of the operatior. may be nac.e knmrn, and so that the 
citizenry of the states in vol v2c T'.'.ay, with such kno".·Tledge, be 
heµrd and make the ultimate decision. 

Some people have warned me that it is impossible to 
stop a $40 billion business in its tracks. ~hat is hardly 
my goal. I feel that some of the A.S.C. precep~s and proposals 
are naive and I also believe that for every solid scoundrel 
encountered, I will also meet a sensible human being. Such 
has been my experience on planet earth. I a111 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 A9ts of God, then 
nuclear waste storage is acceptable. I am an optimistic 
cynic. I have great faith in hQ~anity. But, I do not have 
confidence that some exclusive intelligence will arrive to 
deal with our wastes in the future. I believe in the longevity 
of human institutions by which this super race may be trained. 
Yet I recall that we are the fu-ture race in whor.. ths founders 
of this nation placed such trust and we are having a heck of 
a time. What sort of control do we have over the volatile 
spirits currently 11 doing time" in our penitentiaries? Very 
little, although we learn every day. We cannot guarantee 

-3-
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that the people of the future ,-;ill :r.ot :-ave even more diffi
culty with our volatile incarcerated nuclear garbage. These 
artifacts may be forever entombed. ·.-1.::..t::out cenefit of hiero
glyphic warning, and we cannot take tte responsibility. 

Granted, one person's garbage nay be another person's 
treasure, but genetic deterioratic~ and carcinogenic decline 
cannot feasibly be treasured. 

I feel a little like th~ "oro?erbia! Indian''; the A.E.C. 
is "moving west" and arrogantly.co~pro~isiLg the earth as a 
habitable place for this, and esse~tiallv all future, genera
tions. All information regarding the ca;gers of storing 
nuclear wastes nust be presented to the ?eople so that they 
may make judicious response and the "criticality" must be 
emphasized in as determined a fas~ion as any advertisement 

165 

for toothpaste, so that our unders~anding becomes seconq-nature. 

Please utilize Nevada's vast natur~l resources: gee-thermal 
power, solar pm·1er ("the sun shir.es every day in ~Jevada"), and 
wind power (Mark Twain called on8 of our winds the "Washoe Zephyr''). 
The fact that these resources are =ree is economically unpleasant 
to those vested interests that sta~d to ½enefit by the building 
and licensing of more nuclear plants, and the storage of the 
resultant wastes. It is an America:: tradition to find ways 
to reap profits and I have no dou~t t~at ingenious means will 
develop by ~hich profits may be realizec in using solar, geo
thermal and wind power. Please put your vast people resources 
to work on this and related nodes of research. Thank you. 

-4-.,, 
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Dear.Editor, 

Kathc1:::i:ic.: G~rc;.i:--.e::::- Eale 
1101 Ke1sto~~ Ave~~~ 
Re::o, ?:evac:.,:;. S9.SCi3 
January 27, 1975 

I-
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On December 12, 1974, having discovered t:-iat none of our 
"public servants" were going, I paid ny '.•:21::,.' to Salt Lake City 
to testify at the Atomic Energy Co:r.l!,lission ::eari::ss, concerning 
their plan to use Nevada's "barren \•:asteland" as 2. Nucle.ar 
Power Plant Waste Storage Dump. 

Bruce Arkell of Las Vegas testified that ~evadans want 
this dump because the Ne 0.rada. Test Site has Sl:iJ ::-:ill ion \·1orth of 
usable moth-balled equip~ent and the geolo;ical capability to 
store wastes iridefinitely. He was delighted ~ith the economic 
opportunities afforded by our accepta::ce of tte A.2.C. 's plan. 
He stated that he anticinated "no danaer" and :-,ad corrralete 
faith in the A. E . C. ~ ~ • 

This astonished us all. Nevada~s h~ve yet to be informed 
of the dangers, and our opinions have yet to~~ ~eard. 

Nuclear waste contains three de2dly ~~~-~~ie radioisotopes: 
Strontium 90, Cesium 137, and Plutoni~~ 233. 3~fore they lose 
their toxicity, Strontiu::: and Cesiun ~.us'.: D(; i.s:)2'::;.ted from the 
environment for 600 to 1000 years, and Pluto~i~~ for 250,000 
years. PlutoniuD 239, is carcinogenic. On~. ~illionth of a 
gram causes cancer in animals (of whi~h 2a~ is one) when inhaled. 
Once airborne, it can travel thousands of niles in a short time. 

Our society is unstable, econo~icall;, politically, and 
socially. We love it but know it to be un?r2ji2ta~lc. With 
odd extortionist group and terrorist clu~s cro~?i~g up every 
week, great precautions must be taken. ?arty ?O~~ds of enriched 
uranium or twelve pounds of Plutoniu::1 is t:12 a~.0 1.1nt needed to 
create a Nuclear weapon capable of killing thousands of people. 
T.wo A.E.C. employees have been caug:.-,t sni_;_:;gli::~ t'.7.at amount of 
Plutonium in their lunchboxes. The A.E.C. has no~ lost ~,000 
pounds of enriched uranium and 600 pounds of ?l~~onium 239. 

This is inexcusable. 
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Before 1970 Atomic wastes ,·:-::!r2 ::~s·.:::..:.. _ '.:Ju·c~e:cl i::1 carton:_; 
and barrels, with little thought:):: '::)8:.::.::-.-: a.:. lc~:-::.!~:c c.1nd 
contamination. The A.E.C. rc~~ins ~~~=~~~~-= tha~ ~Gthod~ 
"will be designed" for safe dispos=tl o: ~:-.-::se: 0.·:c.s~-:;s. Yet 
the A.E.C. says: "No pcrr:w.nent ,·:a:· ::o :::.:..s:;:::;s? o: t::is v,aste: 
has yet been designed." 

I must assume that the reason the A.~.C. has not launched 
a national and state-wide camoaicn to i~:cr= the ~eonle of the 
risks involved is that such i;fo;~atio~ ~~~l~ ter~if~ the 
inhabitants. With an informed pop~lace, there ~o~ld be no one 
upon whom they might foist the dread:ul sar~age. I nust also 
assu.rne that a $40 billion business (t::.e .;._.:::.c.) canr:ot afford 
such a scare campaign. 

We are in an energy bind, but that is~~ reason to.pbandon 
our senses and frantically grab the caro,.:sel brass ring._of 
Nuclear Power while relinquishing oar ho:~ on the guiding reins 
of common sense. 

• I have used large numbers i:1 t:-:is ls~::sr, 2.::-_::. I, like rnost 
people, cannot digest those fig~res. ~~~ ~2 share Richard 
Carrington's ounce of perspective: "I:: ~:-,2 ea.rt:--_'s :tistory 
co~ld be compress~d into a single ye2r, ::je first eight months 
would be without life, the next t~o ~oul~ see t~e most primi
tive creatures, manunals ,-;ouldn I t a:=::=:ear ·.:::-_ t:'..l th2 second (2nd) 
,_.;eek in December, and no H::)mo S2~;;i_e:-_s ·.:.:--,~.:..2. 11:45 0.::1. on 
December 31. The entire perioc. of ::--_·.1::-.i::-:.:.. ~~, 's •.-:ri tte:-i history 
'.•:ould occupy the final sixty ( c O) s e.::c::--_;:;.::: :::::: ::ore ::,ic:::ight." 

We are young and inex9erie~.::e~ i~~~~.:..::a~ts c: tje pl~net, 
C=c-:--d 1·t is pro~"'r tl1a-'- ,.,,.,, ;--,c, ·,Tilii·-c~ -'-r·. ~-=--:o·~- .;:,.,...~- +-- 11en act .. , ~- L- -·- >J- \, _______ ::: ,,__ --_.., ___ .::....::...::.::._..=.' "-.I. 

upon our knowledge, rather than learn ::o~ la::e. 

The A.E.C. 's tendency .to de:=:e~i o~ ~~e inge~~ity of future 
generations and our tendency to de?ene en ::~s A.E.C.'~ ingenuity 
shows an appealing kind of "trust", :Out ?.:: ::.??al l:'..ng lack of 
responsibility for our o~n actio~s. 

I \·1ant all building and lic(;::-!s:'..:-:~ c: ::·.::::lea:::- ?o·.-;er plants 
brought to a halt until the A.E.C. ~as==~~~ a p=acticable 
method of safely disposing of tl:ei~ ·.-;3.stes. I \-;a.~t :-:evadans 
to be deluged with facts before t~s ~.E.~. is allo~ed to bring 
the wastes into our state. I ,·1a::1'c tne ::-::0::i.si.o::1 to be our~, on 
a ballot, if necessary. 

I remain, as a willing to he i::-:.for:-:-.e::: ::evac::. citizen, 
cordially yours, 

Kutharinb G~rdiner Hale 
,, 
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EX. "A'' 

Any errors in my testimony may be attributed, in part, to the lack 
of accurate public information. Even ~r. Gates could only iely 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: "dou_bts 
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 H2o 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, gee-thermal and "zephyr" research? 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 ~ivin~ ~e the privl18ge af ~nue3ring before you 
1n behalf of the 1-i'evada l'r•:: t Si tc r.:; rt pl[ice !!lUG t s;ii taol c for the 
storage o.f radioaeti7e w~~~;tes. 

3ccause of the que~tlons asked hy members of your committee at 
the hearin;; before you lr.)..st iriday ( :-:~r 11i'1 7) I ~now that you are 
alr~ady aware of the econo~ic advRntaces to southern Nevada~ the 
beneflciul impact u;on e~nloymc~t,a3 well as ~ome information about 
the potential danger in the mast ~nlik~ly case of sabota~e,or attack 
tn case of Weir. 

My purpose in appearing here 1s to empnaslze that nuclear power 
can ,and should be, the major factor in ma~ing our country independent 
of foreign supplies of oil ; ~nd that tie availability of a disposal 
site for nucleur power ~-,dst2s is c~;se:::1.tl:::.,1 if 1:1-iclear -pci,·er is to have 
an unobstructed d~velo~ment. I de not t:s~~raJe tte ec • nomlc benefits 
to our state; in fact,· if I suspected Q d~~G8; to the healtn and the 
environment I would opp~se tte resolution. 

The ~any witnesses who nuve ~ppe~rsd here in opposition to this 
resolution see:n tote '..En·,r.;re o.f t~.•3 ,;r.'cat:-::r tarlger to our /,ealth and 
environment from tte current source~ oi e11crgy. ~y experience of over 
50 yeurs as an c:npl.oyce or consu:. t;,.:i.nt· to utillT,ie::, i-:as snown me thus. 
For example, one of ~J collese clnss~utes wa2 killed wi~hin 5 years 
of graduation wi:1:ilc xoriCln~ for 2. power compa::,,y. :.;y wvri( for the AT&T 
took me into ~est Vir~inia. rherc I s~w tte boC~es of miners laid in 
rows n~ar tt.e mine -:)O:?:talr, :1..t'tcr r.-i.n u:,dcrn·ound cx:ilosior... ~'le i1ave all - ~ ' 

seen the black c:!.oud,., -o:,-:c::1ed fro:r; t.:-~: 6!.1G,·~~: c:.' TY"WCr nla: .. ts and of , r . 
ffi'.::.ny !.ndustries; we ar·e all aware cf the ~,d._rerf:e effects of these on 
our health :::!..nd e1;.virsc,:e:::1-;;. ~ie r,n.ve :J.11 tnivolled. a.long our highways 
und seen the tree::; ,,r~~os2 d.f1a th r~:c1s been so3.led. by the 1)01Bonous gases 
exhausted from our c&r~. ~one of tho~e adverse effects are associated 
with nuclear power. As yet, no documented clai~s of dacage to health 
or envlron~:1ent in the vici:ni ty of nu:::lear -pcwer plants have been made. 

Men ti o:a has been iJ.G.dc u.urin,::: these hearinr:,; of thJ rsraoval from 
service of several .nuclear -power plan ts b CC'..,:.;.G C! of tl-:e di SC overy of 
leaks. N"o mention ls rr:2.da ttat most of tr1cse lE:s.ks are associated with 
portions of the nuclear ol~nts wh~ch qre the sGme as those in the 
conventional fossil-fucl~fired plants. io men~icn is • ade that no 
serious injuri2s to man or environment have been associated with these 
leaks. Nor is mention made that durin~ any ~iven year there will be 
hundreds of genara·:;ln;; uni ts 'l.n conventio:::13.l -r,13..:-:.ts out of service 
fo:: routine m2.interrn!1ce or posGi-oly becau:.::e of :=i. olown..;.u-p boiler or 
a fire caused by a turst oil line. These do not make the national 
headlines. I will bot that none here tnow ta.at some years back the 
PG&S lost a ::n.aJor 6encr~tin6 unit wlthln a few day~, of its placement 
into service. 

You are possibly aw:1re that construction :,f some nucle~1r plants 
have been canccllec. Ti1e high cost of a nuclea.!..~ plc,nt r'.ltirnr than the 
envircnrnentalists 8.re :cesnonsiblc for thir;. I a;c one of those who 
recommended to the SP?80.·many yc~rs aco that t~ey build nuclear 
power plants. It is wort!i. m0ntionlng that if r:.~c1ear plants were 
Gupplyln6 the power taere wo:ild not na:r be the irustratio:1 over 
frequen't rate incrc:1ses. :'ue S??:c-. wU.1 lrnllu ~- coal fired plant 
because nuclear plants are too costly. This excessive cost has been 
brought about by the inclusion in "tte designs of avery conceivable 
:nea.ns to prevent ac8icicnt~; that woulu res1.il t in radiation damage. The 
evidence from t:!oGe c\.:oert in tnlB field. is tL.n. t a major accident in 
a nuclear plant is .f:i.r· less likely to uccur •tir:m in a conventional 
plant. Or, as one expert said, a major accident mi~rit occur once 
in 3000 years. 



• 

-

-

(:?} 

/--
Z:,ast Friday, ]Gner,tl ::ahlo:i Sates sho•,.;ed :rov. pictures of the 

containers of the r2dloactivc wastes wnich will be stored in the 
open,te~po~arily, u~til researct and development provides a permaneit 
solution to the stor,1;e -proble:n. I:1es•_; Gont,1iners are hu 6 e, each 
weighinc tons and are 20 co~structed of steel a11d concrete ns to be 
practically indestractlble ty accident durin~ tr3nsportat:on or by 
sabotage on tne storaio sltc. 

Mr. Flan3as detailed the geoloJy of the proposed area. If by 
malicious inte~1t or tv 1ff!.r L!--1e -,,,;iste :rr~ter-lul 1.•:-cre released. the 
radiation would be co~fined by the curroundins ~o~ntains ~nd would 
have no harmful effect :fit uenetrated thB sur~ace. And if the 
radioactive wastes ~ere red'..lc~d to a ~l~ss-like solid, and this is 
the dire~ticn of muct research ~nd de~elopoent now being carried on, 
then the radiation would indeed be conflned to a li~ited area. The 
proposed storaz.;e: ,1r;e~1 stora;e )a.re1-1 i;:; 1 few hi.mC:.red acres ou.t of ~he 
more than a thousand square miles of tie Test Sito. 

r,:r.?l:in;as .::~ls::, comrt.ientcd 011 the feusibl.li ty of storing the 
wastes under;;rct~nc. D.t 6rcs.t de:-pt:1s,. :-le :~:.:ls :12.a r.:. :r.;'1.jor rcspcnnioillty 
for preparing tte un~artrouni for t~e ~~clesr jlasts durinz tne past 
several y·e::ir-s. It i~; r)ossi·ole t}:..:~t"t 211 o . .<:lstlr1g c:18.:J.Car created b;,r a~1 
e~Y-11· er 1'l'-:i' ,.,..,. co1 ·ld' "··e· ,··.cc,~. ~ f' "'"t 3.· •are"~ ..... .1. ~1,·c.--·'oer ,-,,.,~•l c' ·,._e cre·->ted _,.,_ lJ " .,) \.,I i..J. •J .~ LA..,__ ....., J ..., _ .l.l .._,; , ,_ ,._ .J ., - .-,.., Cl.. .., -··~•J.• '--"" V ,A-. JJ c ... 

·o•r a bl2s+ •• ,1.· -'-;..., .... ,., 0 \,"0'·'-: '(' c,:=> ... ,...,:,.;.. -<-l,--e "·.-:::,,1·0°·,.. c,,, "'~c'lr>t-ell --ou1 .J ... ~ 0 r0 \,. .,.. u 11 UlJ. u ......... Llo..-4.l. .. , • .:..t; 4 ,....,,, v .... -..... i..., 11) .. ..a, __ .;.,_"'U,. l; ............... ....,_ ._,,("1.,"" -...L \,.; ..... \... ..... \.IIJ ., 

the ·wastes produced d.urin6 sa·,cral decades· by nuclear -;:,owcr plants or 
by the m.lll tar::. 

In conclusi 01.1, I 'b cli eve th~.:. t tiJ.8 1-:eva d:.:t Test Site is the 
most suitable of a!l tho land s~tea so far considered; it is far 
more suitable than ~urial ;it sea with the possitlc disnstro~s later 
effects of sea lifa; it is far more s~it~ble- tha~ storage on some 
re~ote island rcacha~le o~ly by a thou~and mile sea voyage. I urge 
the adoption of Aia-15. 

I would also co:!lme:id tl1e ladies wl10 h2N·Je appeared here and 
have shown tl1eir concern for our environment; I hor3 they maintain 
their vigilance in be~~lf ~f urotecting o~~ environreent and hope that 
SO!!J.e o::: the t hln_::;s : i:-._crvc :~1en ti oncd :-:.:.l: ovo ·J111 ~,:,13,ses t to them some 
new directions for t~eir zeal. 
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To: 

1663 La Jolla Avenue 
Las Vegas, Nevada 89109 
March 6, 1975 

Bremner, .>cbmmittee 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 

t{.C-

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)CQark 
County. 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'sJfummittee had a ~ole 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 mp.king 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. 

,, 
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Teetimony eubmitted to the Nevada State Ae1ombly Collmittee on 

lm-1ronment and Publlo Resource• 

March 10, 197~ 

Boni ta Brown 
Boa 102 
SilTer. City, Nsvada 89428 

/-
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My name ie Bonita Brown and I have come to expreSB my opposition to the 

lSO,now tRDA propo1al to construct an 'Interim' hig~l•v•l radioactive 

qete atorage tac111ty in Nevada and particul_;ily obj~ct to UR 11,. 

I come in recognition that the recommendation• that will come trom 

these hoe.ring• will etteot. generation• to come. 

I baee my conclusions upon the reading of' the Draft Environmental 

Stateant (WASH-15}9)1 from 117 own reeearchJ from testimony given by 

Governor 010allaghan1 e Waste Study Oom.mitte•J from teetiaony given at 

the Salt Lake Hearings (at which I testitied)J and• moet importmt ••• 

I have talked to many Nevadan•. 

The United States bae been generating wastee tor ,0 year•, and af'ter ,0 

years no site ha• been tound that ie suitable tor permanent diepooal 

.4f'-j4 

...l ' 

of' the waete•. Thue Netada 1• being. aeked to provide th• badly needed 

1lnterim1 ei te, without much planning time. 'l'heae highly toxio, collllleroial17 

produced waatee muet be kept out of the biosphere tor hundreds ot 

thoueande ot year•• Mankind will be committed to perpetual •urvelllaoe 

ottheee eubatancee tor a greater time"than ia attributed to any civilization. 
It will be in our responsibility tor the lite ot the planet. 

Primarily, the accumulated waste• have been , thus tar, manufactured w1 thin, 

the weapons program. Tht wastes Nevada is to ~tore are those waste•, 

and the waste• yet to be produced by colllll8rcial, protit-ma.king nuclear 

power plante, and waste• from 19 foreign countries. Th• federal 

OovernDl8nt eubaidiz•• tho poverplant.e with tochnioal he)p, inauranc•••• 

through tho Prioe•Anderson Act, (ae no private insurance company will 

ineuro them fully) ••• and now, further eub11dy will be provided in a 

national depoel t.oi-1 waet. IU.o. ,. 
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Th• nuolear power progr8.lll has been designed as a atop-gap to eupply 

energy to thi• nation until more environmentally eound and reliable 

sources are de•eloped. 

I-

A growing export and national ooncern hae d•••lpod1quost1oning the oconolllo• 

and eat•ty ot the power plants. 

2, ot the 57 power plat.• in operation have be•n shut down tvio• in the 

la.et six montha due to damage in the emergency cooling systems. 
And those are just a tev ot the problems that have hit the plants. 

G«ltlemen, it has b•en stated many tim,s in th••• hearings that •we have 

the wastes and we must put them so!Zl8whore• ••• and, •we muet do our part 1a 

lfational Security•••• as Mr Plangu eta.tee 1 I don't eYer vant to be in 

second Place•• The 1UJllbe6ot this commi. ttee who have or are employed 

at the·NtS, have an understandable concern in the llilitar7 aspest of lh• 

nuclear program. 

I intend to ma.lco no coDllllttnt on that a1poot otthe prograa. I have no knowledge 

or desire. What I do auggeat 1s1 

1. Ve have approximAt.ly 6 million gallona ot hilghly radioactive vat.tea 

aow, atorod around the countr7. Ve shall undoubtedly produce aore 

in tho weapon• program, but thi• quantity 1• negligable when 

compared to the expected amounts or ~he year 2000 .. ($ZU¥¥¥M ( o011INroillly; 

produced) N() more than necessary should be produced • 
. 

2o Ne•ada ie being aeked to provide an 1Inter1m1 etora.ge •it..9 I 

propose that all efforts and money be dedicated to the solution 

ot a permanent, as humanl7 possible eate •tsposal. and, That 

energy source•, other than the quoeUonabl• nuclear be de•elopod, 

VB haye it, 1-t. IIU&t go somewhere, let it be done right.. 1Interiza1 atorgge 

1• the propo•it1oa ot de1perat10.-. 
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I teel the pre~ent propo•al rouse the Nevada Teat Bito(N TS) 1• 
I.; 

l. I cannot ••~•pt the justification or produoing the waste• through 

nuolear geMrated power. 

2. I feel the AE0 1B oredibilit7 1• euspeot in regards to it• 

ability to manage radioactive vaetea eafely. There have ot cour1e been 

•om• tamou• example• ot tank atructural tailure, human error• aocoapanying 

the leak•, euch at Hanford (106 tank, 197}) • Up until 1970,~o•t va1to1 
and tm le•• _ -,.v~ 

were buried in trench81/ Idaho hae refused the disposal •ite, • Idaho 

oannot consider the site until the removal of the vastly large number 

ot barrel• end boxe• containing traneurenic wa1te1 Yhich were unwi1ely 

buried in the ground {at the NRTS) pdor to 1970. • What t.hia mollD8 
. th• 

gent.leu.n is that robotized llining 111.u,t be doM on 80 acre• ot/ldluao 

re•orvatiom to 1ave the great aquifat ef the Snake River that 1• in 

dqer ot being oon'Ullinatod • In Ha.ntord there i• a trench ot buried 

Plutonium that. will have to be mined by robotized maohinall in order 
. Cff ~t!\.S ~~~c--r-,o "'1 Ttf PtT"' 

to prevent a potential -elmt.:::.Pew-41~- oould re1Ult. in u.••iT• 

oomtamination to th$ Paoitio Northwe•t. 

How can ve be aeeured that the planned Bite at the Nts will be 

any •af•rf How will we know ot any leaks or aooidentl when 110et ot the 

leak• and aoo1dente at Hantord, Savannah RiTer,Ideho haye ueually 

betn documented by some other agency betore adllitted by the Al'Of 

'• With each proposed method of storage there i • adlli ttedly an in••1 te 

releaee ot radiation. (~s,.l-15) •the radiaaotive material releaeed 

during normal operation• are very am.all quanti tie• that would be expeot.ed 

under routine operating condition• due to aonu.l co•taminatioh levoi.. • 

Thi• 1• ot ooncern in th• 11 ght ot recent finding• in Canada and theus. 

• :,Q4ilohael Ohri•t1•, on bebalt of the State ot Idaho. DJCO. 12, 1974 

J.l'O. Salt Laite Oity Hearing. ,, 

t-iP 

1'76 
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oonoerning the etudy otthe long ten11 effeote of low level rad1at1on. / / 

Studies have 1hown that human radiation damage ma.y not •how 'JP until 

one or two gmeration• following the initial expomr•• Thu•, vorkert 

and oitizene within and eurrounding nuclear 1n•tallat1on• such•• & 

power plant and eitee euoh •• the lffl are expoeed to greater a.mount.a 

177 

ot low-level radiation and are the ones considered in the etud1eal\t.6t-.l~"1 cnt TlfG.-
, ~-R.~L. 

Th• expo•ed person may have a normal lita-epan, but the etfect• ot the P~&..(c 

radiation ie ehowing iteelt in increa•ed louteiaia and genetic change• 

in the per•on•• children and grandchildren. (Rellber ve only have hai 
1 e:." re.,, 

,o/experience) Not only are leukemia. and cancer rate• inc reused 

in areas surrounding nuclear installations, .but effects are seemingly 

continuing to children having nothing to do vi th any mes.81.lred exposure. 

I lived in the Paoitio Northweat, and one would only have to go to 

any bar in Richland, Waehingtoa and tali to paople to h.ear,ot JU.A7 

p.ople W1 th cancer. 

4. Th• Water ba.Diia covicopt 1e g•nnorall)" thought to be un<.1x01wpt-ole 

tor Nevada, beceuee of ita great demand• of available water. According 

to the D&S(l.2.,.) •water coneumption would be about 70 million 

gal~one per year (at peak inventory) for either ot the two ooncepta 

using passive att•ooolJing •• !. Ooneuming these projected amounts of water 

in Nevada would be and irreversible and irretreivable commitment ot it• 

water reeourcee. Lae Vegae ie growing rapidly, vithit• own water demands. 

Bo we heve enoughf 

Anotherpoint ot concern 1• the aeinmiolty ot the area ot the NTS. ;; 
lhe r••ervatione expreseed by Dr. Alan Ryall indicate my concern. • Nevada 

ia one of the 11oet active eeiemic regions in the United Sta.to•. During 

the historic period •inc• about 1840 aix earthquake• have occured in 

• wee tern Nevada and aoutheaetern Oalitorn1• vi th tho magnitude greater 

than about 7, •~done ot theee (Oven• Valley, 1672) 

uy have the magnitude greater than 8. Soiemioity in thie region 



• 

-

• 

1• characterized by a tendency tor great earthquakes not to reour in 

the ea.me placee, over period• which are probably on the order of thoueanda 

ot y•e.re. Thu•, the ehort hi etorio record of eeiemici ty 1• not repr.eaentat1Ye 

ot •reae in which large ehocka might ocur in the near fubnl•• It the 

~ssr 1• to operate tor eeveral decade•, two or more great earthquake• 

will bo expected to oonr eomawhere in the region during the lit• til'la 

otth• taoilit7 •. Until detailed reeearch proves other wiaa, the poeeibility 

cannot be ruled out that one of these could occur on the Nov'4a Teat Bite.• 

6. Traneportation Sa1'et1• One of the moet obvious places for potential 
problem• concerning the proposed RSSF could be in the traneportation 

of the vaetee from~ •pent tuel reproeeeaing plant to the eit.. 

According to (DES 9.1-2,) •a decieion on whether to build an ESSF may 

be made without regard to tho potential riaka of tranaportatioa•. Thi• 

Statemant ie baaed upon the aseumption that a relea~e ot r•dioaoti•• 

material oaueed by as accident (truck or rail) ie an 1mpoa~ib111t1e 

,nd that the th• radiation emanating from the eealed caeke in tr•n•it 

is eo small ae it doeen•t warrent coneider,rtioa,. 

Ono must review governuntal proteetation• of ea.t'aty, vhln aumerou• caeea 

of grou laxity have developed in the handling ot Nerve g••• exploaiv••• 

and radiaaoti•• materials, which haYe been documented. Th• Di:3(9.1-6) 

•that they will take title to and be reepon•ibl• tor tho waste upon receipt 

at the •ite.• Thi• place• th• groateet burden of eafety upon the ~oeamea 

carrier•. 1)0T regulation• •r• not fully deYeloped or maintained in thi• 

Yi tal area. In many case• , the dri Yer• have no real training in th• 

handling and hauling ot nuclear waste•. Ma.ny radioactive cargo•• 

are not properly identified, and cargo routee are not made knoVtl to 

local authoa1t1•• responsible in the proteotioa ot the local populaoe • 

Train and Truck aooidonta happen ra&',llarly and. prediotabl7. •• th• 

,, 
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DWlber of ehipmente go up, th risk of eer,ou• accident• actuall7 happening 

1n3r~•etf. The AltO admitted 2 monthe ago, that thoueand ot pound• ot 
ra oao • iuterial ••nnot be accountod for. 
There haTe been radiation leake during ehipmente. A caae in point ie 

1.\ 
one cited by Dr. Jamee Doac6n •••• •that a leak of low level radioacUY• 

material occured about 2i year• ago in North Las Vegas, during tran•ter 

trom rail to truck.-• Thie leak wae denied by the AEO until documented 

by the !Pl. Ya• tee are regularly traneported through Laa Vega•. 

According to th• DES(,.l-18) •normal roleaees will originate prillll.?'117 
I 

tro• waste canieter receiving and handling area., where routine surtaoe 

oonte.mination 1• much llOre probable than in storage are•••• 

The Dg,:J then go•• on to li•t many other areas ot routine e•tiaated 

relea• ee ot radiatio-. 11 is incredible. 

7. The AXO ia again euapect in it• ability to handle radioaotiTe 

watt.a sately a1 no shipping cask •peoitieally designed tor high-level 

waste hae yet been built(DES}.~l). Th• AEO eaya th• technologJ erlat•••• 
. 

and that •there will be additional experience trom 10,000 more ehipmct.• 

vhioh will be made in the aext •even years. The caek de• ign• 

tor the high-level vaete •hipments required to begin in the next ten 

year• can incorperate the best d•.gety teatureC based on thi• experience•. 

(DifJ 1,-, and 1.,.7) 

Thu• tor the next. eeven years actual shipment will be teete tor 

the new caak deeignf 

8. Laet Friday, Dr. Douglaa DeNike epoke ot the ayrid poeaibil1ti'e• 

tor deetruotiv• sabotage all along th, nuclear program. Thie ie another 

objectioa. 

9. Finally, there cannot be and kind ot human error or a• H•n•Altren 

Hid, •No act• ot God IJ)e pernaitted•• 

~ u·oF~·L·'1 • &oLOfl>y Coe\l4t~NO~'S (()14 M l'l"fe: o,J 

wucu A~ U>~Te: ·oct-. A 1~ 
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I-
There are many alternative• that l could liet1and _an 11•ted in th• 

l)rat't Environmantal Statement• that could be done with th• vaete 

instead ot Interim etor•g•• Th• DES indicate• we could laave the 

waete where it 1•,until a final solution ie implemented.(DS:Sl.5-4) 

ONe solution that has been forwarded by the DES and Critics alike 1• 
a ~thod of 

the poeeibility ot ueing/Tranamutation and partitioning on the waete. 

Thie ie whereth• waete ie separated into tractions ot aignitica.ntly 

different propert1e• eo that the fractions aay then be given different 

treatment. The mor• long•live radionuclide whould then be aubjectod 

to nuclear bombardment with the object of changing eigniticant number• 

of ite radioactive atoma into atoma with aborter half•liv••• (D~5.,.4.) 
Thu• ehortening the tona ot containment tona million• of 1••r11 to 

hopefully, thoueande • 

My concern is primarily with the pre-maturity of the reeolutiomAJR #15. 

One request that baa been constant throughout Nevada, tr0t1 the Governor 

to Hevada1 e reeidents hae bee that Nevada need• more time, more infor

mation and hearings throughout the state to properly evaluate the propoeal,. 

Thie has not been done. -------
On one hand we have e. population that baa r.epea~dly- aeked tor f'aote, 

• and hearings and not gotten them, and on th• other, today ve h~ 

reaolutioblthat in eeeence will stand as a mandate f'rom Nevadans, asking 

tor the a1 te they know 11 ttle about. You have eaid Soutmrn Nevadans 

don!t worry about the NTS, that they are used to it, and tru•t it. 

Well, gentlemen, perhap• Laa Vegas 1e 1nuclear orientated••• the7 

eay, either through experience ae many of' you have or perhape ignorance 

&.at th• only te• tiaony I have heard hero on the resolutio~ favoring 

the waete etorage ar• people who will directly gain troa it, moni tarily. 

. . . .. . _______ ... ·---

• 
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The other Las Vegae Oitizenn who teetifled w•r• c,ppo•ed to it. I-
We all h&Te a deep concern for th• r1•1ng rate of un..ntplo)'IMnt and 

eoonoaio problems of eouthorn Novada ••• ae in the nation. 

1h no way can thie grave problem be minimized. More Jobe; more 

jobs are needed, but I teel th~t very few.Nevadans given a tt.ir 

181 

knowledge of this propositioawould consider the potential economic boo• t 

the facility may giTe to Lae Vesas worth the inherant and 1rreT• 

ereible danger that coma with tho •it.. 

What other induety could Nevada attract except nuclear orientated one• 

' it thie facility were to be co .. aotualt Most likely etudy center• 
-,ooe-oe G.oN• • 

in udicinerelaled to radiatioa. lihat about the touri•t•f 

Thie dtci•ioJli cannot be made •o quickly. 

I aalc that lJR # 15 &, tabled. 

Alternative• must be actively sought to help aleviate the economio , 

eituatioa. i teel that to euggeet that Nevada eeek to be a national 

•olar and geothermal research center is a valid avenu• tor inveetigation. 

We are talking e.0:,ut th• f'uture9 not just the next 4o year•. 

In closing l vuuld hlce to quote Dr. John fJ<)t'l:aans 

•There 1s no e1gn1ficant technical controversy that can be resolved 
by a debate on the merit of apeoific gadgets-in the nuclear power 
industry. What 11 really at issue i·B a moral question.•• the right of 
OM generation of humans to te.lco upon itself theearrogance of probably 
compromising the earth a• a habitable place for this and ee•enUally 
all future generation.a.• 

Thank JOU 

,, 
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l1c; t:"i'i.:ize ,;~rv 1:e 

Pc.::d:y rnd:cactivc wi:::t:) prduct frc.-:r. n:;clc:ir 
reactors in for"I:;h ccuntrizJ ~r·:: t.:fr:; i~,:.xrtotl 
ir.to th:? Unitul St~;:'":; in s i'.tc er tl:e :::.ct tbt tha 
Urut.:<l SLttcJ 1-u:s :::.:ricuz ·v:c.l:-l.!:Yc;; in stori11J its 
cwn r .1J:,,:.cli·.·.:? wa~tc;;. 

At th:~ p<;i~t. it iippc::.rz th~t tii:! U.S. ls well en it5 
way to !:~coming U-.e r::.1.!iwctive tlumpinz groiu1d 
for much o! the. world. 

At th~ ~:urc time, U.S. Atomic E::e:rgy Com• 
mis!io:1 officio.13 cot.ccd~d th:..t Uie U::.ittd Sm:es 
ms not so:vcd its cwn p:-(.l.:;~;~::; oi w~:.t:o di•,posal. 
Ard the br:ci :;o-yc::r hinto,)' of tiL'.' 1n.:ch,:ir ::.;zc :::: 
replete with si:::-icus shortcomL1~s in tl:c 
management oi r:o:dlo:.ctivc ,;,;;:;,::. proJ-:ct:; in Uus 
country, as the us Ar:;;ckJ Tim-:.: h::s r:ported 
sevet·al ti:ncs in recent w,c!:s. 

However, r:idiol?ctive waste products ~re 
alrcadv in stora•.':? here from Jc.pa, Car.o.da and 
It..Jy, and m:iny ~othrr co:.m:.ries v;i!l join tlis.t IL~t 
soon. 

American-mad~ Nuclear po\';er pfan!.; r.re :;oh,g 
into service in ma:1y cour:trii.::i arc,md t11c world. 
The Americ:.r. firm:, whiC:1 build tl:c r<!:tctors alll, 
hold co:1tracts for re;:irc:c;;sin;; tiic fud, foe scurce 
for nrarlv all of the ktl:.-;l iai!Joactivc wiste 
products zencr.'.'tted by m.:ck.u: rc:ctora. 

The fu~I rc,b muat ~ n·turnetl tc .li!G ccuntry !or 
reprocect!r.;t, n~d th~ Vt'tcte rcntJln her~. 

This predicamc>nt evolved from the Atom::; fer 
Peace program which th? 1nte Presldrnt Dwight D. 
Eiscnho.=,cr laid ~fore the United N:.lions on Des::. 
a. i\)33. In a dramatic si:,e<'C;1, Mr. Eh:enhower 
pledged this nation to the 1:-cuct·ful e::pioit.ation cf 
the ato:n on a worl:lwitle b:t3iJ. 

Ho followed up -:in Uint them~ two ye..:rs later in a 
message to s~ier,tists frc~1 aa ovE:: th.:! world who 
hadgath<"red in Gcm·va fer the U.N. CcrJcrence 0:1 
Peaceful t:ses of Aton:ic Er.erf;y. Referring to his 
earlier s~cch, the President said: 

"I st:1ted th~n. and I rcnffirm r.c-.v, that ~1~ 
Un:tcd Stat:s pkdJes its dctermlr.ation l? help fmu 
\"N:..ys by which the miraculous. invcr.ti·:cne;;s o! 
man sh::.tl not be dcdic~ted ti> hl.3 dcaU1 but ccn. 
S<!tratcd to his life. 

"THrn PL1:.7)GE wmcH we gave zo mor.tr.s ago 
h._-:.s b~come the l:lw of our land, written lo our 
~lat>Jtes by the American Ccn.;ress s.ud the ne:,1 
Atomic Er.l'r::;:r Act or 1~54. The r:cw act ~t.atcs m 
fortl:rigl:t lar.zui.ge tn:i~ we rc7ogm:i;e . cur 
rc.;nonsibilitfos to share with others, m a spirit ?f 
codperalioh, what we know of thz peuct:!?1 atomic 
art." 

'.":1~t i,ld:;1.: ld th;! U1:lki Stl'tcG Ir.~ n world• 
wl.k µro~u1.1 nim~tl nt d~vr!cr.,ir.i nwmic rn~rgy. 
U.S. ,dintfatg were !!h::,:i.tcht.l to fo1•clgn c:iplti.Ia 
ro enco.!:u~e the use or m:cle:.r power, and fo:-elgn 
sci.!r.tkt& ur.ll tccr,n!dnn:: were imported by the 
pllrn~lc::d so t:iat they m!ciht !.:trn from our cx
p~ri;?ncc5, 

Over the y.;ars American industry moved to the 
forcircnt in the promotion of nucle;;.r powe~. T,o±ly, 
com1):iniez In:c General Electric a.nd West!ngnouse 
build nuclear reactors for foreign countries arou:id 
th'! world. 

But ~s Dr. Frank Pittman, director of .w~ste 
m:i.n:igement for the Atomic E~crgy Comrruss10:1, 
noted in ~n in~ervicw with the T1m:s, more money 
fa to be made in thll fuel than m the reactors 
then1selves. 

"Gc:ieral F~lcctric prodaces fuel for reactors they 
hlVC sold around the world," Pittman said. 

The sales contracts rc-qaire the buyer to purchase 
fuel from G.E., Pittman said. 

'That m(':ins that the fuel ro-ls from the reactors 
m, .... be removed fro;n time to time and ship~cd 

w->< • 'I , 111 back to the GE reprocessi:r:g center m ".o:·ns, : . 
Rcus::-.ble uranium and other saleable rndio!sotopes 
will be extracted from ti1e fuel rods; lea,:~r,g c?n• 
siderable amot.:nts of extremely d.:-ad!y rao1o:ict1ve 
wa,;t~. . . his t 

T~ .. :ste products will rcm:un m t coun ry 
und t the AEC calls "perpetunl care." 

'l'ht Nrws-Rrn!d-3 
Tbu:$., Al:~t:~t '- im 

n1,s S!Tt'.An:m CA:,i:E to ri;ht in 1 
letter from !'it~r.,:m to Orq::cr.'s S-ln. Marie 
Hatfield. Th~ ser~"\lor hd v.Titt.:n tr.e AEC at th~ 
ra;uest d Nc.r:cy C:.it:c: cf Portla.::1, Ort., a 
mc:r.:w:- of An~th!!r !\Iother for Ptt.ce, tr.~ ar.tlwu 
orgnr.!z:iticn ih:it 1-.Js turned c,iuch oi its &tt::ntlon 
to nuclc.1r power. 

In his letter fa !fot!ield, d;i~ed Sept. 'l1, 1172, 
Pittm:m referred to igrccme:rts with 35 co:.:ntries 
ur.d"r the .\tcms for Pc::ce prozrnm: 

"Consistent with these agreements, small 
quantities or spc:.t fucl from J::pan and Canada 
have recently been proc~~scd at AEC· and com• 
mercial fadEties v:itcin the tr.it~ S~ttJ. The 
rueh-lcvcl radh1ctive \,·ns~ d.:-rived iro:n these 
processir:g activities remain .in this cour.try ." 

... 
In an lr.terview ,; lth the Times, Plttmcn nld ht 

doea net ccr..-:Jtler tl..? F"1.lkm cf !orcl:;4 wute 
sl;rJnc:.:1t 1:..:,:;rnze It 'will n,;;t t.:!d apprecl!!.bly to 
the w::.1te gi!ner .. tll"i by tb t:rJted States. 

He added th:at economics will force some 
ccuntr i:?s to bild their own re;;roces:ing facilities 
rat:.er than trznsport tha r.1aterial all tl:e way bic:C 
to tr.e United State.. 

However, AEC d~•.rme:1t3 in:!!cate that the 
amftunt of fuel for for:!'.gn re:l:tcr:J tr.:!t will be 
p:·occssed in th~ L'nitcd Sm~s may oe vecy sub
sbntial in tte years :lhead. 

Ir. its annual repor~s ~in the nuc!e:,r ir.dt.:Stzy in 
recent years, the AEC h.:ls pro;ected t.~at "forf::.;n 
f:ee wor!d rcquirc.7\ents" !or fuel will ne.:irly equal 
clom(;Stic requirements by 19:.S. The re;,orts In• 
dico.tc that more U1an s, per cent cf th.i:.t 
rcquirc:ner.t prob:i~ly will be met by U.S. 
processing plants in lflSS. . 

The reports also show that in dollnr values the 
export of nucle::r !u~l material and isotopes ex• 
ceedcd the value cf exported reactors and i:1'
str...ments ns early as l\lli3, 

As Pittman told the Tim!'S: 

"The money in tho long term .e !uel." 

. ;~ 

, 

. ' 
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• . Perhaps, the mnst dangerous single :1gcncy oufsi<lc of 
thc:l)epamnent u{ Ddem;c (DOD) is the Atomic Eu
erg Commission (AEC) which bas, :unonr. other 
Gllties., tlie imposi.ibk: t;1sk of both promotint anc.l rcg

tu.illy pt·nnancnl pni,;onim~ of the: t::1'.i: e cn\'ir<m:,1tlll I)[ 
our sp~,ccship by ili:; widcsprt::u1 ,,)d prt:::.u.tt:r,~ ti~.-: r,f 

vlating the peaceful u.c:es of &tomic energy. Under prc:.-
6ure fo1::i the pov,cr iodustr; cad c.t the urg:.:1g of a 
group of guilt-1.adeu physicists, the AEC emphasizes 
prornodon, and h...:s a dismal record at regulation. The 

fission re actor tcchuolo;v.y. V-.11ctl,a pov.. <.:r tcm:r:.tion 
by fis~ion c.m evcntu::lly b;; !h'.1th r.;.f::: ... nrt eco1.o;nicd 
fa prohkmatic::tl, but there fa no q;/f slim: the! it canw;/ 
be eit/11.'r tvdcr;. 11icrc fa on<! p.:iL,i. on whid1 ;:JI compe-

result bas been th~ AEC's promotion ·of a long series 
of schemes, virtu;,Jly all premature or 01mpldcly un
workable, which would lead to irreversible radioactive 
poi5ooLlg cf OIJC planeL 

tent scicnti~ts agre;\;: UH; AEC mu'.,t J,._:: <li~:.iemlY.:r•;<! w 
th.it t!1c promotion ?.ml rc:r,ul:cion cf thG u:.cs o~ a.omi.c 
energy no longc.r rest in the same bands. 

Radiation. SpiH at I{anf or<l: 
1"tne Jin~tomy of an Accident 

For most of tL.c 7000 workers at 
tl1e f..tvmic Ent!rgy Commission's va~t 
Hanford Rcservr.tion-and for most of 
th:} 26,000 Qd:z:eus of Richland, Wash
ington, Hanford's re~identid appcnds,ge 
-nucJcar energy long ago Jost its aura 
of rnyster;. They crew up with th" atom 
in a way mo1t Americans did rrot; they 
tea."'lled ro live near, if not exllctly to 
love, potelitiaUy hazardous sources of 
rad:atio.o, and they kemed to take for 
granted the stransc j,ffgCD and pira
phernalia of the business-"radwastc," 
the film badges. the head-to-toe cover
ans. the !Sdn-.illation counters. If nu
clear energy meant a mushroom cloud 
to mc,gt Americans, it meant a way of 
D!o 10 those at lli.nford. 

Nestled in a ~rook of the Columbia 
Jtiver in a dry. ~Imost empty corner 
of aouth.eentral W~hington, the 570-
square-mile reservation was the site of . 
one of the three "atomic cities" tbat 
tho Army built for the Z..fanbattan 
project. During the wp and for 2.5 
yean thereafter, great complexes of 
production reactors md chemical plants 
(there are nine reactoN, all but one 
of which has been molfibalkd) turned 
oat ten, ~ thousands of kilogram.<; of 
p1utonfont for the ru.ti,:m's swollen 
stockpiles of nuckar weapons. In the 
process, the chemical plants also turned 
out more than 70 niiilion L"allons of 
~Jttcnsefy radi~;ctive Jiquid waste. The 
AEC bas b.ecra slowly eveporat:ng 
the wasto down into solid cntcs of 
salt and ,toring t11c CAkes jn t:ted 
t.aks; 42 million gallons of the waste 
are still in liquid Corot, however. Either 
way, it mmtins an exotic legacy of 

m 

the postwar arms buildup that will !Jave 
to be guan!cJ for c,.,nturies until radi0-
actiV1! decay renders it liarmks:,. 

The waste b also aP aspect cf nu
clear enc::gy t>iat I-Ianfonlians have 
learn..:d to live with quite well. Pcr
h:ips because of tbfa necessary ac
commodi:i.tion with the atom, and per• 
haps becau!>c spills of radioactive wt-.~te 
are not sll that unusu:il c:.t '.Harc:ma:. 
officials of th; Atlantic fjchfield Harr
ford Company-the A EC contr;,.ctcr 
in day-to-day charge of ali this nuclear 
garbagc-evinceJ 110 si[!ns of urfency 
in June as hints apreared of yet an
oth.::r spill. 

In fact, they kept tbe bad news to 
themselves for an entire working day. 
·Having confirmed at a 9 a.m. meeting 
on Friday 8 June tm.t some of the 
waste was missing, ARHCO ciiTicials 
waited until 4:25 that afternoon be
fore te!cphoning the AEC's Richland 
office and relaying the news: One of 
the oldest and largest of 151 u.ncer-

. ground tanks of "high-level" WIISte was 
leafJng. 

No one knew how lor,~ tan!-c 105-T 
h2d been leal:ing, or how· much of its 
caustic, boiling contents had seeped 
into the s:mdy soil ner;r. the center of 
the rescrvetion. As a matter of fa~. no 
one was certain how much liq1ud had 
~en in tiJ~ tack in the first piace. 
Nevertheless, the AEC wa, advised 
that emerg,mcy pumping operations 
would begin late that ni&ht to salvage 
what remained in the 533,000.gallon 
t:mk. . 

It was only around MOU on Satur
day 9 June that,, fedcr<ll authorities 

1 

and ARJ-fCO technki:::n., b-.:g<':1 · to 
grasp th,; r.iq;l'itud~ d 11:'.! probJ.:m. 
Picking tlirouzh wha~ r,.:,;:sr:r record,; 
they could find of th,; lt!;;J;i;ig tent's 
contents (a month lai,:;-, son,:) recoTG:, 
were still mi;.sin~•), k;::hnici,u;s calc;i
lat.cd that t:,c ~ee:•<lf'.•~ li,d benu 
"on or 2hou~fT~.;:L l-'cr 51 J/:; 
th•!rcaftcr, rough!y ~!~ 1.A)g;l~~ 
liquid "-'ll.Ste h:>d cfribbkd O,!t of 1:1e 

stcel-and-conc:rcle t,:nl~ CF.c:1 d,i_y; th} 
tofd !u"s fa e~t:,,1;,tcd ;:,.t P5,0·70 ri!l
Ions, co11tdn;1,g 40,(},~,) Ctn>., -cf ---~--~~-------
ce~ium-137; iC:,0JJ c,i:-i,:, C'f f~ron-
tium•9G, 4 cu:-L.; 0f .2I.utoniD:2, 2.'1d 
i;rm:Jkr arnm1.:1ls of ;;.s~?.:-te~l 1;~, (')n ty
_P.rociv~. 

The AEC he<J me;hoci;;;t.!ly and 
<.ieiiberntely dis]i0.~<:d. of fF.:t' lars~r 
amounts of radioactivity in Hanford's 
s0il ever th-1 pao.t 25 yer.r:;, Et.:.c! (!1.!ite 
safely, it in~ists. O:.h~r high-level wru:te 
tanks have also iwt:d. Between Aui::ust 
1958, and thin Ju,;~~-tr7i 
422,O()::J gi:.llon-, confl,.inin:c mo:c th::.a 
half a million curie~ !'eepe<l o;;~ of 15 
o~her trnks, all of which h.:.\'1! sinccJ 
been "retired." }kt the It.ak in l tlc-T 
was something ciEerent. It v-•a:,; tbo 
Iarge~t sing!t~ accident::-.! ref,::.;,:«c Qi 
radioactive 'll'a:.,t,! in tlJ,, com:nission's 
~. an<l ~ily its mo~t emlJurassing 
incident since P:rojec! :tfane!>e?!)', :. 
wea~ teS'! that w.:ot ?.v:ry iu NevaGa 
in 1~70, sending s puff of fr!iout cll 
tho way to tI1c OJ1adi.::n borrla. 

Net surprisin~Ty, fhnforrl's b;,i It: .. ~.: 
has bios.,;c,mc,: int,> cue cf th<;; /:.EC's 
won;t public refa.tit:ms rli.~!:!ers b. ye:...rs. 
Environmcntd ~rour,,1 ll:-ve 1ibi c 
f!un:y of Je.wswt:, ~l:ini t-1 s!0p t!!~ 
flew of WcSt-..-s fror.1 H&nfor<l'-~ 1,,_..., 
chemica! reprt'CC$~in:; plr.;n!s, n<i tlv; 

8rill has brou&ht m;t a ra~h <"f frie:;t
cning headline:; ll(' ~nc cbwn foe \"-.'c-,t 
Co~st. On the rnomiq~ of i fol~·. fo.-: 
ifl,;!ence, 22 d&y:i r.ftcr tr1e J'-.I:C f t 
kichiand iuucd e. f'!'C$:i Nk . .r.s~ d:!
!i~ribiu~ tfte accid~~:t. re..dc:~ o( the 
I.os Angeles Times ,:woke to n rfa-
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column h:mm·r acro:,;s the front pa6e 
clcclarin~, "Nuc!e;,r \Y3st~s Peril 
Thou:,a:1l!,." 1hmn,1s A. N::mzek, 
th.: AEC'.s general mana~et at Han
ford, h:t, cv.::n been ge1tin3 worrie<l 
kll~rs from his relatives. "Th::y'rc 
wondering wh:ifs guiog 011," h::: says. 
"Arc we d.ropolng into a hok, slipping 
into the sea?" 

Wheth~r anyone h actu:illv im
perilcJ i,; a matter of dispute. AEC 
commissior.er (1;J.r.:nce E. Lar:;on says 
that he's "distrc:.sd at implic::tions 
that large masses of people are cn
dJngerct!": a., e,1idence to the contr:uy, 
he notes th~t r;;idioactivity in foe Coium
bia River, dowi1strcam frorn Hanford, 
is Jess than h:ilf that pre"ent natur:illy 
in the Pot0mac River. Nemzek, for his 
part, contends that no high-J;:vd w:iste 
has ever reacltd gr.:>unc!watet ::it Han
ford, anJ he ;,eds th~t. even if afl the 
wa .. te stored at ?fanford did somehow 
escape and reach groundw::itt:r, radio
~ctivity in th-: Columbia Rinr would 
still rernain within drinking ,vater 
standards. In any case, the site's 7000 
workers are going about their normal 
rot:t~nes, and I!ichiand, at last report, 
was calm. 

More to the point is what the incident 
reveals about the teenness of the AEC,; 
vidhnce ov;:r th.! nation':; V?.s: and 
exran<lin~ stl~re of nuclear proc::sshg 
wastes, 75 percent of which are storl!d 
at H:rnfonl. Is the AEC reallz ;:,~.:-d 
to manage thousand;; of pound, of 
w~1stes th~,t civilian nuclear power 
£hnts will he ~<cnerating in the years 
ahead? And how, cxac~!Yi_ coutd it 
Jose the quivulent of a rai!ro;,<l 
tank car fu!I of radioactive JiquiJ7iot 
enough to bo!I itsdf for years on end 
and knock a G..:iger counter otf sc:tle 
at a hundred pace~? 

The AEC has been asking itsdf such 
quc,;tions btdy, and, with n.:itable 
candor, is I.:ttin~ the public have _a 
loo1~ at the ar:swe:-s. · In resp(jnse to 
)awsuils fil~<l by the Natural Re5ourccs 
Defense Council and other -environ• 
menfal gro.ups, ths! AEC has promised 
to write :m environmental impact 
statement asscssinz the full range of 
it<: ,vaste management program'i; it is 
op,.:niog U? uud.-:ir waste infornnticm 
centers in th·~ citil'~; and it is pnb• 
lishinz a J 0'J3-entry bibliography of 
r.::a:arch pap,m1 covering storag¢ and 
cli~pmal of wa,1·!, at Hanford from 
19 51 to the pres..-nt. 

The tirst rc,l product of this open
wioJow policy fan ~2~~ ri?oort on 
th,; cau.~cc-s of June's r~rd k:1k. 'U1¢ 
report, written by a four-m:in commit-

~ AUOUST 1'1i'J 

Hanford Reservation 

S,;a:e , ________ , 
5 miles 

t; /)~ 
184) 

.. ~ ·, 
--

Map depi,;;ts si!e of n11cleo1r wri~te spill found in June ,tt the AEC's H.;nfot<l R,-;.::rva• 
tion nnr Richhn,!, \V:i~hington. Hatchur.:d are:1; <knote plutonimn produc~lon reactor 
sites. [Kenne,h D. Smith] 

tee appoint~<l by Ner:1z~k, attributes the 
accident partly to a,;in:; tanks and 
erimitive monitoring t;;cbnology, but 
mostly to mana.~~ri,:l J'.lxily and human 
error on t:ic r1art of Atlantic Richiidd. 
The report also contains a brief ad
mis5ion that the AEC's Richbnd oocra• 
tions office, which ic; supposed to super
vi,c Hanford coutr;ictors, failed . .12 
detect flagrant d-eficienci;;s in m:ln:ti;•!
m~nt of lianforJ's 13 wast\! stora~ 
tank "farms;." 

The bun3ling attributed to Atlatttic 
Richfield ( which h:H declined to com
ment on the report) would be unbe
coming for a municipal se'.va::;e 
plant, to s?v nothin'.; of the :;ation's 
rmr;1 rcp0sitl)ry for ~rnclear waste. In 
practice, thee! are two ways of de
tecting a leaking tank. Whil~ neither 
method has changed much since the 
Manhattan Project, they b\)lh work 
pass:ib!y well if evcryoue pays attention 
to hi.> job. For one, tank farm OJ2::!:':_" 
tors were s11ppo,ed to take we~k!y 
readings of fluid kvel3. Second, they_ 
were 5uppo,ec.l to ta~c w•Jekly or 
monthly radiatil•n rcadints at dry wcll:. 
spotted :irouml the tanks. If fluiJ fowls 
sank and radiation in the wells rose, 
that mc,rnt :i tank was I·!nJ..ing. Simple, 
but not fail-safe. 

The problem, according to the 
report, was that the opNaton who 
took the rcadin~s did not know he>w 
to iutcrprct lh~m~ :ind ~•¥ s!)iit 
su~rvisor in charge <tf halt' of Hau
fonl'$ tanks, who ,lid know l"r.v to 
read_ th¢ data, 1:!t 6 w~d,s worth of 
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en~ ami 1,-:-aph., pile u~~~k 
bcca.? ~ 0f '·the press. of ott1<:t d½Li~ .. 
h;: :;:1ld titer, a.id n~v~r got ~-01.md 
to reviewing them; and con:.equently 
a "process cont,ol'" t•~cbdchn ehe-
-Whcre at Hailford, who was ,up-posetl 
to b~ reviewing tb-: tank r-,:i.dia::s for 
"'lone-term trends," r'."<'eived no 1fat::i. fol'. 
more th:m a mont~bc ·tcchni.:.i.an, 
who was not id-:ntiu'.!d, waited '.tntil 
30 May to complain about the clebys. 
but he nevertheless emerges 11s tha hero 
in this wsmal story. FraJment:uy 
readings of fluid· l::vels in 1 O,S. T 
arriveJ in his hands on Thur~y 7 
June, but it was enm.1~ to show that 
something was ami:;s. The tcch::ii:ci:m 
put out the ahrm; the supervisor con. 
firm~d tr..~ Jcak the M:<t morning :\fter 
checking his records and . pion'lptJy 
resigne<l. 

All of this, tile r..:port s:qs, led 
to the di,covcry of more far-rt,a.ch~ 
ddidcocit!s that AEC offida!.- lud 
previously faitc<l h> nofae · or foUy 
apprecbt~. Communications within lhis 
tan~{ farm manage:ilertl w~r~ cllro'aic
ally _l!c_:s>r; tb«e was !!£ 0w~li.ddi11t:d, 
form:ili1.t.·d trainin~ C!:03f:tl:,l" for 
operators and r.o sn,t-:matic <.!'c_:;l;;ing 
of their c•ualitkatio1a; written ind oral 
im,truction~ tt, t;in't.:: opetatc,u _ w~re 
neither "con:-;ish:ntly npplkd uor tt"1l-

plctely unucrstooJ"; nor wn there 
evidence: t}ut :.t1f}t'.'rvist1rs were c:hecking 
.. the \,pcratt,r's knowledge of wh:it he 
has learned"; no formal praveotil't 
mai11ten:111cc prop.ram tor RJtlAiti,ritt3 
equipment existed; and 00 cvftl~ 
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• C't•uld he found that lon-rankinr-
1\RHCO ofl'idals were paying ~mch 
:,!_llcn!ion to tl:c k;ikv tan;;, farms, in 
spite of pre.\Surc from the AEC to 
tirhtcn up monitoring procedures :inJ 
in spi,c of a "growing number of 
radioactive leaks," as an AR I fCO 
memorandum from September 1972 
puts it. 

For all its shortcomings, though, 
Atlantic Richfic!d did no more than 
make the wor~t of bad circum~tances. 
~fonitoring systems were so primitive 
that, even if everyone had performed 
up lo expectations, between 27,000 and 
38,000 gallons of waste would still 
have been lo!.t. Moreover, the t.,!lks 
were wearing out ( 106-T was built in 
1943-44, and 108 ethers still in use 
are more than 20 ye~rs o!d) acd the 
AEC knew it. 

Multipfo Warning 

Indeed, as if periodic leaks were not 
sufficient warning, from 1953 to 1971 
private consultants, the U.S. Geological 
Survey, and the Government Account
ing Office (an investigative arm cf Ccn
gress) all had warned the AEC that 
it was courting trouble by its con• 
tinuing reliance on the technology of 
the l940's to store the nucleH ,vastes 
of the '60's and '70's. In the face of 
this advice, tl1e 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 
construction, but has been forced to 
decommission 25 as confirmed or 
suspected "leakers.") 

One of the first cautionarv notes 
is founJ in a cla~sii>ed study of Hanfo~d 
groundwater characteristics, prepared 
by the U.S.G.S. in 1!>53. 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 . . . [isl not 
entirely k119wn." The U.S.G.S. report 
was declassified in I 960, but WM, not 
r.ublishcd in the open literature until 
this vear (as Professional Paper 717). 

Nevertheless, on 29 January 1959, 
the then manayer.of Hanford ch•~mical 
plants, Herbert l\f. Parker, told :\ con.: 
eressional hearing on m1dear was!\: 
dispo~al tliat he confidently t·xpccted 
the storaec tanks to remain sen·iccable 
for "dccad~" and 1ws~ibly for <\'- long 
as 500 years. Asked whf:thcr :my had 
ever leaked, ParL'.:cr replied that fluid 
levels in some had undergone "sus• 
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pictous" mciJl..rioPS, hut th:it "we arc 
pcr~uadc1l tlwt 1wnc h:,s ever kakt-J." 

A GAO ~ort <l,;tcd 29 J\fay 19(·8 
tell,; a ratlwr di!fcrcnt ~t~ry, however. 
I~. ten t:,n~.'> .:t IJ:;_nfor~I 
lc:1kcd 227,000 rallon•; of Wd\.!_C, all of 
which wa, saiJ to be hclJ in tlic ~oil 
h.:11c;1:h the tanks. The fir:.t m;,j,)r leak, 
of 35,000 ealloas, occurred in Augu~t 
1958, 6 months before Parker had 
testified. Later, the service life of rc
mainin.P, t.inks l,ad been rclfably esti
mated at' 10 to 20 v,.:ars. The GAO ~aid 
~tructur:il weahne!>ses and corro~ion 
were ''almo-;t certainly present" in 14 
tanks, 4 of which h«d previou\ly k:1k..:d 
but were still in u~c. The AEC h:id ap
parently ignored the a<lricf! of co,1-
sultant-; from the Jlli:wic; In,titutc of 
Techno!o~y. who sait.l that some t..:r.ks 
w..-,rc being :,lrcssed "well beyond ac• 
cepkd design limits" and th.-:t !.!!c wis
~om of reusing such t.:.n}.s w:!s "ckl?.:1_t
able." 
Vhstc m.:.oagers at Hanford had 
little choice in the matter, however . 
Liquid wa!il(s con:inucd to pour frcm 
the reprocessing plants, but the only 
spare tanks on h,md were tho~e with 
known weaknesses. Between 1963 ;md 
1965, th-:: GAO said, the AEC had 
found it~eif in .;n even Jess tenable 
position, with no empty spares on hand.' 
Thus, in November 1963, tt'.r~k -farm 
cperators had watched helplessly from 
afar as ta.t:.k 105-A-9 years olu, with 
a capacity of 1 million gallons of high• 
level waste-sprang a small le;,k ili8.t 
was later traced to a cracked i;eam. In 
full k.nowle<!gc of this weakness, Han
forJ continued to use 105-A for the 
simple reason that there was no other 
place to put i1s contents. Indeed, after 
the initial leak seemed to seal itself, 
Hanford's waste managers filied it even 
fuller than before, exceeding the tank's 
design capacity by 10 p.;rcent. 

In January J 965 tank 105-A sus
tained further damage from a powerful 
internal steam explosion that shook the 
ground and bat!t:rcd lank instruments. 
But the t,mk hdd, and it remained in 
use until J %8. 

The upshot of the GAO's inve~tiDa• 
tion w~s an cxho;-t:tion to the AEC to 
"devote n10rc vigorOt!S attention" to its 
wa~te managcmcnt problem:.. The GAO 
report \·:u~ cla~sificd, slampcd "~ccrcl." 
~!i'..J~C, and rcmaim·d undt'r 
wraps until D,.,-.::e1~brr 1970. • One 

• Al:'.C <>l!id.;I~ ,ar the r~1"-'1t wa1 da~<Jli<'d not 
to i.Yt>id cmb11rr;is,mcn! tm1 to prc,tcrt inform.-i• 
lion th3t ~ouh.l be 11,;cd lo <:akulat<! r,,les of 
U.S. rlutonhim pru<lu,timi. 1'he <111-.i(ii:ftt1011 WliS 
lifted. ollkiab ""Y, :after it was dct~rmined to 
ha~e tw~n "ontly c.111til)II~." 
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month later, tl,e G,\.' J m.aJc p,1L!i~ " tf. p . 
follow~up h!p!lrf t!,:·t cit1:J i.orn•: ;:,ro- ·, 
ir..-~,!; toward v1iJ<lifyi1:r liquid w .. \:t•'..,1B -
;,nJ pha~iu/ o•Jt ti,•: .:giu,: t,tnh. Ta~ 5 
ini uotc (1f ~c·.-crJI new lc.iks, t,w.1.:vc-r, 
the <,AO cited :•11 "ii;creac;ed po~~.ihil• 
ily 1

' of s:iit 111";,; ~r;i!:-. ;i1;,t ur;:.,·:l an 
::'Jn-:rca-..e:t •.. lcvtl ;,f cff,,if' in Wi.:\!t:_ 

m::IIJ£crncnl pr,);~r;:ws. _ 
AEC official~ -irdst that th~~c <:r!ti

cbms were taken to h1..,art, not icnc;ul. 
Partly in rc~ponse, th1:y say, wa;;tc 
rnlidificaticm programs were stcp;,,:.d 
up, to immobi:iw th~ waste ;.ind 1,;li:r.i
natc the need for tank ~toraic. Tech
nological z.nd fundin.::; rrcblc:ns. J1ow
cver, have impcd1:d thi:; dfmt. In 1SG8, 
the AEC expected to have caught up 
to currer.t waste fr.y,v, by 1974; now 
the target date is 1~76, although the 
AI:C is thin.king about asking C."n,-;rcss 
for a supplement::! appropriatio:i to 
s;_-,c.:d things alcDg. 

What d01:s a!l this kvc to s~,y about 
the AEC's ,.biE,y to iu,nck w:•.<,c:; 
[~i_y~lia~;ov.-::r f::l,,n:_:;? Not r,wch, 
th~ AEC s:.iys. 

"It's an entirely diffen .. iit probkm," 
commissioner Lar~o!1 s:,id in an in:cr
vicw. "The pre:-..autions v, e take to 
keep [civilian power plant wastc-~j fro::l 

. getting into the 1;rounJ will b; much 
greater than with the defense wastes :.t 
H<'nford, ~.nd our martins of s,!fety 
will be mu,::h greater." 

The main diiTerer.cc is that com
mercial reprocessing plant,; will i.olidify 
reactor fuel wa~tes almo~t ir::~fa:ely, 
before sending th1em to the AEC for 
Jong-tcr1n ~toragc. 

In the meantime, tr.c in.:i<lt:rit at 
Hanford h.as s~~e~tcd to the /\EC th.at 
its <?l!owani.:es 10r human erro:· m:,y be 
less th.:n adequ:i.tc. The commission_ is 
looking into wsstc management prac
tkes at its other stoiagc .sites, ai;ci lfa:t• 
ford claims a heightened vigilanc,: over 
its troublesome t:inks. Liquid Jcvdi :,r~ 
now ref.d three times a day im,t~;,d of 
'l'.~ekly; a computerized, :iut0m:i!cd 
k~\k detection syi,tem is bc:ng rus?1cd 
to c0mple:ion; anJ there is said_ to h:. vo 
been ;1 "redignmcnt" of slcepin:; w:~lch• 
dogs in the lt•eal AFC office. 

fa spite of all rrec:rnti0n~, t!,,JU~~. 
wore spill~ from 1-!nnfor<.!'!; w.-wn-<.-at 
1:mks ar,: inevitable. Thom:-:s Ner:::.:ck 
said so late in i\,nc, anJ ~~~.!!., 
on (j July, yet annthcr on..: spr~!..1..::_a 
lc::5 of high-kw! w;:~t~. This tint(', tank 
form crews wen: ukrt: They hdd the 
fosn to 1 soo g.tllClOS. 

-RottF.l\T G11.1.111rn 
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. ta:·.\• Yf,m•:-Ini0u:-u;1cc ("OV

('!'~f:.: <'n n~ch:"'1r po,v·\.,r rt:.nts is 
:-:r. i:rut..' ,.:~!":l)loy:-..'-:l t:y b~~th si'~~-:s 
!!1 tr.c nuc1,.,1..tr ;::o\'.1..r sa!t·ty <ic
l:;:,;~c w cs:au!i~h t.hdr s..::pratc 
c.-a -;,..~,·.s. 

Dd••n~ci·s o! r.u~lenr vower 
lik~ to not•~ the \·a.:ious n~clrar 
in:;·..:rt.ncc pc.'Ols h::.\·.~ n-."ver re
-=dv"'1 a l'i:1:1~1 st!:'mmini from 
th..? c;•l..•rnt:..:.n of a rc~:ct(•r. They 
hi.&!1.ii;;M ti,z fact the tx-eli. anmt
::.:.iy, :il1r.O.$t us r. mut!!~r o! cr:ursc, 
rdund p:·c:-:iiu::is to insureds be
en use of go-.):1 cxpcrit.•n.:c. 

Ir! July, fo: example, the !:u
clt,~: ~:ie,~r~: I..ial:"iHty !n.c-;,;ro.r:.cC! 
A:..;;:1. (XELIA) and the I . .:utual 
Abn:ic E:,.:r~y Liability Und..::r
w:-:,c:-s (:.t:\t:LU) rc!u.'1dd $1,
Zu3,l:i'.i t:; scmc 300 insm-cds. O·:cr 
!he p::i.:.t scvl.'n yca.'"S, the two poo:S 
have rdundoo rr.o:c than $5 mil
llc:1. 

~ ·ll ,. J i ':'!l 
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Critic!':, Oil the other hntid, c'Jn

t<.-nd the t5u0 ?~'Jlllon Um\t on l'C
co•:cry in c:i~-:: or :i :)Ud0:;r 

r~ccidcnt i:..:-t l•Y. the P;:i.:c-And0r
son Ad is not only ricllculoc~!y 
low but is t:mtamount tu ,:d:n;t
ting m:im.:factu!·cts, utili~ics, in
sur('rs and the gov.:-:nmcnt arc 

. si1r.ply protecting tU•:n::c~vc5 
against :m ine\'itable c:itastrophc. 

AS AitCH-Cl:!TIC Ralph Na
der phro.scd it at hearing:, on nu
clear sr..!cty comit:ctcd l,;y the h'r,n
sylvur.in i1~suruncc dPpartrncnt 
(Easiness Insa:-mice, Aug. 27): "If 
nuclco.r powu pl;:nt.s were safo 
they would be insurnble. Tile util
ities and tl:e insc:rance comp:mics 
won't take the fino.ncir.l risk cf 
nuclear powcr ... The lack cf fuU 
insurm1cc coverage u.1ai:lst nuclear 
power plo.1!t accidc.'!1ts is the cl:·.:u-
t::St warning the pi.;blic c:m have 

ab,mt fae unrcrn;\'cd nuclear 
p,:,,•w<:'r pl:mt su!ct:r problems." 

At those same hc;;rings, NEL
IA's general mnmigcr, Jm:t·r,h 
1,far:onc, :u:d F.J. Gooc!i•~llc,v, 
general mun:1gcr of the Nuclco.r 
Energy Proi,orly Insurance As.sn. 
{N'EPIA), tc.:;tified as to their 
pools' adtivities . 

Mr. Jl,forronc Pointt'<l out 
NELIA or MAR'.'.U h;,id n.•t·civc<l 
clain1s arisi111; !rom 21 i:lcitleuts 
over· the last 16 years, none oi 
thc.rn stemming from the opera
tion o! a rc~:ct0r. Nine of the in
cidents occurred during the 
tr:insporto.tion oi nuclear materi
al. The other 15 he characterized 
as "nontransportation" incidents. 

"Five of the nine transporta
tion inci(!enls involved claims for 
property damage caused by con
tuminution," he said. Two of the 
remaining cfaims, he added, 

On Nov. 2, the Atomic Energy Commission confirmed that a cpill of 
radioactive mo.terial cccurrcd at its Shippingport, Pa., nuclear power 
plc:1nt-which the AEC brushed off by calling it "a mlnor accident which 
was qu:ckly contained." 

I" 

:f 
~- !~ f1 ii \"I y·~ v'll i fl ·· 

illvolvcd alkJcd bodily injury to 
tran::PQrloticn worl~Ns ~nd an.., 
othc.•r imrolvcd conta:nlnation o! 
:i wnrchousc and trucl: wcizh-in 
st."ttion. 

THE OTHER transportation 
incident "involved alkgcd bodily 
injury from a shipment 01 a 
small quantity of dcpktcd uran
ium delivered to the wrong ad
drcs:;." This, lw said, w:is covered 
by convcntiono.1 in.sur.:nl.'e, not 
the nuclear pools. 

AJtcr testify:ng that five of the 
non-transportation incidents in
volved leaks of encapsulated ra
dioactive isotope source-.;, Mr. 
Marrone s:i.id, "One reported Inci
dent involved porsible riidl::ltion 
cxpasure to children who had stol
cri a radium source.'' Jaws droppccl 
in the heo.ring room. 

The other incidents, he re-

:I ., ~ 
.. , .. r'' 
1 ' 0 

po~I. invo~·,-=tl bodily injury 
claims from p1,;rwor..s who ha(! 
eomc in ecntact with r::.di~c!i\>c 
materhil. in one wny or onother, 
in the courr.e. or their employ
ment. Or:C? of thest- was a fatality 
ofter an atti<knt nt u iacilit)
pro:::(.'!'~ing cnrkhro ur:-:11ium. 

"The total of :r.:::urr~d losses 
since I.he inc!.:p:ior. of th~ nuclear 
l!.abllity p0ol~ (11155) is $ 1,098.• 
2!JJ." J.k. Marrone said. The pool 
hus cancc-Iled two risl:s over the 
yt>ars and re!usc<d to write one, ht 
ad1rd. . 

!,Ir. Good!t'llow testified that 
NEPIA had received sc:nc 200 
property clnll't'.s but non·c of ~hem 
arising !rem the operation of a 
nuclear reactor. Most of them, he 
added, were "small stuff." " 

NEPIA covers the coli.struction 
phase of the nuclear plant and its 
most cxper.sive ckim stcmmc.-d 
from :i fire .it a pl::int under con
struction. This !ire, an arson
c:.1uscd bl:J.zc ot Consolidated Edi
son's Ir.dion Point Two plant in 
New York, produced o. $4.5 mil
lion loss for the prc;,r,erty pool. • 

The spill occurred Inside a safety shell covering the pf::rnt'c reactor 
and l:wcfved a rc~in and. water mix which, the AEC said, "contaln.::d 
some radioactivity.'' Two employees of the Duquesne Light Co. were 
overcome by heat prostr~tion while attempting to ctc~.n up the spill, the 
AEC said, but were not Injured by tho materiaL 

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 sixchongc for withdrawal 
of the objections, three power 
companies agreed to install a device 
to screen out iow-levcl radiation. An 
attorney for the intervenors, the 
H~rri1,burg Citizens for a Safe 
Environm~nt and the Coalition on 
Nuclear Power, said it would have 
cost $30,000 to continue the fight. 

Envlronme.,1 Action Bv:terin-No~emb!'r 17. 1913 

Tho AEC did not report the ::iccidcnt to the prtss until a week after 
its occurrence because it "considered It minor and no out::;lde 
contamination had resultod from the spill," according to the Associated 
Press. 

Envlronmtnl Action Bullc//n-Novombor 11, 1973 

• -

Pennsylvania's insurance com
missioner Herbert Dei1cnberg, an 
implacable foe of nuclear power 
devo!opmcnt, termed the settlement 
"blackmail.'' 

"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 
to protect the health of the pt.:blic, 
the nuclear establishment forced 
tho intervenors to drop their 
objections. by financial coercion," 
Denenberg said. 

• 
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1. Th.? public is cntlt!cd to full and candid information :;:bout the 
d3:1scrs and benefits of r.uclear pov-10, in langu:ig~ they c,in ttr,d:rst::.nd, 
not just obscure tech:iica! ja~gon and MJdison Avcnu(! propa£anda. 

2. The nuc!eur cst:iblishment, including the AEC, utility compani~s. 
m.:clear manufacturers and tht> insu~nce industry, has the oblig:,tion to 
discicse .iii information about the dangers of m.:clcar pow::ir. 

3. The nt,;c!car establishment has the obligation to make all relevant 
inforr.iation reudiiy available nJtiomvide and not simply to store it in 
d:cumcnt rooms in Washington. Bec::use of the unprecedented danger, 
failure to make re.:idi}y available all information should be subject to 
.severe criminal pl'n3!ties. 

4. The public is entitled to participate fully in all nuclear power 
decisions at .ia lev~ls and at the earliest possible time. The public should 
not have these d<!Clsions rammed down their throats. 

5. The public is entitled to have nuclear powar plant decisions made 
on the loC3I as well as the state and federal levels of 1,ovemment with 
mc;,ningful input by citizens who v1itl be directly affocted. All decisions 
should not be made by federal officia!s. 

6. The puplic is entitled to government regulation of t,e atomic 
energy industry de$ign'ld to protect the citizen rather th.n to promote 
and prot~t the intercsu of the nuclear e1tabHshment. The hc:1lth and 
safety of the public should 'come .mead of the corporate health and 
safety of tht nucl~ar nubll$hJntnt. 

,, 
, a<<f~ ,,:".•·, • '.- •• 

7. The public is entitled to full prot~ction for .,!I damt\;:S cat.:s:d by 
nuclear accidents. The fin,mcial risk of any .iccidt:it s:iould fol! on the 
nuclear estobrishment, not on the p•JLllic .. 

G. The pub!ic is ~rititicd to a lcg::I syst~m thot will gusra:itee 
comp~r.~t!un for the sp;;ci.il types of i~;'Jries caused by r.uclear 
rodintion, such ~s ge'letic demi:!\;:? .ind delayed dis~ase;, that may not b:? 
ccmpcnsable under present law. 

9. The public is entitled to an ins•Jrancc industry that r-tivety 
promotes safety and the public interest rather than one that serves as a 
mere edjunct to the nuclear est.iblishmerit. 

10. The public is entitled to full legidativ-:? monitoring of the ri~i<:s 
and benefits of nuclear power. ResponsibiliW should not be abdicated 
to a Congressional Joint Committee. on Atomic En~rgy that has a ve1~cd 
interest in nuclear pov,er and has tradition.:lly been part cf the nuclear 
establi~hrncnt. 

11. The public is entitled to a nuclear policy thot protect~ pres'!nt 

" and future generations against unreasonable danger.. Future generations 
s!iouid not be given the oppressive burden of the storage of the present 
gcn:?ration's nuclear waste. 

12. The public is entitled to an energy policy that in no w;;y 
compromises national security. The public should not be subjected to 
nuclear Trojan Horses susceptible to 5abato;e and attack by 
convcntiona( weapons. 

13. The public is entitled to a comprehensive national energy polic·,
with full environm.ental protection to assuro a safe i:.nd sufficient supply 
of power rather thl!n the present circus of haz:irds and inadequacies. 

14. Until the previously mentioned rights are nssur~. tha public is 
ootitled to a moratorium on the further expansion and op,ration of the 
nudoar ~tablishmtnt. · 

······:.· ' . 
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,j 

.... _ 

·•.,. 

If 

'. l~:~.! .• s€; 

A sumr,o.ry of wl1cit vou're 
entitled to - ' . 

bJt aren'-, gei-ting row. 

Prop~tcd by Pennsylvania Insurance Ocpsrtment 

HCRGEAT ~ OEN!Noeno 
ln11.1r1n.c:• eomrnt,~ 

&oi:itembcr 1913 

Mil, TON-. J. SHMI' 
G~ernor 

. .: 

FOREWARD 

During August, 1973, the Pi:nnsylvJnia Insurance Ocpartmcrit held 
throe days of public hearings on the risk' and inst:r.ibility of nuc!P.Jr 
electric pow~r plants. The hearings brot:ght to l'ght serious doubts in 
the 5cientific community about the safety of thcs? plants. ihey a:so 
confirmed th.it there is a lz:ck of insurar.ce coveraoe to protect the 
public z:gainst the consequences of catcstrophic accider:ts that could 
occur. 

Rcspondlng to these facts, the .Insurance Department issi.:ed "A 
Cor,sumcr's Guide to Nuclear Nori-Insurance" which info~ms consumers 
about the lack of adequate insurance protection against nu:::esr 
a::cidents. The Department also issued "A C!tizen's Bill of Rights on 
Nuclear Power," which affirms that the pub!ic has basic righ~s to be 
informed about the hazards of nuclear power, to be consu!ted about 
their willingness. to accept such risks, and to m.ake the final decision on 
whether such risks should be accepted. 

The toxt of these t\vo dccuments is reprinted herein. We invite 
everyone to lot us know their views on the s~biect of nuclear power. We 
also urgn you to write your congressman, state lq;islators, )nd other 
government officials. 

Hubm S. Denenberg 
lncurance Coinmlnloner 
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~:-:-.v YO:n: -1:1.'<:m.ir.ce co,·
cr«"~ ~-:1 n~-~~.::o:- ,0-.\·cr pl:11:~,: is 
an , ': v~ ,•:,:rb;.,c>:l by both ~aces 
in t:-,(: n'.l::'-',lr po·.~·cr si:.!cty dc
b:l~C to ,stacli~h ~!"!cir sc;;arat-J 
c .. u~:·E. 

Ddcnclc:-s o! nudcar power 
E::e tJ r.ote the ,·ari".l'.IS nuclear 
in~ur .. ::cc rc0:s ha\'!! 11(•vcr rc
cc:...-C\,l u cbi:n stc:n:·ning from 
t:.e 0;1,::r:1ti0n c! 3 rc;::ctor. They 
t.:£h,i.;ht the !act the pools ;;m:-iu
a:::,, :il:nost as a mat~:r o! course, 
rcfu-:1d rrcmil:r:1s to ir.surc-d" ~
ca,.;r,c o:· J':l<)d c:q:---~ricncc. 

l:i July, for ex:irq:-1"', the Nu
ck:ir l:>11:-r;;y Liabil;t:,- Iruur:mce 
Al'-.m. ~i,EL!A) :1r1d t!i.c Mu~u;tl 
J.!on;ic Enc:-gy Liabnity Untlcr
V.THl:s (MAELU) rc!undC'd $1,
SJJ.1!:S to sor::e 3(}J in~u:-cds. Over 
!.he p:1...<t seven years, the tv:o pc-:,ls 
have rc!ur:dcxl rr.cre than $5 mil
llo:1. 

Critics, on th<' othc-r h:.--.nd, <.'on
tend the S!3li0 millio:1 l\mit on re
co\·l!ry in ca;;!! c,f a nucl0:.ir 
nccidL>nt set by th!! Prkc-An1-::r
sun Act is not o::ly ridiculo~sly 
low but is tantamount to -~,d:;1it
ting mmm!ncturcrs, utilities, in
su:-crs :md the g.:.>vernme:it arc 
sir.1p!y p:okcting themselves 
a::oinst an inovit:iblc cut:.lstroi,hc. 

AS A:lCII-CRITIC R::.lph ~a
dcr phrased it at hearings <m nu
dear safety conducted by tin: P(.'ntl• 
syl\'ania insurance dt•p:irtmcnt 
(Business Ir.suran:e, Aug. 27): "If 
nuckar power pl:mts v,erc s~,fc 
they would be insurable. The util
ities and the insurance cor:.pauics 
won't take the fin::mcbl ri.<;k of 
nuclear po·,.,·cr ... The bck oi full 
insur:mcc covcrnge against nuclear 
power pl,!nt accidenl; is the clear
est warning the public can have 

<.~ 6"'\ ,r ~ ,'V,. t 1' f.-::-. ~ i;, t:t,~ P ~ :~y") 
\,.) ~ 1 "-' --. .• ,n..1 ii vi,U r - -.an.,,. • 

ubcut the unresolved nuclear 
power pla;1t snicty problr.:ms." 

At tho3e smnc h~•nrings, NEL
!A's .;cnr;:rnl mnnagcr, Joseph 
:M:.i::·or.c, :md F.J. Goodfellow, 
{r\:ncrnl mamig•.:r of the Nuclear 
Enc:·gy Pro.po1ty Insurance Assn. 
(Nl:PIA), tc!;tifled as to their 
pools' ncitivitic-s. 

i\lr. Mar~one pointed out 
XEL:iA or :,lAF'.LU hnd received 
cl:lim:-: nri,;inu from. 21 incidc11ts 
ov<.'r the last lG years, none of 
them .stemming from the opera
tion of a rcacbr, Nine of the in
cid(:n:s occurred during the 
tran<:port~tion of nuclear m~tcri-

. al. The other 15 he charactcri1.cd 
us "nontrar.sr,ortation" incidents. 

"Five of the nine transporta
tion ;ncic,ents involved claims ior 
property clumage caused by con
t;.imi:lation," he s;;.id. Two of the 
remaining claims, he added, 

On Nov. 2, the Atomic Energy Commission confirmed that a spill of 
raciooctive matsri.:il occurred at its Shippingport, Pa., nuclear power 
p!ant-which the AEC brushed off by calling it "a minor accident which 
wa:; qulci<ly contained." 

11 

~Vtrty' 
involved allcccd bodil;-: injury to 
transportt.tion workers nnd an
other I:v:olvcd contamination o! 
a wur(•hO\.:se ,;nd truck weigh-in 
station. 

THE OTHER trnnsportatlon 
incident "involved nlleged bodily 
injury from a shipment o! a 
small quantity of dcp!c:.Cd uran
ium delivered to the wrong ad
dress." 'l'hls, he snid, was covered 
by convcnlioual ins:.11·ance, not 
the nuclear pools. 

After testifying that five of the 
non-trnnsportation incidents in
volved leaks of encapsulated ra
dioactive isotope sources, Mr. 
Marrone said, "One reported inci
dent ilwolvcd possible radiation 
exposure to children who had stol
en a r~dium source." Jaws dropped 
in the hearing room. 

The other incidents, he re• 

ported, ir.vob.'d bodily Injury 
clnims (i-cm pcr::or.s who had 
co::1~ ln cc,nlact with radioactive 
m.~terial, in one w:1:· or another, 
in the co-:.irsc of th~ir cmpioy
mcnt. Onri of these ,vas a fatality 
after an a<.'cider.t at n fr.cil:ty 
processing enriched uranium. 

"'rhe total of ini:urred · lesses 
since thl' !t1ception or t:v: nu::lcar 
liaoil:ty pcois (l!Jj&J is $1,•98,

.2&9," l\lr. l\,arrone ~aid. The pool 
has car.celled two risks over the 
ye:irs and rc!usc-d to write one, he 
added. 

Mr. Goodfellow testi!ied that 
NEPIA had received some 200 
property cl::ims but noM of t~cm 
arising fro:n the operat:on of a 
nuc:lear reactor. Most of them, he 
adde>d, were "small stuff." 

NEPIA covers the construction 
phase o! t:.e nuclear plant and its 
most ex;wnsive claim stemmed 
from a !ire at a pl:int under con
struction. This iirc, an arson
caused blaze at Consolidated Edi
son's Indian Point Two plant in 
New York, produced a $4.5 mil
lion loss for the property pool. • 

Tho sj)ill occ:.irred inside a safety shell covering the plant's reactor 
and involved a resin and water mix which, the /\EC said, "contained 
some ro.dioactivity." Two emptoy€es of the Duquesne Light Co. were 
overcome by heat prostration while attempting to clean up the spill, the 
AEC so.id, but wero not Injured by the material. 

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 
companies agreed to lnstail a device 
to screen out low-level radiation. An 
attorncr for the intervcnors, the 
Hmrisburg Citizens for a Safe 
Environrr.ent and the Coalition on 
Nuclear Power, said it would have 
cost $30,000 to continue the fight. 

Environment Action 6ullelin-folovemt,er 17, 1973 

The AEC_did not rci)ort the accident to the press until a week after 
its occurrence because it "considered it minor and no outside 
contamination had resulted from the spill," according to tho Associated 
Press. 

Environment Action Bullo/in-Novembor 17, 1973 

• -
Pennsylvania's insurance com

minsioner Herbert Denenberg, an 
implacable foe of nuclear power 
development, termed the settlemen.t 
"blackmail." 

"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 
to protect the health of the public, 
the nuclear establishment forced 
the intervcnors to drop their 
objections by financial coercion,'' 
Denenberg said. 

I 
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NUCLEAR DISARMAMENT WITIIOUT SECRECY 

f 1-I> 
, --190 

An Address By 

Dr. fred C. lklc 
Director, U.S. Arms Control and Disarmament Agency 

at 

The Council on Foreign Relations 

Chicago, September 5, I 974 

How, in the nuclear era, can we ensure the 
survival of our country with its freedoms? We 
need 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 anxiety: What arc 
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 
immense that it has outstripped our capacity for 
fear. 

Those of us who are old enough to remem
ber 1945 still carry a vivid picture in our minds. 

1 We recall from Hiroshima and Nagasaki the acres 
of cities turned into a desolation of twisted steel 
and shattered 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 were the numbers of atom 
bombs available in the late l 940's. 

Then in the early I 950's a qualitative leap 
in technology brought the megaton. Now, 
reality could no longer be encompassed by our 
imagination. We could not comprehend 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 arc not out there in a distant ,, 

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

Thus, over twenty years ago we los.t 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 qualitatiw 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 
I 940'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 I 954, the United States exploded an 
"experimental thermonuclear device" on a coral 
reef in the Marshall Islands. It 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 area of more than 7,000 square miles was 
seriously. contaminated. Radioactive debris 
showered down on a Japanese fishing boat 40 
miles from outside the pre-announced test area. 
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About I 00 miles downwind from the explosion, 
Rongelap atoll unexpectedly 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 square miles or 
roughly eight ti;nes 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 I 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 b;fore long, the aw
ful symptoms of radiation sickness began to 
be felt. 

At Rongelap atoll it was two days before 
people on the isl.and were evacuated. By that 
time they had received 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 explosion: the shock wave's 
disruption of the ionosphere which normally 
reflects radio signals back to earth. radiations 
from debris, and ionization of the atmosphere . 
The reasons for the unexpected disruption were 
explained --- but only wcll after the event. 

The fourth chance discowry made our ex
perts locus on the distant damage to electronic 
equipment and computers that nuclear dctona-

tions can cause. Given that our engineers, happily, 
had n~vcr s~cn ;~ nuclear war, they were uscq !1_>~)1 
worrymg pnm:mly about heat and blast dar/iage, -
familiar to them from I liroshima 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• memories beyond the range 
of blast damage. The British, having a much 
smaller test program than our own. assumed 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 vulnerability of missile forces that arc pro
tected in underground silos such as our i,t inutc
man. As you know, there is contipuing 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 blackboard -
to show that accurately aimed multiple warheads, 
so-called MIRVs, would inevitably increase this 
vhlnerability. 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 diwrt each 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 ve1y 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 ozpne layer in the stratosphere that 
helps protect all living things from ultraviolet 
radiation. 

I want to stress the accidental nature of this 
discovery. Not studies about thermonuclear 
war, but totally unrelated investigations of the 
supersonic transport aircraft surfaced 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 or atmospheric 
nuclear weapons tests in the early 19h0's. Based 
on this evidence, a few articles have started to 
appear in scientific journals, beginning to unfold 
the story. · 

We do know that nuclear explosions in the 
earth's atmosphere would generate vast quantities 
of nitrogen oxides and other pollutants which 
might tlepletc the ozone that surrounds the 

,, earth. But we do not know how much ozonL' 
depiction would occur from a large number of 



• 

-

• 

nuclear explosions - it might be imperceptible, 
but it also might be almost total. We do not 
know how long such depletion would last - less 
than one year, or over ten years. And above all, 
we do not know what this depiction would do 
to plants, animals, and people. 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 discoverv continue to 
add fragments to our knowledge ~f nuclear war
fare. Each of these discoveries tore a hole in the 
facile assumptions that screened the reality of 
nuclear war. Each brought a ,ww 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." :i\11 these concer;1s 
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 cataclvsmic 
world where they would have to function it' they 
ever had to function at all. ~lodern nuclear 

. armaments are the product of a long succession 
of research and cnginL'ering projects, fortunately 
without full-scale tests - a development process 
uniqUL' in the history of tech110logy. 

It is as if we had been building airplanes of 
more and more advanced desic:n ever since the 
Wright Brothers without eve; !lying a. single 
one, testing only components \vhile basing the 
design ofthL' pbne as a whole entirely on theory. 
Would you trust your family .to tly in the latest 
model of an aircraft thus developed? 

The fact is, since Work! War II, layers and 

I-
layers of nuclear weaponry have accumulated, 
based on paper studies, lahoratl)ry experiments 
and partial tests. We do not know - and, of 
course, never want to find out - the full impli
cations if ever 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 L'ncmy attack. 

Fortunately, ip our country the tradition of 
openness and the adversary system practiced by 
the Co11gress and the press maintain a healthy 

· sense of concern and skepticism. New weapons 
systems are subjected to scrutiny. But in closed 
socieitic~vhere the practice of secrecy. is so 
deeply rooted, the military and their technicians 
can tunnel along in complete 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, foolishness 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 davs after 
the Marshall Island explosion the infoimation 
made available seemed to imply that the Japanese 
vessel may have trespassed, that the fishermen 
were not seriously injuricd, that the fishing area 
was not contaiminatcd, and that nature was . 
somehow to blame: "The wind failed to follow 
the predictions .... " was given as an excuse. 
But our free press and Congress demanded the 
facts. 

As you know, the temper of the American 
people, the energies of 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 arc 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 seems to have become habituated 
to nuclear weapons. We were warned that this 
might happen by Bernard Baruch almost thirty 
years ago, when he represented the United States 
on nuclear arms control issues in the Unitet! 
Nations. In December 1946, six months after 
making the famous proposal which bears his 
name, Baruch said: "Time is two-edged. It not 
only forces us nearer to our doom if WL' do not 
save ourselves, but, even more horrendous, it 
habituates us to existing conditions which, by 
familiarity; seem less and less threatening.'' 

What l:,111 be done to combat this habitua
tion, this fatalistic. lethargy'! Part of the answn 
!ks in our ability as Americans to communicate 

" with other governments and people. I do not 
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offer this as rhetoric: I mean it quite literally. 
It would be the greatest mistake to underestimate 
the intclkctual 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 rctlection 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 

I - 19.1 
to the citizens of all nations. 

We arc likl'ly to lw greatly tcslL'd. We must 
not show weakness of character by choosing to 
rely only on the strc11gth of our armaments, 
rather than endure the frustrations or negotiating 
for mutual reductions of armaments. And we 
must not show weakness by departing from our 
standards for sound arms control measures. I 
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 intcn;st arc one: 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. 

Reprints 15¢ each, 10 for $1, or $7 .50 per 100 plus postage. 
Another Mother for Peace, 407 N. Maple Dr., Beverly Hills, Ca 90210 



• 
Atomic Energy Commission 

Ontt tt:ntmlt.Jf st,:p ,n drvtt:rtmg c,v1f1an powtt:r plant fut!I to 
m,/1/iJf', us~ IS th~ fut1l ll!f)IOCl!S.Sm9 plant Shoti11.n hertJ art! 

h•ngers from which sp,:nr nuclear lutt:I assemblrtt:s h;mg 
below the 91atmg di the ldiJha Ch~mc.1I Proctt:ss,ng Plant 
Th,: futtl ,s awa,rmg proc,:nmg which w,N remov• -pluto
nium. potenual bomb mat~r,al 

:j~_, ... - ff 

:1;e ~)Ill 1~1'i' 1~f (If r; 
' 

2 t !''· , ··1t ,;,j : ~ 1 t ~ 1 ; 1 . i ), E . 

-

1~ 11t ;('.·P1: n , 
t : ~ri~~ ~~ f 'l , l t'J 1 , 'I 

~ l~ ~ t ! r] j t '.. ! 
· ~ t 1 i. .· .· 1 t . f'-·' 

- I, , t I, '· ii ' · 
~l 1 t ·l ' t ,l} , 
~ ~Ll,wri,i& _.;;;;._,;.:l,i_ ~@J 

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 plutonium. 
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: 

-Each 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. 2 

• 

-Atomic bombs and radiation-dispersal weapons are fairly 

' 
easy to build. Two eminent nuclear scholars, Mason Willrich 
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.3 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. 

I-
A joint project of Environmontol Alert Group 
and Environmental Education Group. 
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NUCLEAR TER~ORISM 

.. the adaptability of nuclear fuels for use as weapons 
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 
longer 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 a/I live." 

"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 no revolution or war - even a 'con· 
ventional one' - takes place in these regions. The 
enormous quantities of extremely dangerous mate· 
rial rnust not get into the hands of ignorant pecple 
or desperados. No <1cts of God can be permitted." 

-from Dr. 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 demand nothing less than perfection 
in the system.5 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 
lung cancer in animals .. lts 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, Pu02• 
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April, 1964 through June. 1972. During this interval William T. 
Riley, top national security officer for the Atomic Energy Commission, 
borrowed S239.300 from fellow AEC employees and failed to repay 
over S 170.000. A substantial portion of tho money was used in race
track gambling. During this interval Riley had access 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 installation at Oak 
Ridge, Tenn. unless a S10 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. 

Even if such a bomb 'fizzled' (gave negligible nuclear yield) 
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
tremely0difficult. 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 cou·ld release radiation offsite sufficient to kill 45.-
000. injure 100.000. and damage property worth $1 7 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 quantities of 
airborne radioactivity. Alternativ_ely. the malefactors could blast 
their way into the domed containment area. and then explode 
the core directly with delayed explosives. They could also 
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 Environmental Alert Group. 
Both are non-profit, tax-exempt organizations. 
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March, 1973. A guerilla band took temporary possession of a 
nuclear station nearing completion in Argentina. The guorillas 
decorated the plant with political slogans and left without doing any 
damage. Environment, June 1S73 (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 
himself 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 illness, 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. 

-Los 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 nuclear 
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. 

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.7 Only in such a society will 
humankind be spared from the scourge of atomic banditr'),. 

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. 

l, The AEC's director of regulation. L. Manning Muntzing, concedes that a band of highly tramed. 
soph1stica-led terrorists could conce1""ably take over a nuclear power plant near a ma1or crty and destroy 1t 
m such a wav as to ktll thousands - purhaps even m,lhons ·· of people -Los Angeles Tm1es. Dec 17. 
1973 ' 

2. "'Ttie lhreat of Nuclear Theft and Sabotage.'' Cong1esst0nal Record, Apr 30. 1974. p. S 6621-
6630 

3. Nuclear Theft R,sk.s Jnd Saft!guards. Ballinger. 1974 See also John McPhee·s very readable book. 
The Curve of Bmdmg Energy. Farrar. Suaus & Giroux. 1974 

4 An example of vulneralJ1l1ty to blackmail The AEC's former chu.>f of security. W1/11am T Riley, was 
dismissed and sentenced to three years· protidtIon m February 1973 An InvestIgJt1on r.~vealod 1f-i.1t for 
the previous mght years. he had been a high-stakes racetrack qarnhler He had borrowed $239.300 from 
ft!IIOw AEC employees. and had f.1ded to repay O'w'Cr S 1 70 000 All this was unknown to hrs supeflors dur 
1ng the years when he had dCCess to Amerw~·s top nuclt->ar secre!s 

5 .. The widespread use of nuclear energy require!. the rapid de'w'olopment of near perfect social and 
political 111strtuuons. Hus 1s the unprecedented challenge before us ~•"Nuclear Theft Risks and Sate• 
,;uards. p l 7 3 

6 Perhaps no very exotic means are necessary .. As one trained 1n special warfa1e dnd demoht,ons, I 
feel cer'tam that I could pack three 10 h1"e ell Um1erwawr Demnlttrn11 Manni, Reconn,JJ~'iilnce or Green 
B,:ret men at random ant1 so"Jboldye virtually any nuclear re;ictor m the country., Or Bruce L Wt1lch. 
who served for four ','P,HS as an ofl1eer ,n thu US Navy Undt!rwdter Demoltt1on Teams 

7 Sec 1he w1dc ranvc of safe and prom1$tnO ener~y oµt10;1s described m our P11bl1c: Interest Report. 
· Soluttons to thu ·Eneryy Cns1s ··, also the book Energy ,:,n,J the future, Amertcan Assoc1a11on for the Ad 
"ancument of S..:,unce. · J 9 73 . 

For additional copies write to: 
Environmental Alert Group 
1543 N. Martel Ave. 
Los Angeles. CA 90046 U.S.A. 
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This public interest rep0rt is adapted from ''The Clear and Present 
Danger: A Public Report 011 Nuclear Power Plants," a 47-paic document. 
presented to the U.S. Congress and international aic11cies in May I 97 J. 

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 releases 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 inefficient, 
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 
1990. 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. 197 4, 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, safety-related 
problems, or AEC orders. 

SAFETY AND ACCIDENTS 

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 
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"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 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 ignorant people 
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 

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 always 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 systems (ECCS) which. ·should normal cooling systems acci
dentarly 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. Aeroiet 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. 
Nobel 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 nuclear 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. 



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 level of risk is presently difficult 

_.& even the engineer to quantify, and in fact, It has not yet been 
.ly established." 

THE CATASTROPHIC ACCIDENT 
INVENTORY OF A NUCLEAR DISASTER 

RADIATION 
Radioactive substances are incredibly dangerous. The dangers 

l rolonged. low-level exposures to radiation are insidious 
use there are no obvious or sudden results. Like pesticides, 

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 concentratod 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 cyanidB. 

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 Tamphn. "Aad1at1on. 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 1,200,000 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 
m,1/ion 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 
material 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 d1ums either in trenches on land or at sea. Low-level liquid 
Vf!BStes resulting from impurities in the coolant water are dis-
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charged into the environment. The high-level fission wastes, 
millions of gallons 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 single 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 
A 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 
o( 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 fuel 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 

f 
I And accidents in transportation have occurred. Trucks bearing 

radioactive materials have been involved in accidents. and in one 
instance a train carrying radioactive materials derailed. j A 63-page report by the Public Interest Research Group of 

111 Michigan gives harrowing descriptions of hauling operations. Roll-
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ing over the roads and rails. the metal, and ~iquid contents of the 
nuclear waste casks are superheated. turning the container into a 
"huge pressure. cooker", ready to spew out gases and·fluids at 
pressures up to 300 pounds per square inch if its metal 6kin .,a 
cracked. The report warns that within II IHllf mile of maJor.lfMks, 
.. dt111ths of infsnts. young children and SUSCtlPtible ,,_.,,,. ,.,. 
likely" and lend would remain contaminatH for OVfH 14 r,Hlls. -
Based on population density the report estimated 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 llqUl"ppM/ with radilt
tion leak dtltectors; that police aren't notified of the nucfear cargo•· 
routes and that casks of atomic wastes are not i!dequately marked. 
If by the year 2000 we have nuclear power projected by the AEC, · 
including the power from breeder reactors, there will be 1000 to 
12,000 annual shipments of spent fuel from reactors to chemical 
plants. with an average 60 to 100 loaded casks in transit et #Ill 
times. These casks will offer opportunities for sabot.,. and 
terrorism. 

SABOTAGE, DIVERSION, AND BOMBS 
The recent plague of aircraft hijackings. terrorism. and bom

bings has made it clear that society Is highly t111/ner111>¥ to fftflr
mined efforts at sabotage and that these are extraordinarily dif
ficult to prevent. It is clearly not beyond possibility that a nucletr 
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. N11cltHlr 
fission plants will be enormously attractive ob/ef,ft$ for 
sabotage and blaclcnulil A well-placed charge of explos.ves. in 
the midst of one of tflese huge concentrations of radioactive 
material, could blow into the air enough radioactivity to be carried 
by the winds over thousands of square miles. and J)e(haps 111nder 
large areas uninhabitable for decades. 

And then there is an i3ven more startling revetation. As nuclear 
power plants come into increasing use, 1.,,,. stac/rplMtJ ol 
atomic fuel and spenrt nuclear fuel elemtlnt• will be created -
from which people with a certain amount of scientific knowfedge 
could make crude nae/ear bombs.• Given the catastrophic 
nature of a single malicious incident, It ia by no mean• sure 
that satisfactory ptouaction measures are pouible. 

•prof~or ltfnon Wtflridt. dlrfl:tor ti ... c.nr. for r,,,. IJlt,dy ol ~ 1edilfOloJtl. pd /ltJblii: Pl;,llcy. al,.. ~., 
V"g,rn: 

~Mon,xp,mcon,-idN"'-d#lgtt.-l--1~ol•~l'ttH;Jff,(l~t/nic,~utll'ffiot:a---lO~-
lO M no lo~ an •W~ dttf,wf, ,_. ..• a v.,y sm-6 ~ of I/JUd!IJrMI ~- '°7 ... ,,..._ • '-w....., ,._.,,, 
PoUTHlsJ of plutomutr1 -1' tmough lor•--~ ~ olmMU~ M#l:/tlt~Olasd-...,..,..1, 
w,thm the c.,pablhty ,. ,,,.,,., group& -

lnAu9"$t 1911, MIIMNdw,,._~-_,fdl'd f~•nd,.._to .mer fNQl'Ol9fd, olMf'~ ,....,,...,.,.,.,.., 
/)Wit et V•Mon, V.nnoni H# e,c.,,._ .,_,,>W/OfMtdlr,g a mglft ...,d'JrttNn. 

lnNO'fW~r ,911, MHl'tuussd$S...sn,~r,.,.,.geM,,_llt4-f Poim-AIP. 2--•~ II Y .. /4111/IIRII' ........ 
~ A mwnlltlMlta. •fTIPIOrH WilS----" ol '1M WJm-

INSURANCE 
On August 16. 1973, Herbert S. Denenberg, Pennsylvania's ln-

surance Commissioner. issued the followi statement: 

If you look at your IHomeowner's Insurance Policy. you will find 
that there is specific a«clusionlor damages CIIUSfld by rMl/atiot:, 
contamination. No aae is protected for an accident in which lethal 
radiation contaminates the property. The Price-Anderson Act is 
basically an .insurance policy in which a limited amount of 
coverage is provided m the event of an accident in which large 
amounts of radioactiwty are released from a nuclear power plant. 
The Act limits the llfflOunt of money which can be recove,ed by · 
the public to $560 -illion. S. A. Szalewic. chref of the Atomic 
Energy Commission'slResearch and Development Branch. Division 
of Reactor Development. reports that estimates inQicate that the 
total damage from _, accident could reach $480 billion - ¥0 
times the amount ,-..,lausly utimatt#tl by thtl AEC. Thus. the 
public could recove, wtually nothing on this policy. wfrife the 
nuclear industry woull continue t~ survive. 
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Some years ago the AEC built the Enrico Fttrmi brettder re11ctor. Thll plant 
cost more than twice original estimates ($124-million). operat&d only pariod
lcally and was plaguttd with e number of accidents. including ti seriou• and 
potentially dangerous "mehdown" of nuclear fuel which halted its doubtful 
sorvlces for nearly four years. The reactor is now dead. But it will cost well 
ovt,r $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 whllt to do with the hot ~11eart" of 
the plant - the actual chamber in which th• nuclear rellction• toolt place. 
Plans are now to virtually entomb the veuttl, creating th• Enrico Fermi 
Nuclsar Mausoleum, which will have to be continuously monitored 11/fd 
protected. The major obstacle now is thBt no one has ever attempted to dis· 
mantle a breeder reactor such as Fermi. 

The Soviet Union's fast-breBdsr nucleer power station BN 350, still und«
going commissioning trials on the shore of the Caspian Sea, has •KPflr/enced • 
serious accident according to Washington sources. Based on satellite obser• 
vetion, there has occurred a major failure of the cooling system end ti fire of 
large proportions. It is not known whether radioactive material has /»en 
released. 

"We nuclear people have made a Faustian bargain with society. 
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." 

Let me make a prediction here. I don't think that there will be 
another nuclear plant built in this country in nuclear fission after 
five years. I 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. { Dr. Weinberg, of the Oak Ridge Laboratory, continues: "We 

1 make two demands. The first. which I 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 I 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 
operation 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 
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
ation safe for people. The insurmountable obstacle is that we can
not envision any way to make people safe for nuclear 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. 
-Dr John <lotnlan. M.D. Ph.D .. "°'9s:lof- of M~ Phys1ea at the Umvet5JtV ol Cekfornut; former Assoc.ate 

1 
Owectol' of lhe UtevrerM.:e RadtettOn l»boratory. 

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

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 o'f folly. . 

All of this would not have occurred, I submit. if 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, n,Jy on • 
technology . . . that has to be perfect forever, or tac• massive 
social disaster} I think the answer to that is no," concluded 
Nader. 

-,Ralph Nader. w .. 1ern Go-,ia,a ~oe 

A ,ncw-,,,,,u,.6,,/lon~r,awflTplastllhH NM tntndflc,dut U.. Sll1M# bv S.,,.,_, ltll,U Gtawlol..........,,_ .. H9tJU. bp 
C.,,,,,.nmMI ht~ W ..... 1M $ .. HISb Pa~,, Conltc'-nnf ,e,t ~ mtNMOn'l#und .0 4fM ~ ~ .,.,.,,_ d 
&tiff ltl~• w. ~~#Nib._,~,, btllmg ~in C,t,lonw,. &I• wtl# han~ol~
ntlMl. fo,ulfl~#OWff. •r«Mll~~ ol lOOU,,,lll/lfllld ICH'tttntsAff•JIJf'flffd. ••~ .,,._,na. 
.,.,,.... """ .,,. WfMlpm ol ,,.._. ,.,.,.,, 

., 
For additional copies writ• to: 
Environmental Alert GrOIIP 
1643 N. Martel Ave. 
Los Angeles, CA 90048 U.S.A. 
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AN ASSESSMENT 

Nuclear Energy: 
Great Hopes, 
Great Problems 

RY LEE DYE 
Tfrnu St•H Writer 

The nuc:lear industry may well 
ha,·e the hest safety record al any 
rna_inr in<lustry In the history of th& 
United States. 

lt has been suhjected to txamina
tinn and s,,ru1iny on a level that Is 
without parallel. 

Some nf the most brilliant minds 
ln the world are working to see' that 
1hP industry does not destroy us 
whil~ trying to save us. 

The tools of Its trade are equipped 
with automatic and redundant safe
t:, features that make such things as 
automotive airbags seem terribly 
crude. 

Yet in spite of all of that, the In
dustry Is haunted hy critics who re
fuse to go awav. It seems at times 
that some people never will be satis
fied. 

Why• 

Perhaps lT San Diego's !\obel 
Prize-winning physicist Dr. Hannes 
Alfven pinpointed the reason wren 
he orserved that the nuclear lnrlus
try relies on a le,·el of perfection in 
which "no acts of God can be permit
te,:l." 

In short, although the nuclear in
dustry has the capacitv for doing 
great things for mankind, It also has 
the capacitv for unleashing catastrD
phie~ of such magnitude that all oth
er problems seem pa le by comparl• 
IOn. 

Some nf 1he problems have been 
the subject of much shouting and 
yelling in 1he past. But nthers are 
just no,v being d I s cu s s e d In 
""hi•J)l'rs 

And as if all this were not enou;:h 
the beleai:uered industry has pro~ 
]ems of its o\rn. Its power nlants 
have not proyed reliable, and iooav 
et the height. of the energy er;,·;; 
when the industry had expected to 
move into prime time, many of its 
planls are shut down or operating 
on a limited lewl. 

Southern California has only one 
nuclear power plant, and it has heen 
"!Med for six weeks anti will be 
do;;ed until sometime after the first 
of the year. 

New En~Iand ha~ fiu•~ nw·l.P-ir 
p,,wer plants--0nly one of which is 
operating now at full capacity. One 
ha• h<-en inoperable for 10 of the 
past. 12 months. 

The most pressing qurstlons tr>
day, however. strike directly at the 
Issue of puhlic safety rather than 
plant reliability. 

Adrling punch to the issue are the 
ronc]nsions of gnme of the top nu 4 

dear physicists in the world. experts 
within the Atomic Enrrg.v Cnmmi~ 4 

~Inn (AEC) itself, a prestigious 
International scientific organi7.atinn, 
anrl U.S. governmental a~encies. 
Briefl.v, the questions center on: 

-Reactor safet_v. The most impor
tant safety kature in anv nuclear 
power plant is thP. emergency rore 
cooling svstcm, hut no full-scale test. 
ever has heen conducted to see If the 
system wlll work. 
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-Bree<iers. Because ot tne snort• 
age of uranium, this country alreadv 
ha• committed itself tn the fa.st 
breedrr reactor, which makes mnre 
fuel than it uses. Howe,er. the 
breedf"'r is an tmpro\·en technr1ln~.v. 
and many experts contend . that 
breeders will he many times more 

hazardous than the present genera
tion of reactors. 

-Sabotage. This subject is so dis
turbing that it ne,·er has heen dis
cussed-fully and openly. But there is 
mounting concern m·er nuclear fa4 

cllities as targets for terrorists. 
-Homemade bombs. As nuclear 

facilities proliferate, the opportuni
ties increase for diversion of homb
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 mo,ing fully Into the nu
clear age, no method has heen devel
oped for disposing of deadly radioac
tive waste products that must he isD
lated from man's enYironment for 
thousands of years. 

-Acts of God. Although, as Alfvcn 
observert, 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 o cc 11 r red 
along an 'unknown" fault, and had 
it been much closer to a nuclear 
power plant the results could have 
been 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 1hP. earthquake. Complex 
multiple failures may occur. lf thF\ 
nuclear power plant is not adequate
ly designed end constructed to with• 
stand the earthouake. effects. the 
potential exists for the concurrent 
Joss of fuel integrity and loss of 
function of the redundant systems 
and harriers which prevent. radioac
tivity release. 11 

In view of that, it is a little diffi
c.ult for the critics to understand 
why the government ls just now get• 
1ing around to conducting extensive 
sei:;;mic surveys of the area immedi• 
ately offshore from a major new nu
clear power complex that is more 
than half completed near San Luis 
Ohispo. 

Rut so much for earthquakes. What 
about the built-in safety systems? 
\\'ill they work, God permitting? 

The most controversial part of any 
reactor today ls the emergency core 
cooling system. This system would 
deli,·<'r borated water to the reactor 
core in the event that. 1 he primary 
cooling water was lost. The emer
gency coolant. would keep the reac
tor from overheating to the point of 

melting, which could result in the 
release nf radioacth·ity. 

The critics sav It won't--0r at least 
ma:-,.r nnt~-work. 

The .\EC and the nuclear lndustn· 
insist that it will, and some ha,:e 
even pointed to the recent prnhlems 
at Southern California's San Onofre 
power plant as proof that the emer• 
gency system works. 

Mechanical problems there last. 
October resulted in minor damage to 
the emergency cooling system, but 
the system did pump horatcrl water 
to the reactor in response to autG
matic warning rleYiccs. 

The water did not enter the reac
tor core because there realh· \\·as no 
emergency-the core was still full of 
the primary coolant. 

Officials with Southern ,alifnrma 
F:ctisnn r:o., which owns 80c, nf San 
Onofre, have contenrf.ed that the in• 
cident demonstrated the reliability 
of the equipment. 

But the debate orer the emergency 
rare coollng system has had nothing 
to dri with whether the pump~ 
would work. In fact, just about ev
eryhnrly has assumed that the 
pumps would work. 

Dr. Henry Kendall, professor of 
physics at Massachusetts Institute 
of Technology, contends that if the 
primary cooling water were lost 
(through extensive pipe ruptures, 
for mstanc~) pressures in the reac
tor core would builrl 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 concrete 
dome over the reactor would be da
maged, permitting the release of 
massin, deadly radiation. 

Who ls right? 
That question cnuld be answered 

hy simply denying the primary cool
ant to an operating reactor. 

If the AEC is right, the reactor 
would shut itself down automatical
ly 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. 

Recentl_v such a plan was suggest~ 
ed to the aide of one of the members 
of the Atomic Energy Commission. 

'Jt ~nuld he done." he said, 'but It 
"·ould be tenibly rxpensh·a lo "ipe 
out all of that equipmenl' 

He was reminded that 
the system i• supposed to 
save the equipment, not 
wipe It out. 

If everything worked 
according to plan, the 
plant coulrl be used to gen
erate electrlcity, and noth• 
Ing 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 Jon;: run, the 
questions of sabotage anr! 
diversion of l,omb-grarle 
nuclear materials may he 
of even greater signifi
cance than plant safety. 

During an inter\'iew in 
his Washington office, L. 
Manning Muntzing, direc
tor of regulation for the 
A EC, conceded th a t a 
band of highly trained, so
phisticated terrorists 
co u 1 d conceirnbly 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 p r o I I f e r a t e 
around the world that 
knowledge will become 
more common. 

Some of the world's 
I e a d I n g scientists ex
pressed grave concern 
over this problem during 
the Pugwash Conference 
held in Finland last Sep
telnber. 

The conference, with 
head offices in London, 
brings together about 100 
scientists each year, many 
of whom are nuclear phy
sicists who have been in
strumental in t h e ad
vancement of the nuclear 
age. UCSD's Alfven is 
pre·s!dent of the confer
ence. 

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

"The question of sabo
tage of nuclear reactors, 
l\'ti.Ste 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 reprocessing 
plants deep underground, 
If research confirms any 
real accident-containment 
advantages for this ap
proach. 

"Other measures against 
~abotage discussed by the 
(conference) inc I u de d 
,·ery careful fluarding of 
the installations th em
selves, perhaps facilitated 
by clustering the various 
facilities at one location.• 

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

The question 01 theft or 
bomb-grade material also 
brought expression, of 
gra,·e concern from the 
delegates. The Bugwash 
report stated: 

"The problem of theft of 
nuclear material by inter
nal groups or indi\'iduals 
intent on 5;abotage, terror
! s m or blackmail was 
a ~reed to be a yery 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 is difficult to see hmv 
the theft of such material 
can be mane impossible in 
a world characterized by 
human failings, but mea-
sures to make such theft 
more difficult should he 
carefully studied and the 
best ones implemented as 
soon as possible." 

In an eifort to deal with 
this problem, the AEC re
cently tightened security 

· requirements for nuclear 
facilities. Howe\'el'. 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 (I mprovc
ments K eeded 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 nu c 1 ear weapon 
from 17 kilograms (37½ 
pounds) of uranium or 6 
kilograms of plutonium." 
You could almost carry 
that much in your pocket. 

To aid in preparing their 
report, GAO investigators 
visited three of the 600 or
ganizations authorized to 
possess what the AEC 
calls "special nu c I ear 
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 Inc I u de d 
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 st e e 1 
•tructure 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 Jack of an ac-

tion plan !n the event of 
theft of material. 

A• the report notes, the 
opportunities for di,·er
sion will multiply as more 
anrl more nuclear plants 
and related facilities are 
built around the country. 
That ob,·iously means 
more and more hazardous 
material will mm·~ along 
the streets and high\\'a:·s 
from one facility to the 
next. 

Another GAO report, 
dated July 31, Jn73 (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 
nf radioactive materials in 
the United States are ex
pected to increase nearly 
eighteenfold bet ween 1072 
and 1085-from 1,800 to 
32,100 tons.• 

Debate broke out last 
year in Oregon when local 
citizens discovered that 
highlv radioactive materi
als h·a d beens hipped 
through their state in un
marked trucks, and local 
officials were not even no-
tified. 

Local p e o p 1 e figured 
they had a right to know 
about such things, but fed
eral officials were con
cerned over the fact that 
Informing the natl v es 
would also mean that 
potential hijackers would 
be alerted to the shipment. 

So what do you do? Do 
you p a ! n t "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 
t e 11 s 1 o ca 1 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 
as Ide, thus permitting 
greater security for the 
entire operation. 

Manv executives within 
the AEC favor such 'nu
clear parks," but there is 
little evidence so far that 
the -nation is moving in 
that clirection. Kuclear 
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 about the same 
path as in the past. There 
will be more· and more nu
clear facilities in widely 
scattered are as of the 
country. 

In act'dition, ·racilil ies will 
multiply not only in nutJl· 
ber. hut in complexity as 
well-and quite possibly 
in hazards. 
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Earlier this year the 
AEC awarded contracts to 
Westinghouse for the na
tion's full• scale demon
stration breeder reactor. 

During extensive inter
Yiew~ with AEC exeru
th·e~ in \\'as;hington, it he
came clear that the ..\EC 
believes the breeder is es
sential to the nuclear in
dustry in order to guar
antee an adequate supply 
of fuel. It also became 
clear that the country is 
already committed to the 
breeder, come what may. 

The breeder ls not mere
ly another e\'olution in the 
nuclear cycle. It is a new 
breed Qf cat, and many 
pro-nuclear scientisLc; 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. Y.'riting in the 
Bulletin of the Atomic 
Scientists, physicist Amo
ry B. Lovins noted that_ a 
single breeder \\'lll contain 
roughly a ton of plutoni 
ll m 239 - a radiological 
poison so toxic that H 
properly reduced and dis
persed, a ton of it would 
far more than suffice to 
give lung cancer to every
one on earth. 11 

In ctescrihing breeder 
operations, Lovins said 
'The sodium, which is vi
olently reactive with air or 
water, is to emerge (from 
th~ reactor core) intensely 
.radioactive and heated to 
libout 1,000 degrees F." 

If such a system can 
evP.n be made to work, ran 
there be a 1;11arantee that 
lt will not deteriorate fast
er than it can be main
tained? 

Perhaps time will tell. 

'.\feanwhile, the nation 
.\,ill continue stockpiling 
;de1rlly radioactive waste 
products foc which It has 
no ntrmanent renository. 
: The issue waS summa
ricecl in the Pugwash Con
.ference report: 

'The as vet unsolved 
problem of radioactive 
waste management, and 
the possibly unsolvable 
problems or catastrophic 
releases of rarlioactivity or 
dh·ersion of bomb - grade 
mat er i a 1, combine -to 
rreate grave misgh·ings in 
the lconferenceJ about the 
,·ast. incr{'ase in the use ·~f 
nurlcat power that has 
bef'n ,\·ideh· forecast." 

~la\'he that's w h v t11e 
question• won't go away, 
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A.E.C.FilesShoiv Effort 
To Conceal Sal ety Perils 

Bf DAVID IIURMfAM 
s,eo: !a. to Th• NI!• Y0,•S Ttmn 

Increasing: conc~n1 about the 
in hr rent 1. onf!ict5 :n the 
A.E.C.'s t\1 'i,1 rolf:'s of re~uLatm::? 
atomic p-<)',\ c•r and promurnq 
its U¼' p:::1~ rd a role t:-ti-.. y(?ar in 
the lon2rc,c,; :11nal de,..·1-.i1.m to 
s~::t ti:e i..·:-,m·ni.:;siPa int 1 two 
a.cencc:. -o:-!e t·, ~pnn!=ior eni:.•r
~v :-c...:r trd1 a:,d nne to :nc,nitor 

WASHINGTON. No\'. 9 -
Atomic Energy Commission do• 
cuments ,how that for at least 
tht l•sl 10 years thf commis• 
slon has repeatedly . sought to 
supprl!Ss studies by its own 
scientists that found nuclear 
rea,·tors were more dangerous 
than officially acknowledged or 
that raised questions about :nc o::.>ar ir. us:ry. 
reactor safety de\'ices. Q~e<!hns Are Posed 

0 k tud whfch t} e B,.a t'.1c dth·dn"'!erit". s,1nw ,1f 
ne ey s Y, 1 the:n \H'lt,'" :,•.· staff 1.w,nh0rs 

rommission kept from the- pub• q·'.l::, t\1t G,1,.-,: 11 ,,.-,.1 t·:-:. al,,:11 . 
He for more than seven years. ic er:,..! .. '!\ 1<1rc:1.1~·:.· ~·. ra:c;e a 
found that a major reactor ac~ T"i:;~1:: ··:· ('f , or:t:.nin::: q,:es
cident -shouhJ one occur - ti,;,:<- .. \:1 .. 1::.: ::,,~·11 are th1·se: 

could have effech equh·alent to C.h:r..· ·~o.._,. • ..,c1fe 2rc- t!1e mil
a ''good .. sized weapon," killing lk1;1, 1 ,f r,r r- ()n,;:;; wb,) !in~ cliisr 
U)) to 45,000 persons. acd taat t~ tae ;,ppro,im.,•c\· .';O rea :
'."the, possible si?e of ~uc:1 a dis- !~r~t~;·;~ npzl\::m~ :a tlle Ldt-

a,rer mi~h! be equal to that of C'!n its eff,or• to r"ll ,_,·i•:• the 
the state of Penno;yl\'ania '' !-ha:-;1 r-~n 1,1 ·\._ ,;"'c1 n•l pi i re. 

In addition, the documents .1,: t>n :,, ·~.ti·:. •;n)·)!e:n., of 
show that tM commb"lion i_g- c· .. ,. ,1""'111.i tl1P 1 nted Statt's 
nored recommendations from G,·,•;('r .~n1:t'lt l"<1n: im:e to p\1,;!1 

Its own scientists for further re- fer the coostructirn of ahout 
search on key safety quesuons. ;~\;~~';? rca..Jors Ii. the nr:-.t 

And they show that on at least C'\'.'hv did the r.owrnmen: 
two important matters the a~en .,_. · rp,;,r,1,, ti)i(I fn:- protf",'t
Commission consulted with the i.,:! thi> puhJ.i,· fr,).p 1:•r h::..~a:-,1.:; 
industry it was supposed to be of !~at-t -,15 try t,) ~fJPfH'C''is ~tu.-

tie~ 1'.f'Rhn'.!" w·t!1 thf' potent:al 
regulating before deciding not daacers .,f these reactors? 

:10 publish a study critical of its The e,tent of the a:lcged fail 
safety procedures. ucP nf the A.F.C. tn d.i roquire<l 

Memos Back to 1964 safd·; n:sl ... Jr(!1 wJs commented 
(Ip f1\e \ ears a~o h·: D. H. Imh-

Details 'of the commission's off, !,eid of i1evc'-1oment ~n
etfo11s to avoid puhlishin~ re-- ;::::-.c-t·:-1.~-~ -~ ,;_ •. , :.\ i:;1,: ir·:·"i 

'ports on the potential reacwr n,1, :r,ar ri.~ :- ;,in :·; ~1 ·.'ltt'r lo a 
ha:r.ari:1$ have eml'rged from an t, 1 ~. ·1: ~~ ~- ::11 •:fr1, .. ti. 
examination bv The ;,iew Ywk .. ,\',: :1clit'·• :• ~- ·t.:r · -.,if1 tv 

~
nnes of hundreds of memos P•·' re--, p'a:» ,:ioc1ld give 

p·:·,r~ dtil"r:t.·in tn ;,os~i!l!e fu
nd letters written hv c:ommis- tu:--e :1c-r-j.., .'.l:~d 1:1;:; !"n•ne- fu;i~. 

sion and {ndustry offi.cials since .ia:! ,,; 1.-,~11u he .wailrhle t,) re-
1964. Additional material wasj sohe important safety issues 

·found In the record of an ol>- :,efr,re,rata0 r than aft~r-the, 

l
seure commission Maring inlj fart." '.\Ir. !:•1l•nff wrot~. 
1972. Ir othtr ":ords, '-'.t·. ·1111hnff. 

I taen a to,-, offic;:,I i:l on• nf :he 
Some of the documents werej two major rra:·tror manufactu

iorisinallY leaked by A.E.C. offi-1 rers in fre wor!d. was com• 
·clals to the Union of Conceme"j p:lining th.H th~ cnmmi;sio~ 
SdellWU. a Boston-based re-j should do safety research be• 
searcli group that has ques- fore rather than after building 

doned many commis!ion poli• reoJ~::'and over again. the in
cies. Others became available ternal mcn,o, of t!,e A.E.C. offi• 
111 a result of suits and threats clals mdicate that thry were 
of SllitS under the freedom of appar('ntly \\We more , ·m• 
information law by such critics cerned abnut the possible pub
of the commission as David lie relations impact of safety 
Dinsmore Corney of the Chica- ~1;1;;,~~-t~~;_n the actual safNy 
ao-based group. Business and In Septemher, 1971. for CK• 
ProfellSional People for the Pub- a:np!e, Stevc-n H. Hanauer, a 
lie Interest. top ,·nmmi~sion official, wrote 

I · · to "'iieaii:es that a pa;,er by 
II response to an inquiry A.t::.C. exptrts questioning the ' 

. about the commission's mfor- c-1mmissios's :ncthod of esti• 
mation policies, L ~lannini: matin;: tb~ effcctivene:,s , of 
Muntzln11. d:rcctor cf regula• 1·cartor safe! v systems had 
tlon, said that "there is no 'oren "tempnr~rlly forcstal!ed" 
agenrv as Je·-ico1ted tn openin~ h,11 t~at fort!1t"!' art1on dea!init 
up as· t!1e .\.E c:• He Lonccded "1tlt tl1c paj1~r was required. 
that llltro had been "bad l'X- "The ~•bent ,:~al· should l>e ~ -?~,~ of <ecrer_y L,i the past. p.,,,cr lhot , "~ be puhlishro 
but he $!'Id that be11hining without hUrllS[; the A.J::.C, and 
~three year.; ego we created a w1:hout inr1Lln!{ a eause celfbre 
revo!ution.try openness -we for !quelchin;: a pa;,er bcrausc 
ma" ll(lt he perfect, b11t we're a of terhnical ,Uuent," Dr. Han&-
lot better." uer wrcne. --------

Jn Januan•. 1972, the coffl• 
m1',.,..,:1 was ·forc•1 bv ,riti.cs to 
ho:J .t public hearf1111 on the 
standards it had adopted for 
nuc\t'Jr power plant coolin3: 
-.•:~tt..)1~. T.1ese svstems a.re 
,u~po.aed to prevent a massl\'e 
rc!ea,e of radioacm·e material 
s'1 .. uld the reactor's nw:lear 
core o,·erhe:tt. One of the wit• 
nesst>s cturin;: the protracted 
hearin~s was '.\lilton Shaw, the 
hca' of 1:1e agency's rcJctor de
,e1npme1t and technology dlvi• 
sion. 

~Ir. Show was asked it it was 
not a fact that his di\'1sion had 
heen "censoring" the monthly 
re~ort, uf the commi1&ion's 
sat<'!,· laooratorv in Idaho. 

"C.eosoring?" • :\Ir. Shaw re
p:,ed. "If yod want to use that 
t~cmino!o2v b the !Cl1H I think 
yru art" uSitl~ it. yes." , 

On the nrxt day of the.hear• 
in~• . .r Curtis Haire. the general 
mana~~r of the Id;iho laborato
ry ·s safrt~, pro~ram. was 11:sked 
wry the Wa$~ini(ton officials 
were ··censorinit, in your jud,:• 
:w:·nt. fr~:P an'- open discuu.ions 
of Aerojct's \'iewson nuclear 
safet•:.', 1 

"Well, I believe that R.D.T. is 
trvin11 to avoid the prol>!emi; or 
::urden. if you v.·ill, nf havin)I to 
"'Pf'r:d a lot nf time answereing 
pahii,· tnqu,ries that are ad
dressed to Congress and re• 
ferred to them." 

"On nuclear safety?" 
"On ieneral questions ot ftll• 

clear safety," '.I/Ir, Haire replied. 
Within a few months of his 
;,,1hl:r testimony, "1r. Haire was 
re :e,·ect of his duties in the 
A F .. c-.'s safety resear.ch pro
~sam-as a result of his can
-0:, many believe In one tOm· 
n,1-;sion. 

Ev<'n more recentlv. llO April 
I 7, 19i3, a voup of A.E..C. &Uff 
members met with r&presenta•· 
tiws from six major poW111' 
n:r.p 1:ic, to dlscu~, a policy 

;-iap-t r t!1e n,mmission \\'Ucon~ 
,1d,-nn~ "" the proper location 
,~ :·td, ftlr'i in relation to popu-: 

iaunn lenlf'rs. l 
"T½e ronsensus of the meet• 

JO,!." a report by the A.E.C. 
,aid. "wai that the printlpal 
i11pact of the policv would be 
the potentially adverse reutJon 
to anv action which lndkated 
that the safety of reactors was 
m question." 

Study ROI PulllialNd 
. Despite the urt1ing of some 
srn•nr A.E.C. offici11.ls, the com• 
m,stsion ar,i,arently aareed 
with the concern, of t/te utility 
officials arid the SO•calle• NIB,· 
tor siting stU(i? was not p®
lished. - , 

• IJne ) ear ago, an Internal 
A.l::.C. task forcer on the reac
tor licensin;i process completed 
a cr,tical study of the commis• 
sion's effort 'to provide safe 
reactors. 

"The lar~e number of reactor 
incidents, coupled with the fact 
that many of them bad real 
safety signlficanN. were aener• 
ic ill nature. ant.I were not tdren· 
tifie' d~rini the normal dfflp. 
fahtlcation. el"E'ction and lire• 
op<.'rationa! testina pha,es, ,ai, 
es a serio~ · qllfflien Net:tdiria 
the current review and inspec• 
lion praclicts both on the part 
of the nuclear i!tittitry aall the 
,\.E.C~" tbe bl~k force report 
co11dudcd. 

,\_ ropy of this reptt1. corn• 
pleted In Octobtt &f 1973, was 
given last Janlltll'y to the t'nton 
of Concerned Sciel1tista, ,iillllcll 
In tum made the dllcllrMnt.< 

ANOTHEft MOTHER FOR PEACE, 407 North M_.. Oriwe, hvtflv'Hilts, ~ tlllttf 
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A.E.C. Documents 
, I-- 200 
Show a 10-Year Effort by Agency . · . 

to Co!lceal Studies on Sa'fety Peril Posed by ReactoaJ 
·available to the press. Follow
ing publication of the ,n,. 
cument, the AE.C. put out an 
official \'ersion that modified or 
deleted manv of the key conclu
sions or the original. , 

A finding that safety prob
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
lleve" that there is "the re
quired confiedence level" that 
acd'e!)\!! are as unlikely as the 
COBUruSSt-On tells the puhlic. 

All extensively documented 
case In which the commission 
suppressed one of its own 
scientific stndies concerns a 
$120,000 research project un
dertaken bv the AE.C.'s Brook• 
haven National Laboratorv in 
1964, updat,ng a previous siudv 
doi:i,e by the same group on th'e 
estimated damages of a major 
reactor accident. 

The fin'ings of the 1964 up
date, which Go,·ernment offi
cials came to refer t~ as the 

~:,, Wash-740 revision, were grim. ~ •. 1n one memo written on Nov. ~· · 13, 1964, an A.E.C. official, 
""- 1 Stanley A. Szawlewicz said: 

«The results of thie hypotheti• 
cal Brookhaven National Labo
raatory accident are more sev
ere than those q equivalent to a 
good-~lzed weapon and the cor
relaat1on can readily be made 
by experts if the Brookhaven 
National Laboratory results are 
published .... 

Area FOi: a 'Big Acr ident' 
Several months later, the ad

visory committee reviewing the 
Wash-740 revision receive' a 
Jan. 6, I 965, memo (rom an 
A.E.C. Official that said Uiat 
"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 impact of publi$hing the 
DWised Wash-740 report should 
!:le weighed before publication," 
ihe wrote to U, M, Staebler, an
oth<!r corrmmion official, on 
Nov. 27, 1964. 

A wEek later, on Dec, 4, 
Howar<' G. Hembree, now re
tired from the A.E.C., wrote a 
Jllllmo abont Mr. Szawlewici:'s 
view to those worlcing on a re-. 
write of the Wash-740 revl•ion.' 

"One concern that Szawlew
lcz exrpressed was that the 
reamctor chosen by Brookhav
en could generate an accident 
whose consequences could be 
projected -downward to planned 
reactors, such as Nine-Mile 
Poillt a11d Oyster Creek, and 
that such projections could af
fect theit building and site loca•: 
dons." . ] 

The Nine Mile Poolnt rejec-' 
tlon, whith ls situated 36 miles 
81111th of Osewego, N. Y., Mgan 
~tuig commerl"ial power 
ift 1969. Oyster Creek. 11ine 
mn.s o north of Toms River, 
H.I., also went commercial in, 
1969. 

1 Just llefore Chrl5tmas J964, 
•Mr. Szawlewiu wrote a111other 
aemo to Mr. Staebler sayin:: 
that the review committee had 
llrted to submit copies of the 
draft report to the Atomic , ln
lustriat Frorum airer its' next 

meeting_ The forum is tile ·ma• 
jor industrial Jn;,hyint? or~anl
zation of l'0!q, 1na:..:; nia:i.ufac
turmg reactnr::i. ,.,r otherwise m
volved in nu,Jc2.r :natters. 

In the san~e na:•:no, :\tr. 
Szawlewicz sa,ct "the IT;alts of 
the studv mest r,~ reve:!.le• to 
the cominissi0n and the Joint 
Atomic Encr;tv Committee 
without subterfuge, althou~~ 
the method of presen:ation t, 
the public has not been re
solved at this time." 

RecenUy, in response to 
questions ~r. Sza'.\:!ewicz ~aid 
he did not feel thP. commission 
had attempted lo sappre,s 11c 
Wash-i~0 re,·ision. "We jast 
held up the report because we 
wanted to get more t1ata," he 
said. 

On '.\1arrh 17, 1965, C, K. 
Beck, the for:n<·r ass:stant di
rector of ff'l.!::l.,tion, wrote a 
sum,narv :i•t•1110 t-1 t~e fu:I .::om
mission: then headed by Dr. 
G!enn s~a11nr~ 

~Tr. Be{ k tn'.d thf> commission 
that a \\·as an "inf'<.,Capah!e cal
culation" that. ~:ve:, the h,·. 
pothetiral redctor accirten.ts 
cons:dered in thP oririn3l 
Broi,kha\en ~a~ir,n,;1.l Lahni-dtt)
ry :-.llldy clnd t~e suh,;rqt:.1.:d 
growth of reactors. ":jamae-es, 
would result possiblv t!0 times' 
as large as those calculated i~: 
the previous study." I 

"The problem facing the I 
commission, therefore, at this 
time, is the choice among thf:" · 
few alternate methods v;h'2h· 
might be seiected for present
ing the results of this newe.:.t 
Brookhaven study in 'prcper 
perspecti\'e,"' '.\Ir. Beck cont,-· 
nued. 

The offcial then told the 
commission that a ~~c,cial rom
mittf'e of !he- Atomi:-- Indn.,.trial 
F:in1m-t1-,e- t:,,!.:~t:-'. '!- 1c,~:-~;i·•-! 
grour~,•-<l t\\ :u• mc-t \Vit:l t;le 
rcm1:n:;;.-:1nn':; 1t·~1r•i.•; s:3tt __ j"j:, 
t.hJ.t thf'V '':,f1 r)!1~i:1 urgp'• t'1at 
"the revised llroo~hdven report' 
not be p'1blished :c apy form at· 
the present time" hut that the, 
study be extended for "another 
year· or two!' i 

The forum. ~r. Beck conti-1 
nued, recommended that the\ 
comm!'S!-ion "at t~e pre~ent' 
time sbrply report in a vtry; 
bnef letter to the ioint Atomic' 
Ener~v Committee 'that if maior' 
arcidentc; are aSS.J:l1t"d to occur 
w,thout regard to the improba- 1 
bility of such events, very large 
•amages, of .course, would be 

1

, 
calculated to happen. . • . 

Fiodlni:s Not Annonnced i 
The official added that a draf:: 

of the letter "along the lines' 
discussed between the forum, 
and the steering committee, 
members has been prepared for 
discussion" of the cc-mmission. j 

On June 13, 1965, Dr. Seaborg· 
sent such a letter to the jc>int1 (ommittee and no publlc an-; 
nouncement was made about' 
the Brookhaven findings, Ei!!htl 
years _la!er, June 25, 1973, the/ 
rornm1s~1.nn rc~onde-d to a 
threat of a freedom of informa-' 
tion suit by Mr. Corney, t:te r.u• 
clear critic m Clucago, an•i re~, 
ltased selected part& of what it 
callad "the final <f'll.flf' of its re-
port on nuclear reactor sJfety. I 

Despite an the siatements to 

·Ille ·.Wlllltrary in the A.:CC. 
flies, tho commission press re-

The press re!ease summarii:ed 
the Brook~avcn study as find• 
ing that 1he possihle damages 
of a reactor accident "would 
net bt' less and un °er ,aome cir
cumstances would he• substan• 
tially more· than t~e con»equen• 
ces reported in the early stu
dy." 

On the third page of the press 
relra<.,e, the rnr.unission said 
that in one extreme case exa
mined uy Brookhaven using 
"l,!rosslv unrealistic assump. 
Lions" 1t had been found that 
"'45.000 fatalit'es cr,uld result 
from such an accident.0 

TKhere is a sharp contrast 
between the conclusions of the 
ori;dnal Wa~h-i• O revision
made puhlic seven years later
ar.·, c ,ea the press release 
and ::iany of the ;,ublk 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 
some failures, "I believe that 
just as has bean the case in the 
past. these problems will only 
cause a temporary shutdown ot 
the plant for the necessary re• 
pairs and corrective action and 
wtll not harm the public." 

Pnring h recent telerhone 
Interview, Dr. Seaborg denied 
that his l 971 statfment con
flicted with the Wash-740 rev1• 
s10n but "in retrospect, I wisli 
we had publishe' ic sooner." 

The long-time head of the 
tomn,ission. now a professor at 
the llniversity of California at 
B<'rkelcy. explabed that "we 
didn't want to publi$h it be
cause we thou~ht it would be 
misunderstood by the Even 
when the laboratories opersti!d h,· the comm,ssi~n developed 

bopot'lllnt ,eports ra!slal 1111111-
tions ahlNt. eafety, the c<Mllmi&, 
slon staff In \lfamingtoit · some
times ignore< it. 

On April 2, 1971, for eliaapl~ 
the Ali:.C.'s Idaho la~ory 
submitted a compl~x attalyllia 
of thl torapum MMhodt 1111M , 
belnit ~ 10 t,:1:imala ~ , s 
would happen to a.~ If it. 
lost its cooiant. ·. · 

"The analvels or a lotll of 
c:oolant ac:cidllllt in ~ 111.11:t«ar 
reactor !11 an elltrtnl&ly con,
plex pAll!klffl," a Sllftll!llU'f of 
the April report 9'Kl •~
pi.ta and c«t'Kt analysill 111 be
yl)lld the Slt$pe of · carrentt;, 
~ techllillll'N?S .od hi 18i81f ' 
areas ~• !l"S~nt sdl!lltltlc 
know!~. tecau:ie of tlle .00III• 
plexity ot uie prohlm, sllllphn
cation$ lll9 often made ill tht· 
analvses and def,ndt& 011 tlie' · 
jtrotind! that the si:npllticatidlll 
mak!' the ,P;t;dkted re~tt li;o,i. . 
servatl,..,. aowe\'i>r. it is dlf&. .. 
rult to ascertain what is 'COIi• :·• 
servatlve' if the comet aoll' ' 
complete ~· is not awn• 

·1e 0 ,, 

·1n A.£.C. Jargon. a H(~ 

vative~ ju'g,nellt is one that' 
loans toward ove!"Nheiminl 
illfety. • 

Ourln& th9 ~"I!' on ~ 
,ency e<n caftllng ~ 
almo5t a yeer later. :\11'. JtaaGt
ltel', the A,E.C. ot'l'lcial wtlO hll. · 
llffn concemed IC> aVllid a 
cause celebre. wu iQdl 'WIii, 
ther he had eq th rend Ille:..,_ 
rorti11q~ 

"t leafed tbf'Wih lt. t •Id 1111it 
read it," or. Hl!miuer replitd. .. ~:r1~ diimtss«Ut • 1'iJt 

"It did 1111t Sl!em «i help 1111 
Btly ," he said. · 

Accordi11g to A.f;.C. !ntemiu 
~. the rtport from tlw· 
I<aho laboratory WH intenqri 
to provide, the technic&! SllpplilJ!I 
(or an Important ,ttttmffi( ml 
safety policy that t~ CQIIUIN,r 
sllic wanted to Issue. ~.- • 

' .. ,·., ~f<~t -- ' 
._·,;-

'/ 

.
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'•1 
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lease said the Wash-740 revi- ,.,, 
slon done by Brookhaenven ·~ 

·•was never completed." ---• f~ :j 
ANOTHERMOTHERFORl'EACl . .ofNorth~D,iw.....,.,.Millt,C •~••~-.Ch "fr,,,··~, ,'_:J~ 

·i, - ' "i'· .:..l:i~•., .,\..-,,..;:,,;•" ~,,·:~ •. _;,•,...f$ 
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"NUClEAR EXCLUS10N-S£CTION I, THIS POLICY DOES NOT INSURE 
AGAINST LOSS BY NUCLEAR REACTION OR NUCLEAR llADIA r'ION OR RADIO
ACTl\1£ CONTAMINATION. ALL WHETHER CONTROLLED OR UNCONTROLLED. 
OR DUE TO ANY ACT OR CONDITION INCIDfNT TO ANY Of THE FOREGOING 
WHETHER SUCH LOSS BE DIRECT OR INDIRECT. PROXIMATE OR REMOTE. OR 
BE IN WHOLE OR IN PART CAUSED BY. CONTRIBUTfO TO. OR AGGRAVATED 
BY ANY OF THE PERILS INSURED AGAINST BY THIS POLICY AND NUCLEAR 
REACTION OR NUCLEAR RADIATION OR 'lADIOACTIVE CONTAMINATION ALL 
WHETHER CONTROUED OR UNCONTROLLED. IS NOT "EXPLOSION" OR 
"SMOKE." THIS CLAUSE APPLIES TO ALL PERILS INSURW AGAINST 
HEREUNDER EXCEPT THE PERILS OF FIRE ANO LIGHTNING WHICH ARE 
OTHEPWl~E PROVIDED FOR IN THE \!.' 0 ~F,\R C'L~llSE C0'<'•1r.F[1 ,\80\T .. 
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INTEREST 
REPORT 

-is the prtJsem st~te of nuclear power technology safe' One way to answsr this 
ba$1C question ,s to an~yze the scientific d,spure about possible nudear acc11Jents 
llftd their conseqi;ences But thtiJre 1s an 6as,er way. and that 1s ro e:Namme the 
WIiiingness of the nuclear establishment itself to assume fmanc,al respons1b1My for 
acadents and the,r consequences Th,s 1s a good measure of the safety and 
reha/J1llt'I of the t~chnology. If there i-s inadequate evidence and experience on 
which to base a firm judgment on the insurance and economic risk of nuclear 
accidents. is there enough evidehoe and experience to jt.Jstify putting human 
lile at risk?'" 

HtNbrrt. S D~g Nr.Jt;feM Pooort'r /Jn,nsr.u6b/t1 PrQgRJSUVtl M-,;t1~. Nov 1974 Cong,.ll/011.,J 
Rt1cord Ne¥ t974 

The Price-Anderson Act was enacted ,n 1957. and extended 
and amended m 1965 and 1966. The Act was designed to create 
at least a modicum of protect,oo 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 
Congre,;sional Committee on Atomic Energy was asserting public
ly that nuclear power was safe. the insurance industry claimed the 
potential risks were too great. 

Because private insurance refused to insure the fledgling 
nuclear industry. doubting that commerc1alizat1on 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 agreement limits liability for any one 
nuclear accident to 560 million dollars regardless of the number of 
victims or the dollar value of the loss. The liability Is paid by private 
indui;try 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 $60 million available in liabiilty insurance m 1957 
- leaving $500 million for the government. The amount of in
surance has been gradually increased to $110 milhon - the tax
payers, through the government. are responsible for $450 million. 

Consequently. since 1957. the nuclear establishment has been 
sheltered from any meaningful liability to the public m accordance 
with the Price-Anderson Act. Once ,t purchases the available in· 
surance. and pays the premium for the indemnity agreement. the 
fl'ldustry has no further financial responsibility for losses suffered 
by the public. In 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 toss. 

~..,-,,,, Prk:e-Anderson Act according to its proponents, Is dtniglHld to 
prolfJCt the public •s well as thB ntlCHIM industry. This claim is based more on 
/lflblit: fflllllions rhetoric than on factual financial analysis. It would hllv,, been 
~ to protect the public witho11t tlmiting the ,w;ponsibility for nutl&M 
1-sses ltdllt:ttul on the public. In fact this must be considered • stlll~ 
medtod ol protecting the pub/Jc. since its mam thrt1st is to /Jmit thB atnOMrrt of 
nNWNf •tMllsb/11 ro th6 public and to shield the nuclear Industry t,om lepf __ ,_·· 

-(Nur:IHr Pow~, /Jrwlswid/4. HtlrixJrt S ~M/JUlp. Congt~SIQfM/ R•cttrd, Nov 25, 19741 

The $560 million limit of Ptice--Anderson protection may 
appear to some a large amount of money. but in the lace of a 
nuclear accident of catastrophic proportions. 11 would be a paltry 
sum. In 1957. an Atomic Energy Commission (AEC) study known 
as WASH--740 estimated the consequence of II major nuclear dis-
aster to be 3,400 deaths. 43.000 injuries. and 7 billion dollars in 
property damage over and above the human injuries and loss of 
life. An update ol that study conducted in 1965 raised the es
timate to 45,000 deaths, 100,000 ;njuries, long-term contamina
tion of an area the size of Pennsylvania and property damage of 17 
to 280 billion dollars. The AEC withheld the study of 1965 for 
eight years. until it was forced to expose it to public scrutiny as a 
1'85Ult of a lawsuit filed under the Federal Freedom of Information 
Act. Then, the Commission attempted to repudiate both WASH--
740 and the update thtough its WASH--1400. which focused not 
on damage potential but oo the probabihty of damQ98. 

THE PRICE
ANDERSON ACT- ' 

AND THE 
NUCLEAR 

INDUSTRY: THE 
-ATTEMPT TO 
INSURE THE 

UNINSURABLE 
According to the report. "'the chances of an accident causing .1 0 

or more fatalities ,s 1 in 2.500 per year. or. on the average. one 11c-
c1dent every 25 centuries:· The report studies the chances of 
future accident by a probability analysis of accident-engendering 
events. but as Dr. Beck of the AEC points out m the 1965 study. 
'There is no objective, quantitative mlHlns of •ssuring that all 
possible paths leading to catastrPphe have been recognized 
and safeguarded or that the safeguards wm in (fvsry CllBtl func
tion as intended when need#ld . • , 

The AEC based ,ts conclusion on probabihty from new tech
niques borrowed from advances in space technology. Challenging 
this foundation. Wilham Bryan. now with the NatlOOill Institute for 
Applied Research. who h&d eleven years· experience in the aero-
space industry and was involved in "'l1ab11ity and stlety •nalyses 
for the Apollo and Nerva programs. test1f1ed that the Commission 
is ··pushing phony reliability and safety numbers'" to Htabli5h the 
safety status of nuclear power plants.' 

Viewed by many critics es a form of science fiction. thfi Com• 
misSJon·s analysis does not present the de f.c:to probabtlity of 
danger to the public but offers a highly subjective. judgmental. and 
unreliable conclusion-. We would be more anxious to accept the 
AEC's probabthty results if the insurance industry commenced to 
exploit the figures to set insurance rates If the 1974 study 1s cor
rect, then liability insurance premiums on reactors should be $/ash
ed by about 90 percent. 

The people who build and run nucle/Jr powlN plants are telfing 
the American public that they do not trust their own creation wh11n 
they clammer for limits in their liability. How can the publi1: have 
confidence in nuclear reactors if the experts share no such con
fidence. The insurance industry shares the fear of the nucl&ar es
tablishment when it limits its und..-wntmgS to $1 IO mHlion for
each incident although they will take the responl>ibility for far 
greater amount for other typeil of risks Even th41 Federal Govern
ment. with its vast financial reoources. is mtimi<Mled and has ~•n 
historically lessening ,ts Habtlity rather than assuming more. Under 
the 1974 Amendments to the Act. the govemment"a indebtedness 
will be further decreased and will eventually be phased out entire
ly. It appears that no one has the finlHtCial CIIIM(:ity llfld 
willingness to compensate l<N the catastrophu oF nuclear 
t9Chnolof1Y. disasters that rould dermmd re-.tions of 
hundrftds of billions of dollars. 

And even if the Federal establishment were to eliminate limits 
on liability, it would s11ll be inadequate in assuming fufl r8Sj>On· 
sibility for nuclear disasters. for there are potential loases resultm9 
from nuclear radiation that defy adequate compenaatIon. It is dif
ficult to establish a causal link between • nuclear inctdent and 
delayed radiation injury. There remains the unresolved legal dd&m• 
ma of compensating for radiation-induced 9-tic clfflrmation 
and the shortening of lifespans. FurthermOfe. !he Sttltute of 
limitations may preclude claims for radiation 1n,urtes far removed 
in time from the nuclear incident. 

FinaMy, and pa,haps most ominously. i~ that even if there -e 
adequate limits for •ff responaibility. covenng aH nuclear-related 
occurrences .• there could not be full proteetion for the public &ince 
no one y.t knows what dMnaf/6 hM lllready bHn wrou,llt by lhe 
past and r:urrettt operation of ncx;lear poWf/r plants Mid rel~ed 
facilltiet.' 

..,,,.,,,.,.,.,,,,, __ ,,,_.,..,,_,,,,,_,.,,,..,.,_,,, ,.. _ _,,,,,..., ___ .. ___ ,..lor~-
,..., •ahlfy. If. trldftd..M Nme (;RIies.,.,,,,. c/t.,.,,etl. fttldMr,...., ,_ flNiuJv ,..----------~,.. trl~or•le&Mtd- ----
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The nuclear industry has been conspicuously derelict in 
monitoring low-level radration releases. and neither the nuclear m
dustry nor the nuclear sc1ent1sts have adequate information con
cerning the harmful effects of such radiation ' Affirming this ob
vious lack, a select committee reported to the governor of Penn
sylvania on the Shippingport Nuclear Power Stat,on · During the 
course of the 1nvest1gation 1t became ~pparent that current. as well 
as past. environmental radiation monnormg programs are inade
quately designed and earned out for determ,ning the impact of 
radioactive releases on the environment. Environmental monitor
ing programs conducted in the vicinity of the reactor have not 
been properly reviewed by a qualified health phys1c,st on a timely 
basis. Apparently_ no qualified health phys,c,st 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 m nuclear effort. the atomic circle 
has not even begun to properly tackle the problem. To this date. 
there has been no full-scale pub/Jc health review of the impact of 
various kinds of nuclear fac1ltt1es. even though noted nuclear ex
perts such as Ors. 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 failure to adequately safeguard iac1lit1es 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 S 19.000 for its v1olat1ons. which included. 
among other things, failure to control rad10act1ve 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 3.04 7 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 nmes Such recorded 
performance by the nuclear establishment belies the aura of safety 
and does little to inspire confidence In nuclear operations 

A brief and chilling 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 _U.S. and U.S S.R. Many of the conference par
ticipants were nuclear physicists who had been hopeful of f1nd1ng 
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 radioacttvity 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 during 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 
nuclear materials; and in the maintenance of radioactive wastes in 
interim and long-term storage - several leaks have already 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. most seriously. in a world plagued by un
rest and dissatisfaction. how will we insure against the diversion 
of nuclear materials for the cfandestine fabrication of atomic 
weapons; the poss1billt1es 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 ~ven 
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 risks 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 G_od cuuld wrtte the insurance polic;- we need on 
nuclear power plants the only adequate ,nsurance against catastrophic loss 
from nuclear accidents 1s to stop building more nuclear power plants and to begin 
closing down the ones we have now It's that sm,pte ·· 

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

/--
Murphy's law states that "1f anything can go wrong. it will " 

Nuclear engineers apparently ignore this tenet m their 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. transporting. and 
storing thousands of tons of highly toxic nuclear n1ateria1s anu 
wasteS. In their fantasy, all this harmony will occur devoid of 
human error, free frorn sabotage and terrorist Jctiv1t1es, untouched 
by mechanical failure and structural abnormalities 

Such a fail-safe society has never existed. and 1t is more than 
difficult to believe the near future will supply us with the wholly 
altered world this would require Within the nuclear arena - for 
that matter, wrth1n all human endeavors -- serious mishaps and 
ac1::1dents have occurred. The unique d1ff1culty with nuclear tech • 

nology is that no error can be tolerated owing to the extraordinar
ily toxic nature of rad1oact1v1ty. 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 prle up, with nuclea1 materials coursing our 
highways and railways. It is only a question of tune 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 suopressed 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 sc1ent1fic 
question It is a humanitarian. moral. and philosophical dPc1s1on. 
one uniquely susceptible to resolution by the public." 

At tho time of this publication. the President has vetoed the bill 
extending the Puce Andorson Act. because of ci provision that ap 
parently erodes hi~ authority A time shonage 1n Congress has 
forced postponement of further action The d€lay has been termed 
a setback for the nuclear power mdustry With the veto. there is 
another opportunity for recons1derat1on of whether the subsidy 1s 
apropos In the early stages of cons1derat1on, some opµonents of 
the bill had objected that it was being pushed tt1rouqh three years 
m advance of expiration because five members of the Join! Com
mittee on Atomic Energy who favorod the nuclear industry were 
retmng. The opponents maintained the nuc!ear industry depended 
so much on tho Act that th!-'y could not wait for full debate and 
consideration. Furthermore. some oppom~nts m;Jintamect the act 
dd not protect the public against incidents in p!uton1um process
ing plants or in transportation 

Senator Gravel of Alaska and otherS beheve that the most 
Jcceprable solution to the problem of nuclear insuranctJ is to 
roµea1 the Act. A corporation which allows a nuc!oar incident to 
occur should accept full f1nanc1al liability for damage its act1v1t1es 
may inflict upon the public It is soc1alfy unacrnptabl~~ that the 
nuclear power industry 00 allowed to expand under a faw which 
openly acknowledges that nuclear d1sast0£s can happen. and then 
proceeds to withdraw tho prime restraints which generally operate 
to check reckless fiction. namely, the acceptance of full liability In 
replacmg the Act. opponents require that nuclear utrlit1es put therr 
aiSets on the hne tf they are unable to acquire private msu,ance. 
and such new leg1sla11on should retarn '"no fault"" provisions. since 
neghgence could very W€1J be 1mposs1b!e for cJa1man!s to estabhsh 
tf the radioactive debns is unapproachable Add1t1onally. a new act 
must deal cogently with the question of radiation-induced cancers 
which may take decades to appear 

"In th'! past, Congressional cons1derat1on of the PrtceAnderson Act and its 
amendments has proceeded on the tacit agreen 1ent that Prtce-Anderson 1s a 
technical measure necessary for adequate prorecrmn of the pulJl,c mterest with 
respect to a rechnolog_v that e-..:1sts and wr/1 inevrtablv grow substant,~lly The fact 1s 
that the technolngy exists and grows only because Price Anderson has been artful
ly concealed from public view so that considerauon of the mdemmty leg1slat1on 
~vou/d not trigger debate as to whether nuclear power was needed and whether as 
risks were acceptable " 

Vuc/~;Jt PUNt'f R,sA. L1ab'11tv Jnd lnrlt'mmty. H,1ruld P G,epn H,c" gJ!I l.h, R,..v,ew, J;inu;,r; 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 nsk on the victims instead of-the investors More important, 
we must examine the morality of encouraging such a technology 
at all. especially In view of the safe alternatives like direct and in
direct solar energy,, 

s~n,1/N M1A• Gr•vel Co,,g,c-ss,o"al Recwd M.Jrch 20. 1974 

1 TT-""''",. v•[IO'<><n opp,_,s,r.,,., to co,,cluo,o,n f<W<l<1 "',r.. .,..AS" 1•00 ,A~"'"""~, v .. c, '5•• F•~t,m,n•'Y A...,_ <>I tr>. •~c 
A~•cio, S•h>I"/ Study J"'nl Fl~•- C<>mm,11tt S-.,> Club 8"" Un,o~ of Conc..,n~ Sc-•nMt.< "'"ttPn b~ s..:i,.,,,, M,:,g,~..,., 
andH..,,,.WIC~P,icwemt-"l!i174 

2 Al tt,,o MT,. J! •.< ,m?(ln•t,lo, tu,,t,,tl,,~"" """~u~te ~~ .... ment ~ rt,- Oe<n""1 ,>nQ uno•"'1-< t.i>r~ =m•t"- an<l llfl<>"hC •1'-.cto ,+et "'-,,. ,...,,tM /,om '>\lei..., Po""8' pl.ant .,._,,.,,,t, .. h,,...,.., cam04<CII!~ ,...., ..,.u~, ,, ";.,..._, .J,P!,cult 1P ""'.tll"h n,r!u<O, ti•<.Jo.g,oe<"d 
'""""'°'' i..v,,i-, -1 ,.,;.o..,-1.,,. con!nt..Jl>Ono by...,,, • .,. !;><",~ti.1 C,a.,,.....tl mov ',n,1 ·• f•~"'O\Hl\j w "'"'" ~ "'-"''-., ~•ot t ,<1d.o 
,1.t.a!,o,,. ,re,.,n_,.,, to on 1n.,,,onrnen1~ ,..i.nc-<, b,t,:ILg,ound aH....-l', ,,-,,~c,,~, t8,sll0 b, r,c,c~, ,..-,,.,11,,. ,., con<:.-"! 

:} low i,,-,,., t!,oylo:l not be""'""..,...;" to ,,.,,.a,, b,olog,,8~W ~.,,,,'",<><,>I..,,-, h,rO<th C0<1 .... 'J"anc" l- 1h11 ..-., otu,,, tl,e 

,e..,,t ol •=tOJ>"• 1.,..me,1 wh-, trnpu"l>M ,n tt>e r,,.,,,.,, "'"'"' ¥l<! a,,,o,.,o,, p,cdurto """' 1h~ ,,,,~•"t ,:,,p,,,. ••• bomboor<led """" 
""""'°'",.... .ll>-n<,t Imm .,,. '"""""" ro•,r ..,e, .,.,. '°"'",..It ,lrt,d">d<~.O I>,. nuci.-, oi.nl, ,nw ,n., ~~•onmBn! low "'••I .. ,11u ,1.., 
,....,,,nn;,,1,,,.."'°........,..8''"""'"'' 
• In 1\17'1""' f.,.,,nnm,-n1lll ~,u,,..-1""' A!l"ncv .. ,, to ,.......-,,,nc~ a 100 !old t,•,:1ucr>{)n ,~ 1h,. ""'ount ~ ,,..1<~1,on • '>UCII., oi,,n, 
m,q!'ot ,_,.,_,, to th,r '"""'°"""'"' Th~ I,,?""' V • ~""'''"' hM! n<Jlf\d <1,11\Jfb,n,,i 1,..,-..1, ,r ,,,_,, neal!r, ol P']l•.,l•[t<>nl MU ouch P'OnlO 
Tho Atom,c fn..,g,, Ct,mm,u,c,n ,.,,.,,.,,.NI rat.n~ of'"", .. ,,~,- ,t_,,.,..,_..t ,.,_, ,,,.,~,~,. ,.,_,. .,.....,,,,, hrlct r,," &/nflt..i tt>1 Com 
m,i"-'Qn, """'°'"' "' NTt>n<j 511"'1.,,,. fh1 Wllrn<j of •,>d,11•001 •t•"'1ar,.. ,~ ,n,nr,..i •n c0n1,....,,n11 <on<•~•~ 
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Nuclear Wastes From Foreign 
Reactors Being Stored in U.S. 

BY LEE DYE 
Ttmu Sltff Wrltlf' 

Deadly rarlioactive waste prcxlucts 
from American-built nuclear reac
tors In foreign countrie.s are being 
Imported into the Cnited States in 
spite of the fact that this country 
ha• serious problems in storing its 
own radioactive wasles. 

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

And It appears that the Uniter! 
States Is 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 8tates has not 
solved its own problems of waste 
disposal. The 30-year history of the 
Nuclear Age is replete with serolls 
shortcomings in the management of 
radioactive waste products in this 
country. 

However, rarlioactive waste pro
duct, already are in storage here 
from Japan, Canada and Italy, and 

mant; other countries will soon join 
that.list. 

American - m;:i,rle nuclear power 
plants are going into serYice in 
many countri~s. The Am er i ca n 
iirms which huilrl the reactor;:; a 1.c::o 
hold contracts for reprocessing the 
fuel, t_he source for nearly all of the 
lethal rarlioactive waste products 
generated by nuclear reactors. 

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

: This p re d I c a m e n t 
evolved from the Atoms 
fi>r Peace program which 
Pre• I dent Dwight D. 
Eisenhower I aid before 
the l.;nited Kations on 
Dec. 8, 1933. In a dramatic 
speech, l\lr. Eisenhower 
plerlgcd this nation to the 
peaceful exploitation of 
the action on a worldwide 
ha.,is. 

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

"I stated then, and I 
reaffirm now, that the 
United States pledges Its 
determination to help find 
ways by which the mira
c·ulous inYentivenes5 nf 
man shall not be dedicated 
to his rlealh but consecrat
ed to his life. 

"'orldwide Program 
'This pledge which we 

gave 20 months ago has 
become the law of our 
land written into our sta
tute~ by the American 
Congress and the new 
Atomic Energy Act of 
1954. The new act states in 
forthright language that 
we recognize our responsi
b I Ii t I es to share with 
others, In a spirit of co
operation, what we know 
of the peaceful atomic art." 

That pledge led the 
United St ates into a 
worldwide program aimed 
at developing atomic ener~ 
gy. American scientists 
were dispatched to foreign 
capitals to· encourage the 
use of nuclear power and 
fore I g n scientists and 
technicians were Imported 
to learn from the AEC. 

o,·er the·years American 
Industry mrm'.!d to the 
forefront In the promoti0n 
of nuclear power. Today, 
companies like General 
Electric and Wes tin~
house build nuclear reac
tors for foreign countries 
around the world. 

But as Dr. Frank Pitt
man, AEC director of 
waste management, ha~ 
said, more mo1'€y 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 buyer to pur
chase fuel from GE, Pitt
man said. 

That mean3 that the fuel 
rcxls frnm the reactors 
must be removed from 
time to time and shipped 

I-
back to the GE reprocess
ing center ln ~!orris, 111. 
Reusable uranium and 
other saleable radioiso
topes are extracted from 
the fuel rods, leaving con
siderable amounts of dead
ly radioactive waste. 

Those waste product.! 
will remain in this coun
trv under what the AEC 
cill3 "perpetual care. 11 

This situation came to 
light In a letter from Pitt
man to Sen, :Vlark · Hat
field (R-Ore.J. The senator 
had written the AEC at 
the re')uest of :\'ancy Cut
ter of Portland, Ore., a. 
member of Another ~!oth
er For Peace. The antiwar 
organization has turned 
much of its attentlon to 
nuclear power and recent
ly made Its files availabht 
to The Times. 

Pact• Mentioned 
In his letter to Hatfield, 

dated Sept. 27, 1972, Pitt
man referred to agree
ments with 3.5 countri~s: 
under the Atoms for Peace 
Program: 

''Con:-istPnt with thc,c:::e 
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 hi~h-level ra
dioactive wastes deriving 
from these processing acti
vities remain in this coun .. -
trv." 

"Pittman said he docs not 
consider the problem of 
foreign wast,; significant 
because it will not add ap
preciably to the waste gen
erated by 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 a1l the way back to the 
United States. 

However, A.EC doc
uments indicat<> that the 
amount of fuel for foreign 
reactors that will be 
proces.scrl in this country 
may he ,·cry substantial in 
the years ahead. 

In its annual reports on 
the nuclear lnriustrv !n re
cent years. the Af:C has 
projected that 'foreign 
free world requirements" 
for fuel will nearly equal 
domestic requirements by 
1985. The reports indicate 
that more than 60% of 
t h a t requirement w i 11 
probably be met by U.S. 
processing plants in 1985. 

The reports also show 
that in dollar ,·alues the 
export of nuclear fuel 
material and isotopes ex
ceerierl the value of ~x
ported reactors and in
strumrnts as early as 1969. 

As Pittman sairl: 'The 
money In the long term Is 
In the fuel." 
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Nuclear Wastes 
Contaminate River 

AEC Liquid Discharge Seeping 
Into Columbia in Hanford Area 

BY LEE DYE 
Tlmn 5t•ff Writer 

Practices hy the Atnmir, Energy The• im·p.sfigators found that con-
rnmmission ha,·e Jed to the deliber- lamination ol ihe ground water be-
ate rnntaminat.ion of the grounrl wa- lo\\· some areas of the fadlity ex-
t er beneath the .\EC's l!anforrl ne- rccderl federal standards. HoweYer 
sen·atinn in southeastern \\';ishin.s- the AEC arguer! that no one was 
ton and the :'-/atinnal Hr,,rlor Test- 11.,in~ the grounrl water beneath the 
ing Station near JrLihn Fall.,. frh. r,·scn-atinn and said bv the time the 

--i"he operation., ha1·e plitcc,I the waier reached the a·rea where it 
AEC on a rn!lisinn rour.,e with other woulrl be used most of the contamin-
gnvcrnmenl agencies and will lead ants w,1uld have been leeched out by 
tn at least one lawsuit in the weeks the soil. 
ahead. In a 1970 report on Waste Treat-

The Times rliselosed .Julv :; that ment and Disposal Operations at 
half a million gallons or highly ra- NRTS, the federal Water Quality 
dioartil·e liquirl waste have leaked Administration noted: 
arcidentall,- intn the soil at Hanfnrrl. "(NnTS) defines pollution as 'the 
AJ-:C officials rontenrl the spiller! presence in the endronment of sub-
malNials "·ill ne,·rr reach the near- stances in quaniities which are in• 
hy Columbia ni1·cr anrl their views inrious to human, plant, or animal 
\Vere reported in the .July ;i story, iife or to propert:v.' and Qperates un-

nut in arlrlit ion. the At;c has been der the policy that chemical waste 
delihcr;itcly rlisrharging low-level ran be discharged to the regional 
radioactive liquids into the soil at ground water supply to the extent 
Hanford anii in lrlaho. As a result, that the receiving water quality, at 
some rarlionuclides have already en- the point of first use, does not ex-
tererl the Columhia, anrl tbe ground ceed the recommended upper limit 
water at both sites has been conta- of the drinking water standards of 
minaterl. the Public Health Service. 

Federal Officials Startled "Under this policy, a severe deter• 
loration 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.• 

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

I 
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(lu&te CMfftaS Sdentists 
The report noted that chemical 

oontaminants ln ground water be
low one area of the NRTS already 
exceeded Public Health Service 
standards for drinking water, but 
the AEC did not regard it as. water 
pollution because "there is no injul'j' 
to human, plant, or animal life or to 
pr~erty at this time.• 

The last three words of that quote 
-•at this time"-focus on the reason 
SOllle scientists are concerned. 

The movement of water beneath 
the s u r fa c e is subject to subtle 
changes, soroel!mes prompted by 
events some distance away, such as 
nautral flooding, irrigation projects 
or the eonstruction of dams. ln addi
tion, ch~ population patterns 
may 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 practices in this area 

will result in a lawwit 
'IV11.kh will be filed soon by 
the Natural Resc>urces De
fense Councll, Inc., of I¾tlo 
Alto. John E. Brvson, an 
attorney with NRDC, said 
the suit will <lea! mainh· 
'With the AEC's activities 
at Hanford, the sprawling 
reservation near Richland, 
Wash., where plutonium 
bas been produced for 
three decades for use in , 
construdion of nu c I e a r 
weapons. 

Reactors user! tn produce 
the plutonium also pro
duced hundreds of mil• 
lions of gallons c>f radioac
th·e and chemical waste 
prmlucts. Some c>f the 
matel'ials are so hot from 
their own radioactivitv 
that they blli! for years 
and must be cooled to 
keep from me!tinet t'qii · 
eteel and concrete tanks hr/ 
which they are stored. , 

Many ·or the tanks ha,;-e 
leaked in recent years, re
leasing half a million gal
lons of radioactive liquids 
into the soil. 

In addition, the reactors 
produced millions of gal
lons of waste products of 
considerably I ow e r ra
dioactivity, c a 11 e d "lo\V 
1 e v el" or "intermediate 
level• waste. 

This material has been 
dispooed i,f by dumping it 
Into sumps, trenches er 
dugouts called "cribs." 

Most of the radioactive 
materials ln this category 
are relatively short-lived 
radioisotopes that decay 
before reaching the 
ground water. Isotopes 
that would' remain dange
rous for many years pose a 
greater threat, but they 
are held-mostly-within 
the soil. 

Umlh Exceeded 
Howe.ver, according to 

papers resented in inter• 
naUona symposiums in 
Vienna ln 1967 and in 
1970, some long-lived ra
dlonuelldes have bee n 
found in the ground water 
beneath Hanford. The pa
pets, Pfe&mted by scien
tists directly associated 
with the operation, con
finned that in some cases 
th$ concentrati,m exceed• 
ed public drinking water 
limits. One report stated: 

"Eight long- lived ra
dionuclldes have been de
tected in the groun<I water 
underl);ng these disposal. 
sites. Thev are strontium 
90, cesimn 137, cobalt 60, 
Iodine 125, c a r b o n H, 
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 
e x c e e d ! 11 g the public 
drinking water I i m its. 
Concentrations of stronti
um 90 are occasionally de
tected above these limits 
beneath some of the cribs 
which ha,·e heen remO\·ed 
from sen'ice. • 

The papers confirmed 
also that some of the ra
dionuclides had reached 
the nearby Columbia Riv. 
er, but not in ec>ncentra. 
tions above drinking water 
staudards. 

International Concern 
The re,·elations 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
cfides at this site came up 
at the Second Geneva Con
ference in 1958. At that 
time SoYiet scientists ex
pressed the view that ra• 
dionuclides were bound to 
reach the ground water. 

"Later on, at the lfl:59 
Monaco Conference on the 
Disposal of Radio~tive 
Wastes, it was reported 
that radionuclides had ac. 
tually reached the ground 
water but that they were 1 
still a long way from the 

Columbia f:iver. 

· team of experts who exa
mined the Atc's wa~te 
manal!'ement program for 
the Natlnnal Acade1ny of 
Scienee. The te•m is.qued a 
report in 1986 which 
sharply criticized the AEC 
on many aspects of waste 
management. 

S c o t t, who maintains 
t h a t the A E C' s safety 
procedures are better than 
most other go\·ernmental 
a g en cies. Is concerned 
over dumping low and in
termediate levet wastes di· 
rectly into the ground. 

"The thing that trouhles 
me is that they no longer 
ha,,e control o\'er it," Scott 
told The Times. 

Trapped by Rocks 
As the liquid passes 

through the soil, some of 
the nuclides are trapped 

, by. mlatively impermeable 
layers of rock at different 
le\·els between the wrfa<'e 
and the water table. The 
phenomenon, <'alll'd 
"perching," is beneficial in 
that it delays the materi
al's travel toward the 
ground water, thus allow• 
ing more time for radioac
tive decay. 

But what trouble~ Scott 
is the fact that springs are 
formed in a similar way, 

. Water enters the ground 
! at one leYel, travels along 

a relatively impermeable 
layer of rock under• 
ground, and e\·entually re-
6Urfaces somewhere else 
or fee ,is into another 
stream or river. 

It is not inconreh·ahle, 
Scott cont en <i~. th a t 
springs in the future ronlr! 
leech nut. the m;iterial 
which has hPen rnnrPn
trater! on the rocks hp-
neath the crihs and carrv 
it to the Columbia nr int;) 
s u b terranean acr111ifiers 
which s u pp I y drinking 

"\Ve have now heard 
that indh·idual radinnu
clides have moved manv 
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 radionuclldes are 
mo v i n g a n d that this 
movement is not under 
control." 

water to communities in 
I the Pacific K orthv,cst .. 
, The results could be sii::• 
! nificant, pa1•ticularlv in 

Spitsyn sen·ed for vears 
as director of the Institute 
of Physical Chemistry, 
Academy of Se i e n e e s, 
USSR. He has specialized 
in radioactive 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 
nuclides entering the Col
umbia were "well below 
the drinking water limits.• 

The question of control, 
cited by Spitsyn, also trou
bles many American 
scientists. 

the case of some selected 
materials. When tadionu
clides reach the river thcv 
are extremelv diluted, hu't 
in some cases the,· are re
concentrated later at va
rious levels of th<: food 
chain. 

Beca11se of its ·chPmkal 
properties, l'esinm, for f'X• • 
ample. tends to roncen
trate in freshwater fish. 
Some authorities h a v e 
said that the conrenlra
tion may he as grrat ~s l.· 
001) times the level of con
tamination in the water it
self. 

The C'olumbia River is 
the home of one of the 
greatest salmon runs in 
the entire world, and the 
river's salmon tufn t1p on 
dinner tahles all around 
the globe. 

In eontraat to the ae. 
ei<iental leakage M Han
ford's high 1~ ~nrag~ 

· tanks, the .9ll& nl. trills, 
trenches and sumps 1or 

I disposal el lower te,·el 
waste has been deliberate. 

And there have been in-Robert C. Scott of the 
f e d er a 1 Environmental 
Protection Agency's San °'t ances When. the crihs · 
Francisco office was on a and sumps ha\le been used 

,. ~ 

I~ 
for dlllfit,~al Af l~ l~\'M 
wa~tes on all emet;:a?~ ., 
hil.~lE~ ' 

One of lbtl J)tjlel'll ~ . 
senled in t~ lna'i' \'lr>ltfla 
Mttfel'l:I\('(' nnte,,; 'th;11 in 
lfl&l 11 ~U~"1fti;il lll'MUnt 

. -0f rarli()actirn liquid w,1;: 
· dumped Into a Hanfiyrt 

•~wamil" rlurlng an_.. 
gency. The llquid raused 
the w.iter le1'el lB the 
1wamp to fluctuate. , 

The paper stated: n.:\t 
the edge nf the swamp, 
fluctu~ir,n in water lt>\"el 
periodically e;;p11sed ron
t'i111inate,1 mud whic!f 
,hwrl nut anrl becafflll afr •. 
b"lt11~." 

,,. "'"1let' Wlll'ds, the win4 
blew it away. 

The AEC has. main,. 
tained that th~ prohlemit . 
arc nrtt 11~rinas. -, ·. 

The :,('~t11r:il p,;·,,.,u1v·N1 
Defen<c C'n11r<rll cli•;izl·ees·· 
anti h;rs a,kcd the .AFT tr,, 
fut-ni~h ;in i!nvlronmentil 
imµacl. statcm~nt on wa.,te 
dispo,al at Hanlnrrl and 
el~"where. · 

The AEC has rueclineci, 
n,id th<> cour+ctl expects to 
fil~ suit snnn in an effort 
to force the AEC to stop 
rtumping the waste until 
the statement is filed. 

'; ,' ,-:·; --;~ 
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COAL: 
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PUBLIC: 
INTEREST 

REPORT 
SOLUTIONS TO THE 

"ENERGY CRISIS" 
Between now and 2001, just 30 years away, the 

United States will co11sume more energy than it 
has in 1ts entire h,s,o~·,. 8;; 2001 the annuai iJ.S. 
dernR.nd for energv 1n all forms fs expected to 
double. and the anm,ai worldwide demand will 
probab!y triple. These proIected increases will 
tax man's abifity to discover, extract and refine 
fuels in the huge volumes necessary, to shio 
them safely, to find s;_;itable locations tor several 
hundred new electric-power stations in the United 
States (thousands worldwide) and to dispose of 
effluents and waste products with minimum harm 
to hims.elf 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 spillage, to find 
acceptable sites for power plants and to control 
the effluents of our present fuel-burning machines, 
the energy projections for 2001 indicate the fJCed 
'or thorough assessment of the available options 
and careful planning of our future course. We 
shall have to examine with both objectivity and 
humanity the necessity for the projected increase 
in energy demand, its relation to our ouatity of 

lite, the practical options technology prov10-3s for 
meeting our needs and t,he efJviror>mental and 
social consequences of these optwns "Eneroy 
Rnd Power," Scientific American 

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 util1zat1on brings with 1t many negative 
environmental impacts. The combustion of coal releases tremen
dous quantities of sulfur dioxide, an enormous health hazard. 
Furthermore. this burning produces particulate pollution and car
bon dioxide (which may in the future bring about serious 
alterations in climate). There are many devices to control pollution 
from stacks aher 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 visibly ugly terrain. 
Reclamation techniques could restore this land. but prop0r 
restoration is expensivo. We will have to solve many environmen
tal IJazards with coal utilization before we continue to use 11 as a 
main source of energy for the future. 
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PETROLEUM: / 210 
Petroleum is a fossil fuel, emanating fr:: the conversion of 

organic materials after millions of years of heat i!nd pressure. We 
combust petroleum to release its stored chemical energy. With the 
projected high demand for 011, experts believe that by the year 
2000. 90% of the world's oil may be exhausted. Particularly in the 
last few years, domestic production of this fuel has not kept pace 
with the rapidly exp,mding 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 continent 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 autoinobiles 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-pollutant 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 pollution 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 o'f gaseous 

hydrocarbons predominantly methane. Barely thirty years ago, 
natural gas was flared at the wellhead as an unwanted byproduct 
of the search for oil. Cmrently 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 conl'i-nental shelf (this is currently irretrievable 
by modern techniques'). And unless prices or some such en
couragement can brir.g about dramatic discoveries of gas, the 
future is dim. In order to increase supplies, a frantic scramble is 
underway. 

One way to get more gas is to import it as liquefied natural gas 
from foreign sources. This requires expensive tankers and expen
sive gas. Gasifying coal may produce a great deal of gas. Also, 
methods to extract methane from organic refuse and waste is 
promising. As for its en~ironmental impact, natural gas is relatively 
clean. It is virtually sulffiurr free and when combusted burns with a 
clean flame. There are RJJT,oblems with natural gas as it is burned in 
lorge power plants. In athe high temperatures produced for power 
generotion, high quantiittit:es of nitrogen oxides are produced. As for 
natural gas in the form of liquefied natural gas, there ore very 
definite risks in handi'iilmg in the form of vapor clouds, fire, and 
flamele% booms. We may have to augment natural gas supplies in 

" the ni.:,1y different mcth0ds availi!ble 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 he;it for " 
"solar house" in suburb of Washington, O.C . 

-U.S. Nows.and World Report 

hi>vn 1: This is dn itlustrat1on of how sOl,tr µvwer lr0111 .,... ... co can l~ monitored to earth 
with el£-ctronic and space tcchnolonv th.it ,1lrnac1y e><ists. Tile coiH.::qit, dPvelopell by Or 
Peter Glaser. head of c1HJHWt!rin1J SCll'flCt~S ~H Arthur D. Lit1lc Inc 11 til17i!!> a cotlPctur 5 
Olilcs ·wide on each side, ~h,ch is.an arr,~y of solar l:f!lts in 'i.tatiu:1.iry ·;ynLhronuu~ ort.11t. T·lu? 
c,llls convert sunl1qht to clectr1c1tv, which ,I supnrconductmq cablti trans,n 1rs to ;1 n 11 crowavt• 
cnrwcner. An antenn,1 hf'ilfllo; ltw 1111l·row,1ve crierqy to an· e,ttth rttCt!1vinq !1r1rl, wtwro it i-. 
convened to rnrnlilo puw1.•r -· enou!Jh tor a Nt•w York si1cd city. 

SOLAR: I- 211 

If 1% ol the solar enerqy fallinq on the Sahara Desert were con
verted to electrical power, tt would supply all of the world's needs 
for electrical power for the year 2000 technoloy,cal 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 90% of our unmanned space vehicles. 
convert sunlight directly to electricity. Since solar cells have no 
moving parts. their reliability is high and their maintenance 1s low. 
With mass production, these devi_ces could 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 "solar farm.·~ The flat top 

panels are lenses that concentrate the sun's rays on tho 
heat-collecting tubes mside. Hopes are to build a vast 
array of these farms across the southwestern deserts 
that will collect heat to generate steam to run power
generating turbines. A long range plan to crea!c a 
million megawatt generatrng facility would take care 
of the country's entire electrical power rieeds through 
the year 2900. and the leftover heat could desalinate 
50 billion gallons of water a day. The farms would also 
improve deiert grazing lands, since runoff from solar 
panels would concentrate rain into bands, promoting 
growth of grass. 
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HYDROGEN: / _,,. 212 
Hydrogen, by far the most abund,rnt. enernetIc. and clean of nil 

me elementill fuels 111 the universe. may well be the decisive tech
nology of this century. From the inexhaustible seas. hydrogen 
would flow continuously Hvdrorien can be produced by centra.l 
plilnts by many of several methods. must prurrn11ently bv elPr
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 111 home heating and cooling appliances with but slight 
adjustments or redes1ynmg. It can be used in a wide range of in
dustrial processes. It r :in be used to generate electricity in local 
power piants. It can generate power most efficiently of all if it is 
used in large fuel cells. 

With a range of large and small fuel cells, homes and in
dustries would have the option of generating their own power 
on the prPmi<ses. When compressed and cooled to li1.Ju1d form. 
hydrogen has <:Jbout 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 er'gines - 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 wast.e is water vapor. which returns in a short time to thf 
;ea to become again the source of hydrogen. Thus a hydroger1 
~conomy would revolve on a completely renewable. nonpolluting 
fuel cycle. And hydrogen is relatively safe. In open air or we:! vc~, 
tilated places. leaks or spills diffuse so rapidly. hydrogen being the 
lightest of all elements, that the risks of ignition or spreadin{, 
flames are actually less than those for gasoline. 1 n general, rt'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 applrance without hazard, hence it is 
possible to conceive of a home furnace operating without a flue . 
The list of remarkable innovations possible with this gas is lone. 
The prospects promise to revoIutIonIze domestic heating and 
cooking techniques. Furthermore. in power production, hydrogen 
can be stored and used to even out the daily and seasonal 
variations in load. And by,frogen 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 t'nergy producers. Hydrogen is available, effec
tive. economical. safe. and doesn't pollute - and will fit into pre
sent technological structures without any profound changes in ouI 
present oatterns of industrial and economic organization. 

Minor carburetor modification for hydrogen powered 
I. C. engine. 

Hydrogen fuel represents a simple and practical solution to vehicul.,ir emissiom - it is a tud 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. ••ydrogen offers the following 
advantages: 1) ease of extraction (from the atmosphere by condensation), 21 ease and efficiency of conversion (to 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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This power Is literally ··r:cirth h•,at ·· And ,,,,11,,, ,Jf 1111, ~rJ1irr.w, of 
this heat to be tapped for powr,r ;,,,, ',t,,""' l11Jt wat<,r. and hot 
rock. The earth's heat has a potential to t,,, a vciluiJl,1,, ,,,,u,,,,, of 
energy. and is curren:ly 1n use 1n some area~. rJ,rJrJw.,nrJ il s,,1,stan
tial contribution to local energy sources. If but 1 :r,-:, ,,f ti,<; total 
heat from geothermal sources could be conv,;rt<,rJ tr, ,,1<:ctr1c 
power. we could produce ten times the world·s pr<:,<:nt ;,·,,;rage 
power output The heat energy stored 1n 500 squ;irr, ''".1<:s of the 
Imperial Valley equals 27% to 65'Yc, of the heatrng ,.apar,,t'/ of the 
entire world's oil reserves. 

Current studies show that the geothermal sources are large and 
can be readily exploited. At the Geysers 1n northern Cal1fornia. 
generating plants that are pow'ered 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 1n 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 generally where there is a large 
intrusion of magma·. slightly cooled from past volcanic action. lies 
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 1s 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 to 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 
California Institute 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 plants bur
ning high-sulfur fuel. 

There is also pollution from the release of ammonia and boron . 
Also. injection and withdrawal of geothermal fluids may trigge, 
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: 1~ 

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 energy ,n the process. The basic 
nuclear fuel is uranium. another 1s thorium. A nuclear reac:tor is a 
device for the controlled 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 have 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 to health and causes genetic 
mutation. cancer. and other serious disorders. 

Great volumes of liquid wastes are produced which must be 
_;tored 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 all 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 with 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. 

Suffice 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 chained to 
the perpetual surveillance of nuclear waste and to constant fear. 
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Large loop prominences on the sun, caused by a locally intense magnetic 
field. The ultimate source of energy on earth, the sun derives its energ·y 
from fusion reactions. Current energy research hopes to harness this fusion 
power for terrestrial use. 

-A.E.C .. Courtesy Sacramento Peak Observatory, AFC AL 
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NUCLEAR FUSION: 
Fusion power 1s 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 pollution
free. It is the promise of limitless energy and low pollution that 
mi.lkes the quest for controlled fusion power one of the most im
porti.lnt technological searches in man·s history. 

One important aspect of nuclear fusion technology is plasma 
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 trembling close to producing fusion reac
tions in their laboratories. Although fusion energy comes from the 
heart of the atomic nucleus, it 1s 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' 5 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-pulsed 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 ar~ 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 radioactive 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 regardless of their 
native resources. thereby raising the standard of living of all 
nations without draining the resources of the world or polluting the 
environment . 



BTU (British Therr ,al ,/nit): The quantity of heat required to raise the 
temperature of 1 lb of water through 1 degree F; equal to about 252 
calories. 
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WIND: 
Wind 1s continuously regenerated in the atmosµnere under the 

influence of radiant energy from the sun. like solar power itself, 
wind 1s a self-renewing source of energy capable of producing har
nassable power. Windmills 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. 

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 combustina them for dirty fueling would be 
enormously degrading. 

A statement here also for other solid tuels, derived from 
compressed vegetation, (other than coal) such as peat or lignite. 
Although these have been used for fuel, their reserves are small in 
comparison with coal and could not extend these limits by more 
than a small per cent. 

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 l1as 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 ab6ut 4% of the world's land surface. Note: the algae 
grown on only about one-fifth of 1 % of the land 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 tlie 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 produceci 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 011 demand. Thus, these two -
aluae and waste -- could work together to solve our ene1gy dilem-

,ma. These processes are clean, simple. certain and safe. 
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A solar sea power plant, operating between ocean 
'""el: at 2!3°r. ~nri s0 c. The entire plant 1s 

neutrally buoyant at a depth of about 200 feet. 
-Adapted from Phys;rs Today, Jan. 73 
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Urban and anricultural wastes commonly considered pollution 
and health hawrds could be converted to methane. Th,s conver
sion could reduce by half or more the tremendous mass of 
organic wastes and conserve dwindling fossil deposits of 
methane (natural gas). It Is predicted that efforts to convert waste 
to gas would not outweigh the current costs of disposing of waste 
and of searchmg for gas 111 submarine deposits Methane Is 
produced in nature by the bacterial decay of vegetation and animal 
wastes 111 the absence of air -- a process known as anaerobic 
decomposition. The technology of this digestion ,s reasonably well 
worked out. 

Tile potential methane production Is more than considerable -
the combined urban and agricultural waste production 111 the U S 
is about 1.5 billion tons annually Eac', pound o1 oro~:-11c waste 
yields about 10 cubic feet of methane during anaerob1~ 0IgestIon 
- the combined solid waste could yield 30 trillion cubic feet an
nually. This amount ,s nail again as much as the current natural 
gas consumption in the U S ,,;;c wuu Id be wonn S6 to S9 b1ll1on 
ot curreI,t prices. It Is poss,ble to have rnethane plants In every 
mun1c1pal sanItatIon facility to produce this gas Also. a world
famous authority on the use of waste to produce power sites that 
it ,s possible to manufacture small. fam1ly-s12ed mett1ane 
generators that can make any house or apartment at least semi
independent of external power sources. If these pro1ects 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): 
lnsolation at the surface of the seas. plus seasonal meltdown 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 Gulf 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 oroposed 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 AC net The A.C. 
electrical power Is transported along tether lines to anchor points 
111 the sea bed. collected in larger sea bed cables. carried ashore. 
and transported as li,gh voltage A.C. power 

Another system uses thermal gradients ,n a vapor cycle to 
generate direct current The direct current ,s fed to electrolyzers 
which are also fed distilled water. then released hydrogen Is trans
ported through a hollow tether to an anchor point In the sea bed. 
collected In larger in-seabed pipelines and transported then as 
electrolytically pure hydrogen The hydrogen Is converted to elec
tricity in 10 to 20 megawatt fuel-cell central stations dotted 
throughout the country along the branching inground pipelines 
These systems are eco11om1cally feasible and the ecological impact 
is too small to measure. 

CURRENTS: 
Three scIentIsts. two of them with the Commerce Dept ·s 

National Oceanic and Atmospheric Adm1rnstrat1on. sus1gest that 
man may one day use the energy of the northward flowing Gulf 
Stream to spin electric generators 111 systems the scIentIsts liken to 
"underwater w1ndm1lls." The FlomJa Current. a ma1or component 
of the Gulf Stream. carries more than 50 times the total flow of all 
the fresh water rivers 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 2 5.000 megawatts -- the out-

~ put of the largest power plants built by man -- ,t all the energy 
could be harnassed. 
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station (24 sets} 

basin 
Plan of the installation at Rance, France. Since the basin's 
capacity is very large, not all the wate'r impounded behind it 
at high tide will pass through the generators. The movable 
dam with six large sluice gates is used to ensure complete 
emptying; it also, on a rising tide, ensures complete filling of 
the basin. 

Diagram of one of the turbo-alternators installed in the 
Rance barrage. Since the turbine is mounted horizontally, it 
can be driven by water flowing either w,;,y - from the sea 
into the reservoir during rising tide, and from the reservoir to 
the sea during falling tide. The alternator can also be fed with 
electricity, from outside sources, to·drive the turbine and so 
pump water into the· basin at times when demand for 
electricity is small. 

• 

HYDROELECTRIC: 
/- 218 

Today, only a small portion of the power needs of most coun
tries is met from hydroelectric sources. Although these sources are 
clean means of generatmg power. there are many environmental 
and societal damages associated with them. Dammmg 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 indefinitely upstream and into tributaries with 
damage to good farmland; it is not needed for power because 
steam-generated power in low-gradient areas is 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 siltation 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 eneq:r 1 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 energy. 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 
tidal energy is more likely to be a valuable resource only to selec~ 
areas. 

WAVES: 
It has been prop_psed to obtain electric power from waves and 

tides. Since waves exhibit tremendous power, schemes hav~ 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 he mounted along the 
shore, each float connected with the shore by a long 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 prod,.ce continuous and clean energy. 
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O,r'l'!t:I Conv1tr'\1on - Al"•"\I , , ,-..,. .,.r,.,,, \ ,.,..., 11 ,, .--n..., 
•· ,.,,J .. ,,,.,.,l I>, •nt.11,,,_,l '" "'"•rw>' t••...,•1 ""'~ii•,,,., lf,•., ''"•l)'" '"" 

.. ,, .... ;, '"'( ~, '"I ·1.tv,,,., .. ~- •I l' "· .• , .. ,t-,!•,m•,t,,, .. \ ............ '" 

"~• "'1 "'''! ,,. r,,,. ,_,,,,,'l"""'"''•' ,., "",·t•n"'"' ,,., 1,,,..,1 

,.,,,, •, "''""), ,.,,,., 14"·'"''1 .,.,,,.,.,, .f'•' !,,,.,, , ~!,) ,.,,., !• ,r,,, r,.,, ! 

·~· ''l "' .,.. 1,•n, "'1•"Q "'"' ,,,~,., •'"' , " <'•t ,,,.,,.,,..,, 'rw~"''• ,, 

,,,,,,. i•,,. ,..,.,.t •"<1f',.(_ft.,.·l'l''"'''l'"'l"'"c•,.,r,,1••••1an,JrP .,.,,.,, .. , 
to o,u,,ci .... ~ .,.,,r, "'*"~• ,.,.,,.,~,, ,.,,. ,,\ .. ,~r ,.~,.,la ~•••J o••'•"H 
T,. ~ •• ~ -_.I'" •r(omr,<,~""'""' r,I ...,0'1,.'n ,,.,-!'ln:,<r>Q~ ""~•Q~ 
t•~r,f,,,,.,.,~11•.,n .. ,,m-,,,! ,..-,.,,..,nq p,1,i, ,t,••cl (O"~f'•IIIJfi T,1,. 
.... ,1.n ~-"!,~"lJ<f"' ol '1-•~rJ rr"'""''-•(-'" 1~ ... .,,., I'" "'-qi\ ,91.,t>,1,1.,
,..-..1 "' m,1Py c,.,,_., h~ •tt,,;,.,.- •1 .o.-.o 1,.,, o,ollut-on 

fl-,,.,,.,,,,,,.,, lr-.-,m,nnl( q1-r>f"•l1•or> ,,. I·•../> t,H,r;,ency l"Fl~!!'>oo,, 

~el«>Q 1n9feh lo bo•I 011 e:'!"Ct<or>t 1h,,1 '-"'"1"'1J l!l<tCl•t-(•ly A 
thf!,m,o-",; ror,vene, ,, I v.a~uum o, Q•~ t-1:,....; ,-,,,.,,r.e w,!h • t,of 

•!~,,, .... ""''""' kllhodl!1 •"-".I I ,:c,;,J r.ol\'!',._IC,r 1.t•<0<1tl r .... 
, lfr,o.(t~ d•1<:"t19,u eicci,ons !O ttie •"M" Th,,s "'•cHon e•r.J-i•nrt• 
..,_,in ,1 ,101•<1 ,:,,,;u,f ,, •l~f••nly lh~r"TloOfl•<: COr>liit'1eft m1; ~ 
,..,,1,1<! ,n10 c.onct1n1,,c cyl,f"\dr,c1! 111~•1, ,..,1 -Bppc<1 ,.,O<.Jnd 1h, 
u•;J-n,um lu1tl efem.,.,t "' n 11c1"'~ ••llr:.!or, Ji,. w,1s1t l'wlBI ,n th,s 
C,tl-9 W<";"Jld t>e ll"•~ CNI of the ... ~,o, to I '"~'ll'· r•c:h,t!Ot by I 
,1,11,1m of l,o.,"1 mtJl1! 

Tfl~,m~f,,c,r,c W~ ,~ d,u,m,l,t1 me11!1 11e l''.lm•d 1-nd l'laltf'd 
lit on, runt.t,on e1et.t1on1 ti-eg,,, lo flow '" the connected c,rr .,,1 
Th,\'~ r-ted••c,rv Tr,,. m.,,~,.,11 ...-1-t,,::h WO•k 1~ t>e,t t1r11 p-oor (;()f"l 

<:1,..ct,:,"" ol hell b,.,1 ~ conductor .. of elenr>eaty 01111 """'Y ,mpe, 
u,nt ff">Dl,c31,on of th,, pronc,p;1I ,r,,.-01,,,.,,. g~o:hermlll oowM Tl,• 
!'>ell w,th>f"l tl'te e1rth i:-,n ~ i:o"""~ed d•rectt~ by the,~lf'<:troc 
~"•Ces Thv1 •1 1s l)OUtble IO p•OOuc,. el~(l•>e•fY dir11ctly f,om ll 

hll!•t sourt.e loke ll vokano filthe1 lhBn ,,s,"ti the r>e.rt ,ou,c11 10 
conv"rt wat.,, mto th., geothe•mlll ,u11m 1,a,1,t,onlllly used 10 dr,v11 
',-'!'nertt•n9 1urti,n11, Non-pollu!mg ,it',c1ent and HJ"Q l+V!td :h,s 
i.ystem could overcome th" se,srr.,c .l')(J po1lv1,..-e problems of 
ge-ort-t.,n-:alsteam 

Phf,roelec/r>e A photoelectric ,::~I! ,s cons1ru,:1ed ol two d-u,molar 
m,ne1u11s treJtf'd so lh-'t one hB~ ,1-, ~•cess of electrons and the 
ot~• has "d.,f,c•~ncy of 1h~rn W"len l,gt,t s1r,kes The surface h•v· 
,rig an ete:t•on eu'"ss th"' heQ e'e,::1•on.-.. ll•t d,s1octqec1 and lit 
fr;,t.ted by t!'lc s.econa mater,at w'"'·ch 1~c~s tht elttetrons The 
•esc,?t,n,;i e1ec1•on movement m • c:O~ c,rcuit 1s electnc,ty The 
,ew,1rcl't into it,,, cell 1s ... ,,al ,n h,1rne,;~mg th" '>V'' 1 cn111r;y d1!ect 
ly for eleCl>cca• product,on The DOteni,.i, of solBt cells ,s d1s.<::v,sed 
,n the ,ol,1, ene,g.,- se,.:fl(X) 

Soµercnndvct,.·,r~ 11 has been d11eo,..ered by Dutch Nobel Pr,ie 
pt,v-;,,t.<M He,ke Onne, that .,, t~mpera::.i1es nea, absolute zero 
frnin .. s 450 deg,ee~ ~I certll•n metals sc...1denlv lose .ti/ res,smnce 
to ll" el,:1c1r,c cur,ent ;,nd become DN'ec! conovctors They carry 
current w,r~oul any hear o-i other enei1r• losses Ordinary c0pp.,, 
conductors o,per~t,n\-1 .it normlll ternp~,Hu1e1 in a power system 
m1y run up cumul.ilto,.-e lonu of 20",, o, m,:,,e Smee conducto•s 
Bff' the heart and acteroal ,,·stem of all eltqr,r equipment. th15 <J, 1 
t.overy ol a mE.,ans to tr,1n~m11 power V1-•thout energy los5 eas,!y 
r.iis.es the vis,o-n of !ogntwe,gh! h,ghly etfu::1ent elec1romaynf'ts 
gene,,110,s mot<)(S transforme~ c1rcuots ~nd transm,ss,on tones 

Tht frrst usl!' of supercoodut.t,v,iv was •n electromagnets An 
ele,:tromagnflt woth svpe-,--conduct,ve cools needs only on• tar9~ 
m1ec1,on of current raiher than the enormous and constant 
amountnece-ssa,ybefore wh,ch1hent.1rculates,nthecoolsalmos1 
endh1ss1y w,thout loss ,H long as the corls rema•n supe<conduct,ve 
And th,s cap;1t,.,1!1y p:o ... ,des 11,.-rngs ·n cooJ,ng costs These 
magriets c,1n m,!rl<edly ,a,se the efl,c,ency of genf'rll!O•s 
iransformers. &nd motors wh11e greatly redut.,ng 1!i1111 bulk and 
cost ln BdChhon they are •nd,sponsab,e for de,·elop,ng new and 
cteane, fo,ms of oower gener;it,on more etf,c1tnt nuclear systems 
a:.d ultrmatf'IV thermonurlear power 

A.,otrer gre,U role lot superconduct'v,t,, lies m DQwer transm,s
s,or, Great loss!ls of current •re sus1a,nect ,n the drstr,b1.11,on of 
P0',11,er from cr-nr,111 stat,ons Supen:onduc:,ve lines could cut !hf'se 
lo,ses mi'li<,ng pe,we: more ava,lable wrtnout .dda-d qeneratrnq 
~ape-;:1t., ll"r1 ,ts a,;comoany,ng poti..,:,on Po1en11ally one full sca1~ 
345-k,!ovo!t i.upercor.dut.t,ng tine :went, ,nches m d,ameter 
coo~ coirry more power than is now u~ad mall o! New York~- 11 
would take twenty-two convwnt•onul catJlos. ten mches ,n 
diameter to carry the s.ame amour.: of power \Fonuno Nov 
1970) 

Svpert.onducto~ •ntt111 the &dded eJ1.pe~e of refr,garat1on and 
muSI run .inderground fo1 the most elf,c,en: oocrat,on Al the 
OflSflt the t.•b!es for sufl<'ICOnduct,v•r; wou\r1 be more e•pt>ns,ve 
lhln O\lert,ead bare t.oppllr Jqmsm,ss,ori Bu! undergrou,,d the 
cables (n,ob1uml could show ,mmect,;,fe actvBntages o,.-er cor,ven
tiona! underground cable. wh,ch costs about ten t•m11ll more Per 
m1!e th-an ove1he"d lines •r.d ,s !rm,t&d to tower volt.ag11s w,th 
much t-.1gher t.urront !oss 

ReseB•ch ,nto ,mprovcment of r,-,t-,sm,ss,on systems 1s v•tlll!y 
•moc,nllnT ti US pOwe, consun,r,t,on mvit1ohes lit the a1a,m,ng 
r;tte-& so often pred,cted 11 w1I! be ,r,tolerab,e to ,nstafl 6 or 7 more 
hnes for ev11ry one that e••sls or to repl•c~ each w,11, 11 qa,gatu"n 
co1.mlero"rt More than 7 m1lh0fl ac•es of I.ind .,,11 now set ;,s,ae 
for overl'lead tran!;m1n<0ri In IMge c,ties there i.,mply ,s rmt 
1nough •va,lable l,!nd ,n many c•s-es for an tnlargemenl of power 
corndofs New l~hno~9,es are lllso review,ng ,uch cables as 
!hose on,uta1ed ,,.,,,th t.ompr~s-ed gas tables cooled to 1he 
emp&i",1tu1e~ of n•uogen (cryores,su"e tr,l-(15m,.,~ont 

FUEL CELL: 

/- 2f9i:> 
DEVICES AND METHODS FOR 

MORE EFFICIENT ENERGY 
CONVERSION 

In our technologically oriented society. there 1s 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 unfulfilled 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 rn con
junction with new energy sources as better means of energy 
production or combustion. 

In efforts to increase energy production and reduce pollution 
,:oncurrently, 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 pollution 
and waste Conventional steam power plants. after nearly a cen
tury of refinement. barely reach an efficiency of 40°/c,: 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 1s 
heated to high-pressure steam in a furnace boiler: the steam then 
spins a huge turb • which in turn drives a big rotary motor 
generator, whirling i. ;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 strll reflects 
nineteenth-century attitudes that the earth's resources are so 
limitless that we can afford, as the shortest route to the greatest 
profit. to waste most of them." -Fortune. 1910 

And even nuclear-generating plants are linked to the same 
inefficient system. 

This is the Povvercel 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. 

Powff Gas ;tnd Comb1~ Cycles In tru:, ~e<i·cn for new .-..ys to 
produce cl~an ele-c,,.c power from tc,s,1 fut>I~ g,•nerat,ng s~·~1em1; 
lhllt comb,ne g11s .ir>d s1eam t ... ,b,n~s .,,e plll.-rnq Bn +mp0<1~nt 
role Combined cycles ofier the prom•~~ ol greB1er \'!H1c1'"1'CY th!ln 
co-n ... enhonal Sl,!f1ons llnd lhl." W5Jem can be des·gned to burn 
rnos1 ga11hed fuels Also when '>UOPl•ei; ol nat-.,ral q,s ,.nd ~w 
sul~hur Ivel o,I be-com'lt~ m •ncreasm91..,. ~hori supply combined· 
cycle sy-s1em1 ma,.. 1..., the key to cle"n P<od.,ct1o-n of el,ec11,c,ry 
from t.oal. • Fllr more plent,ful resource Coal g.,s;l<cilt10n to mBke 1

-4,~- ?P · t>, I oh< I thod I 
The fuel c•ll powtt1 pl,1nt produt.M elet.trtelll power d+rectly . 'J'' .. _-..,, 1 /~~~'. :~:a~~ "';:"'~l~ur f~~~ : 0 .,1 ro:,1~;~:."::im~~,s~ 

f-rom n,!tur11l ga.s or hydiogen o, man\· other cli,.:,n fu11la by an _J:_'·' l · · cvde"I ¥r wrffl,otic with \ystem<i for t.oJl oas,fic:ll•on The 

~l;~r:~::~;;~:fa~~:0<;;\:;'',~l•~~lH;n:u~:%e;.a~z,~~f:;:;
1 '1 . \r ' /-· . . comtimed cycli!' s,,1em cMt br lored w,th the produi;:ts ol tl'le coal 

tr,c1ty Tl'lll lut1I cell ut,hlltS ,i dean fu\'!l llnd 4'11 10 l)roducr power · •~• 1•~ •-;:r 9BS1h<:alron p,ocas. Mid the ~d•t:"<\ t.:ln draw comprelR'iJ ,.,. 
d•r~c11y lit rhe s,te ...-,1tiout !he rntermed,at,:1 s!eps of con ... r,,.,on ! , · ,._ \_ ~ r:_L ''" , from 1he con-b,ned cyt.lt! w.stem 
,1od tr.1n.sm,:i;s1on The fuel cell• main cornpon11nh ere• fuel else ~, i ;- •' - ~;• 

1

,;~.J. 1 
::.,• + --

,:;~ ~~t~11

~=ell:.~:~;i~l~;:::~l~·t~~;~:~=~:::t~ ~t~~=~ :, i - < f.. '· ~~ ---- pot~~,:~:~
1

1:~~~oft~•~:=~nl~:yec,:~e~v:,~:.s •~l,:~~r:,'~h::e:~ 
10n.s reftoas,n.g el,e,rtrons to •n ""ttrnai c,1cu+I At Ille c111t-od! I ~ / _., :: '•"?; !uibme Blone Much ol the l'l~,11 enterong q.ts tu•b•ne ,, WllS!ed 

:;:s:lr~~;~: :~u~~~~.::::~~o;:d~o~~~ ;:: ~~\J:!I! 1:;:,~h ~- .1" ' • " ... ,,, < ,' •• I:,~ wT,'°" !ht> e•h•uSl QllMH HCllf\fl ., rel,11,.,elt· high temper;t!Uftt !I 
Ttus prQCe1S - elfect,vely !he <e\~·~ of ele.:ltolys•• _ (On• r 1\ . · "!..:_.\....: .-.::•~ thee•hJ,aJ 9•.sot1hegJ$-lurt,rne,scl'l1nr--t"l•<1+nto llt>0.lff• f;Jtl'ler 

ltnu= 1s lo 1g u 1h11 iu11t •nd "•( ,s,11 suµpl,t"d to the co,I! 11nd •ts L j. . . '., '... •··· .. j ~ thdn .allrMed •o es,,;.ape The wa.s1e l'lr,.it C,!n t-e uM-d to produce 

~/~;:::::r-:•~1,Y.,~~lt.m:•:::;;:rpo~:n~:'~f;;;L:",'-'~:;~::l~ f '. J . ---~~~~ J~.-:~:.; Stt"am thai would •ISO PHX1vce elt"Cl!<C•t, The_e-Hu:,e11~y of ~O'l"l· 

~~;~:~~i~~~~#~w.~iI~~f ~~~f.::~~:~ --k~~c~y;f.~~~- ~~~;(f [ i~~\~~~;~i{~:~~;:;:;~;.; 
phcre. /\-Oll-9 poilut,on rt elw m1rnm•! e~tn,;41 eft,,,;,ency ,s •nucl'l rnech6rncat enr,rgv •• ,s ,outmelv etlet:•.-d ,n mv1ele Fur11"\e,mo,1'1 

~-"'~~~lr ~ mllH1fa111 t11gh 1c1lf,c .. ncy e-.-.i when ov-iated un ~OCKET EN~INt ~';;,~ll;~.~:::":n•:,:;:.~:::::::t ~c:~i~~7,~~
1
~'.~u=•~h:, :•~:;. 

MAGNETOHYDRODYNAMICS: 
Referrttd to •s MHO fo, 1hoft When ll ITKWHlQ con-d.ucto, ru11 

!l"\rou,Jl'l • rn""Jn,1,c f,11k.1 curren-t •• ,n.duc&li rn 1h11 cor.ducto< In 
MHO the mo ... ,ng cr,,oductcw 1t ,, ~•!1!'1 g.11~ 01 ~qi.id mel41 nlO\I. 
•nu .11 ll l't+':Jh rato, ot lpetrd A p<)..,ertul e-J"'~1r,m'l1g1111f prov><1"., the 
m.lJ"*IU: f,eld -,id ltte resul1,ng f,u,,. oJ "'~1nc ,t.,- lr6veh 1tirough 
the Ct<Cu,t t.OllH+'Cl<id 10 ;J -co11 .. ..:,...,.., pl.tie e.l,tt;ltode lit OJ)j.)01•111 
•rclH of 1he rnovrn1,1 g,11 or hqu,.t mPt•I 

MHO ,..-luu,t lh• lh<ee 11-.,il''> vf tr,,; 1!!1 .. m-1,1,mo,•lltm\j \"yrle to 
,! 1rwJle conh<luOUI µ(O("ISI ll(Jwr>n.g l'-U Jurt>1ntt1 or O!ntll n,O,,tl><;i 
µ,.11r,, It h,H ~ wtenu-1 ol u~er t>{t-._ .1,,.-,•11<.~ ,n l . ...,.,.,.,tion MHD 
pn>111nfe'\ '"'-"11 lnmplel• -comt.>u-..u._,n of n,,1,0,:;trbonl ptOth.>,.,'lQ 
one 11'1,r.t 1,,1 •fllu"nt lio-m ,a 11.i,;k tl'l,on ll ,;onvlflhOnlll powe1 
pl,,m of the ••m" l."P'c•tr II hH , bv11t "' r-c1;h,.,.,, 1y1111n ltillt 
,:.,, bti d+',-..,,_l lO remo"• "tllltly •11 llllrf11. ul•le m•n111 11 well II 
ll!lf<)Utl•l ;t<i/! sullu• pollv1•0U fwlfuum,u• M, .t•..s• ,1 ,,.ffl<1'1 no 
Cv,-,hf\\J ...... , .. tu lO<><hHII. $1e~n1 MtHl ,!Olk hll•Q!II 00 1t-,.,nu1t 
p<Jlluhun ,ntu bo<l>11• (.)/ w .. ,., 1,.., cl>Utt,.tle,o ,11 w •• , .. l"Mtlll lf'IO u,
a.., And 1,,..::1 MHO rirrklce1 mo,• po..,,,.,,., 1.1t,und of Jue( ,t cvuld 
lhow • .ubll•nt,.t! UVl'l\J "' fu~I 

MtlO ,1 • t.oowftlOfl O.vtc11 ;J1>d thus c;tn ba ,i11.1htJJ 10 m*'•y 
dotfe••m ...,_i. 1u,'h .-, coal 1nd nud.,Jr to 011,11 h,yhat efftC•lloO· 
c..-. "' c~~• r,om Ofl4 to.-m lf'lh.1 elert11c11v 

Rockf!'ld~n,e ln-d Comn~-.. flh E<1,1on Com1-1<1ny 01 Ch<CdQO 
,.,e <.urrf!ln!ly working Ol'l • 10,,.l pl•n !U ,nstBH tn e,pe,.nN:Ont.al 

lJ_1.1ce [)(h..-t"f m.at.h,ne o, Non P<>l•ut,nq f,xi01,e tu prodt,~••le-r 
!1«;:fy ,!I apl.tnfne.tr Johll! ll~n.o,, fh,Sr><'-'fl""' wd! m"tk ,ne r,,11 
Eo1ril'I d11,1p1,11.on of powt1r urn!!> (Jt,..-.!uµe,d f0t Apollo Sa1vin \I 
moon t1-~J-il,; II \Tern• from 1!0'1<1'1S •"<1><:ill!f>\j tl'lal W<:h • sv~totnl 
~r,ows r,mcn•~" ot p,ovt<1H•!l • cl••n ~ourt& of J.>t"6kITTQ powe< 
tl'>P t-.ve lll c•ri•r,tv n-ee,11111 10 •upplpmetll h,u., lo41(J \l"ne-lllll0f1 
<lu""'>l ,,c,.c..-1~ r,t '1e•vy .,.1,,, ,,,. ,11 '"""'""'1 . 

r .. ., n,:,...- J>OV.~f u•HI ul•hlHI!) l".;hnu-10\jy s,m,l,tl to tt••t ol lho' 
.,:,,·lt~t eawne 1h,1 Mlpt,,J hl p,_..,, •n,11\\/ ut !l"Mt n-,11un ~ mo~? ,n1 
v<>t!llnl ~pd,., 1.,urnnes w,/1 l'l.1~• ",on>l•L"t,un ~,.-~1,.-m ,,.,.,~, 
~V • ,11,otu1e ,,I 1'-'jhl hyd1<>t:,tbon,- dll<.1 1"1"''j <.>•Yll"" hl~lt",UI vi 

1"'~1\J( H'<J th•u~, ''""" "'".!'fl" ..... hp.u ,,,..,., th• , 011,rll,~I, .... \ 

;u,,.-,.~ .. ..,,u '"'" ,.,.,1.,, .. ,tu """"' IO cir,~~ • ""'-"''- 1-Jf!''""'"f'-"' 
"'" h ,.~ L\J,.l ••>d 0<1 t.,,...,1-i,,,. du"'• rorw.- .......... 1 i,vw•• ,,1,1 .. , rh,~ 

,iro, .. H ,s •tlun ... 1 ... ;t °''"""' thdl w,11 ... ,1uo1lly 1hmlll41• ., .. ,.,. 
"""'~ ,.f ,,..,tt1ul•t• .. ,,,.l.,lhot< 1,l.>lh,1,.1"!\ ..,,11><.lul IM •>Uli.• °"i' 
n,.ti!y_,,...,c,,,,!!t-(1w,lh<01lt,:,l•"ll'""'' 

fl,.. 1 ,,r11h<."lf!1 o\ \J.,1,o<f'"'•1 10 Ofl\>i.h.O!' 4 I OJI f1<p{l 11<:,,l .. f 5()() 
'"""~ •h 1,,., rhe etl\jU\f' ,s <"\lrllj>drl "1"1 e!l,.•+•nl A.'1li "'~ lf<l'\Jln('

'"" !tt< ,.,t;,ll<l lo o-klr-, urn1, Jh4'1 ,.,,..,Id"""''""'~* t..- •t•'"4•1-• h 
,.1,_,.,.., .. ,,.., 101,.r 'ifN>'.l••"\I ,.,,, vwouf<l Ii. ,iv 11'1<),<• 1ti .. 1 o,.,...,. l,, 
llJ(IIJ<ll\jll .. lUrtw .. , 

,t d!11ar1.-,1 tu., m.i,inet ..,.ne,e ,,,. p~.s,u•fo ,.,..,,. l-lea1,nlj tl">e !lw<l 
w,,n,., 1hr, 1.,.kJ ,r-,tuCP'I, ,!, rn,,1net,c .s11rnq!h I') ,1 It-•~.,, t'"1e 1,el'1 
.,.,th mr,,., p,.,~~ .. ,e T!'>r, o,•i.-,ence m P'"'"'""'e Qenp1,1ff'\ ,, 'low 
th,11,·"ntl<-"'..,-jloh,lll,fl,111"1,,,.,n-r,1P-nfo•Bl0' IVl'-''°'"'""'orll,,;t,.-.mq 
Junp ,n thr- 1.,.i,1 ot hu1n 1,,mr,,.,,,1,.,,- M..-cirorl'lem,ca-, ,.,o,;1qp c .. 11, 
lhlll m.ty l>f'lr, ti• ~•sate h,qr,~, -llu·>flr•nes h1Jh enou'jjh !O fl(JWII 

!NEAGY STORAGE 
The,., "'"'"'""YbllH••V••"'Jotti.,,110,c1q•l,1,.l,11'un,h,1h.l,1•·..

ur,tt'11!,.- t, .. ,.,i:I m\/ .. \lU,l,t!t"tl lh,H wdl •ll<"><•d'>•' Ill<" <'df'M~+ty of el,., 
If., .11 '>IUI.J(JI' s, ... 1, .... '" r,ir""''' ,.,.c.J < ,,,t'""'"' h..i11o•, ..... ,,.,,,,,~ 
ll1HU! ho1,., IP !ht! conL•l•I ,., 1,.t/ft,r) ~,,...,,.,.1 v,•tl,~l,n fl,.•,t< <' 

Jl•,O 1)0"'1-I ...i,>1.lljl! w/.,, h , .. tht< j)U"l\/Hrl\j ,,/ W.Olf!J dw"! l """' 

,,...,.._ torn.,-, ,nu, "'"""'""us ltodt ( ,111 ht> t.tpp,,,, h>! e°"",h' ,.:,,. ,ol 

1 .. ,.,, Jun,,,. ""•'" ur-:-it,r,u ,1 ~ut! ,,1 .,._,i.,, hJUt-•~ Tti,-,,. ,.,.. 
di-.., 1""1"1,,i,ls lo, '>\l,rMjt' t>I "'"''IN tfl <'<l"'l""~•••<I ,1,1 H',"• !n'9<•rl 
whtth ,·"• u-tl i.;r,1<lu,·.-..I h~ ,,,,..,y "'"''\H ~•,c•••r-~ 1' ., 10,1., nf 
'>h>i4\I"' lh.Jl m.iy hf, lh• '>f'"'"ilft h•II••), In• ...-,ndm,•1-. -1r«I ,_..., 

th,.1m,.1I e<lttr\jY _,,,.es H .. ~11'.lh,.h "' ,ut,., b,.!lt'ry stor-l<yll /wJ ,f(:,p 
,Muuufll up mu•IM:l'd lJl>•L•I~ •fl !he lo,m of --•~·llLtttl 
1Jh,.,1.., ... v11.ioct 



, . 4, 

/S :.~~- ------~.. '.:,~:~--1 ,··,~ 
:, \~ -~-"'- /;' ;\',:.. , 

~ i \t~Q ~.., ..-~ 1 · ' " ~. 

~~ ... • w-~I' i , ·.~-

1
-Jti ('~=c:c .. · .. ~f-1. 

-- \--~ \, ~f f --. . ' ,,,,__ -.t , "~ J ; \ "-'· ._ .. 
r:· \.. fr -·~,1 :._· .. , ·-=-~-=-,-..,... j t I ·~ /1\:.'. ·'"...,~::~. . l . .cf1, __ : 
l(__- /4;: __ _._.. ':. - ., ,,:,,~== :. ;•, 
} '/, \:. 
. ~ ,. , 

t ' .. :·r--
"- - I JI• " ;, I ,I, I , , ,: ;/ --
vf " t / .. 

1,; ,':( 

r ?/ .. {;\( . . "' . : 
~ _J,h •.• ;." ,.., &-, .... ,,,,~•~iii{- ·,0 ... - •• ~~-"-IW~,.;-..,.....,"""' ..... ll.:..I,.. 

Power consumed by appliances: -Ecology Tvday 

watts watts 
Electric range •..•••••••.•••• 12,205 Refrigerator /freezer ..•.........•• 325 
Laundry dryer ....•...•.•••••• 4,855 Laundry washer. .•••••...... 285/510 
Air conditioner (window) .•••••. l,565 Television set .••.••..•..••.... 235 
Dishwasher •• ; .•• _ ••••.•.••••• 1,200 Fan (window) .•.•••••.••.•••.. 225 
Electric fry pan .•••••.••••••• 1,195 Ventilator .•••.•••.•...••..• 150/200 
Toaster ..•.•.•••.••••••.•••• 1,145 Mixer .•..•••..•.•.••.•.••••.• 125 
Iron ••••.•••••.•••.•.•••••. 1,090 Can Opener ..••.•.•••••.....•.. 90 
Coffee Maker •.••••••.••••••••. 895 Sewing Machine ••••••••.•.••.••• 75 
Blender ...................... 385 Tuner/amplifier ••••••••.•..•.••. 50 
Hair dryer •• , •.••••.••••••••.• 380 Electric toothbrush ••••..••....... 7 

CONSERVATION OF ENERGY: 
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CONSERVATION 
OF ENERGY 

"We have examined the effects 
that future growth alternatives are 
likely 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 to be on 
lhe side of slowing growth end 
eventually stopping It eltogelher. 
Indeed there might be no reason lo 
feer a decllne In population once we 
are pest the period of growth that 
is in store." 
Final Report, President's Commission 
on Population Growth and the 
American Future 

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 ffi'iD 

- 800 r----------------

- 700 1----------------.." 

- 500 ---------~ 

-300 

- 200 

1970 

Estimated 

-U.S. Dept. of lntMior 

Amidst the current concern with ways of producing enough 
energy to meet the staggering projected demands, relatively little 
attention has been accorded research on methods of making ex
isting supplies stretch further and drastically lowering the necessi
ty for large power plants in great numbers in the near future. Yet 
by one widely accepted estimate, five-sixths of the energy used in 
transportation, two-thirds of the fuel consumed to generate elec
tricity and nearly one-third of the remaining energy - amounting 
in all to more than 50% of the energy consumed in the United 
States - is discarded as waste heat 

More efficient uses of energy in various sectors may be achiev
ed in numerous effective and relatively simple ways: electric heat 
pumps for heating and cooling, solar heating and cooling, proper 
shielding from sun in residences, architectural and engineering 
practices that build conservation in. vacuum furnaces, magneto
hydrodynamics and the various devices discussed previously, the 
use of smaller cars that require less fuel and the use of rapid tran
sit. and recvcling. Conservation now could prevent blackouts and 
local shortages now and provide more time to find the correct 
sclutions to our energy dilemma. 

"Pubhc lnlHf!St Rt!pc11·· ,s a cont1"1""q srri,s of pro1tfcts dtf11l1ng w,•l'I thd m.!/Or ,.,..,,,0 ,,m~ntAI 1ssu1ts c,I our 
tuntt Prodttc#d for ftt!I! µubl,c d1'fH!min.1f1t'". h-,, th~ fnv,,onmrH>tJJI (duc~t,on \tt('t10 fnon {1111/st flll(·t1H•mpt 
Jc1#nttl,c, 11duc#t1on;,I public found1t,.wl und,r 9,,4,111 dt!o11NJ trom Cffu•n contr1flt1!1<.,n5 ro f n11"un,11~r,f,a1 All!'ft 
(non prol,t. t;u ,.,.,.n1pt ch.t11l..t,'llr t•r9•"'l•t1onl Pro1rrt1 h'I Af1,n A 1fl1t,~,_ 011,cr1,, ol fn.,11v11m,.nt~ £dt1ca• 
twn. Tonjl ShtJ/r,r, Ph O O,,f'ct,H ol /n>1Hti9,Jt,ve Rt!Sl"J1ch, Mt l(a,rn Lwt1 Tr.Jtn,.,. P,oµ,ds (rl,ttw Add1t,onal 
cop,,s ,,,,,.., ~ obr4,ned b'I wt1tinJ1 t0 EA. 154J North MJ1trl, LA, C.tllf !h1046, (IS,4 
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,1utonwm:{f.o 'Y~lv ~". rrioledct( ... 
.. \, ;:s ~· mode only in secret government 

, -.r.::i'. ~~~.;n remote (lfeos. Now it is~ 
~ :,: f '.~rrt.: VUlitv companies in towritQI ~ 
.,. -· .;J~:'PlA,.--nium iS produced 0$ waste 
u ~\: e,::-:"~rcklt nuc!eor power pkJn1$. 
I . . . 
! .._i' ,,.:-•'d -...os erected outof oxygen. hydrogen. 
t .:-.:~"". ;r.:n one! ether elements; there ore · 
: : .::: ~-= .;ether. Mon. hOwever. hos mode o few 

~, -e ., e e"T'el'its: "plutonium" is one of them. 

"" :.-e· ~.::n sclenlists during World Wa II 
.:.e.~ :pee; o method. now no longer a secret. 
•:;· ~s~g plutonium. They learned how to 
·.:. .. e c si'loll cmount of plutonium. obouf the size 
:;'.::: g·.:::pefruit. and to compress it rapidly. 
--e :es~;t was on enormous explosion: an atomic 
e~:~sion. 

~ .;:::nium was used in the atomic bomb 
~~ v. cs dropped over Nagasaki. Japan. on 
;.,_;;..;st 9, 1945. Nagasaki was destroyed. 

--e·e is c growing concern that terrorists 
- g-.t steal some of the plutonium produced by 
r- _:::·ecr p:,wer plants. and use this plutonium 
,: :-r.:::;.:e nuclear explosives. Also unsettling ls the 
7'"-:~g-.t tr.at countries to which the U.S. ls 
se ~ g n:.;cleor p:,wer plants may use the 
c, ;:rcc:.;ct plutonium to build on arsenal of 
C";;:':"liC weapons. 

~ 

:1 
.~ 

t . - ---, 
·1 

:·o/f-';·· "':•--,· ..;" ,, . : , (,,-·, -_.:,,.-.' • '. ~~..:-- ., •;~.; 

~•i ttveQt to life is mor&·thar\ jt.ft.tfie 
tesulf of tt'le crtomic ex;:>fosiens it con be 
used lo produce. A very smell portlc18 of pk.rtonium 
-the size Qt o g,Oin Of ~-couses 

. tung concer. ff lnholed A typ1cot nucleot~ 
plant onnuatly produces severot· htJndfed 
pounds of plutonium. A pound of plutonium; if It 
were efficiently spread around the country, 
would be more than enough to giVe lung cancer 
to everyone. It wos Glenn Seaborg. the 
discoverer of plutonium, once ~ head of the 
Atomic Energy Commission. who celled 
plutonium a "fiendishly toxicH material. 

The various owners of nuclear power plants assure 
their neighbors that they will be careful. 
Plutonium and other hazardOus radioactive 
materials ore present inside nuclear power 
plants and ore transported In vehicles that cony 
radioactive waste away from these plants.. 

All nuclear power plant owners concern«! 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 
plutonium. An AEC spokesman said, 'We hove 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 if was released 
In solid or liquid form. not as particles in the air 
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. However. If plutonium ~ts 
into drinking water. plutonium con cause 
bone cancer. 

- l\ 

- .. ,,;,)"::';'~"';:-·,: ' . : "'.'· .:·. .·. ·,:·· ,. ,· ·'\<f-'~~Pn"~•" ,:., 
~•15, in addition, very P8f$isteot, . ·•.•l<cl 

AU ra<;fiooetive mo1er101s. over time, bse'their . •};; 
copabttify to hOtm hUrr'IOn beinQS. They n.t'I < · :':"' 
out ohfeom, so to speak. as they oontinuQusJt.~ ... :·: ';j 
give off their halordous enecgy. Some · . ,· · ·. , · : ,:•,i 
radlooctive r.noteno\$~ withifi.~ 
oftef theil creation. fOt plutonium. howevtt, 
tens of thousands of veori ore required ~ t 
loses its ob#ity to harm human beings. 
Plutonium ( end other long-lived rodiOOcttve 
wastes from nucteor pewer plants) will 
hove to be st01ed-,::,mewhere. 90mehow-tor 
hundreds of generations. The Pf8S8!'\t 
generatiOn wifl get whatever convenience. Shere 
Is from nuclear pcwer plants and bequeQlh · 
radioactive wastes from these plants to fut\Je 
generations. Some people coll thi$ the moral 
problem of nucteor power. 

A leading cancer researcher-HOO,!Q,l'd'1 Noblt 
Prize winner. Professor Jamel o. ~- · 
said what he thought obout plufonkJm and 1hls 
country's nuclear power program: 

·, om increasingly worried that the current 
blossoming of the nuclear power industry will be 
on irreversible calamity for the human 
race. Particularly scary is the thought that we 
shall senselessly march into wide-scale ' 
employment of breeder produced plutonil.8'T'I. 
the most dangerous atom man hos yet tried 
to osslmllote into his industrial life. Only the tiniest 

l 
t 
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• for: S,\turdc1y, Novr.mhcl' lG, 19711 CRITJCJ\t, 11/\!jS .'/ 11 

.ct: Diocu~nion/Dc~atc, Acci<lcnto, Worker ~tlfcty, 

Rc.1.dic1t ion llaznrdo 

'l'opic: CUMULATIVE Gl:Nr:~:IC DJ:GRADJ\TIOrl 

Spcukcr: Dr. Irwin· D.J, l3roGo 
• 

Low lcvclo of r,idiation thnt were con~;i<lcrcd ''oafc" 

a few yearo ago produce cumulative genetic dcera<lation leading 

·.:•J leukemia and other d:L:;caoco in subGcqucnt eencrationo. 

, -~ordinn to Dr. Irwin aror,s, a lendinr, cancer cpidemiolor,ist 

.lid hiostutistici0in, "'fhc incidiouc dan1~cr of lcH level radiation 

i.; "ti1at there is no yis.tblc c~fcct from any sinclc cxpo~ure 

<tnJ tho cumulative cffc•=t is le,:-.; likely to appear in the person 

expos eel to the ril<lint ion th.:in in his or her chilc!rcn and f:ran<.lchi ~ ' 

.-nc complicate<l scicnt~.:tic detective work required to track 

,:o•.-11 these Gubtle cf fee·::; h.:iD jur;t been reported by l3ross and 

}.l_i l ~\Paj('.\n in PJU:VtNTIVE 1-n:nrcrm: for September 19711 (Vol. 3' 

Nu. 3, pp 361-JG9), rrm:1 1:hc rrtanclpoint of the cufilulativc gcn,!tic 

(h•Grada tion hypo1:hcsis, /\EC policies have sometir:H.!G served to 

,1uximiza the r,cnctic clamucc. 'l'hur. at a rcproccsGinr, plant in 

the \·lci;tcPn New YoPk urc,1 young pcri.onn were brc,ur,ht in to i-10rk 

in •·hot" ar-cns until they wcx•e c;{po5ecl to tlm Jni\X imum perfilin~; ible 

i. .. udiation lcvcln set by the Al:C. 'l'hcy were· then rcplc:\ccd by 

!' 1~:?sh bodies, 'l'hio nprcad the ~enctic dmnaGc much r.torc widely 

::hr·our.h the populntion of the lluff alo urec1.·. · 

✓ • 
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1'-homhs, 11-homh~, nntl other nuclear weapons have fixed puhlic 

Rttl•ntion on ·he llr.imat ic, lrnmetliatl' ,_l;1n1:cr~. of 1111clcar tccJmulos:y. 

Much of the discussion of the hawnl:, of t.he prupo5cd expansion of the 

network of uucl<'at· pol\-l'I" plant!:, for i11sta11t:1', has focused ori the t:hancc:-. 

of a biJ; hlow-up due to rcnctor fai lurC' or tcrrorisi. att;ids. Hut while 

these spc:cta~ul;1r !;ho1·t-tC'rm ll:tnJ!c:rs may get the hc·1dl incs, it is prnhahly 

the -<tuict, invisihk <l~m:ir:c dnm• to human gc:ru~tic m:1tcrial durinr. routine, 

normal opC'r:itioll5 of ht·(•cdC'r tc<.·lmolo1!Y that is n mJch more 5crlou~ risk 

in the long run. ln~· <.•aJ or sudden dc:1th for a few hundrn' victims, 

ctunulath·c l!l•nctic <lc1:radatio11 p1·0111isc~ slow ;and pninful ,lcaths for lcn~ 

of tho11~:1ntls of dlild··cn, m:rny yc-t unhorn. ,, . 

Till• in~i<lio11s <lnn,!c.:r of the low lt?vl!l nu.llntion to which all of 

uc: inn trl"lmulo~ir.nJ f>Ol"il'ty .trc cxpnsctl 15 thut thcl'c is no immediate 

vi:-ihlr c-ffc-ct or the darn:iJ!l' tlwt ha~ hccn uonc by any singlo cxpo!,urc, 

lndN•,t, till' dam:-tt!l' i~; unlikcl)' tci han• an uffcct for ahout sqvcn ycnr~ 

:111J prohah I y wl 11 not show up ,luri n1~ t hC' l ifct imc of the person who wns 

din•ctiy c.xpn:;t•d. 111 our n:cC'lll s111dk~ of 'tcukl·miu in adult men, nr . 
.. 

ftos,d iC' lkrt<'l l h:1:, tl•WC'lopc-cl ·malhrmntic-.il tools ·to cstimato the nJJiti-

011.11 l'i~k 111·,,\lttccll hy :1 sinl!k tli:lr.nostic X-ray pluto. 11-ao rcl,•tivc 

.-isl i~ ~o ~r.t:al I (:i 4~ incrc-ilsC') thnt the exposed individual Js not 

I ild~· t,, ,l<"VC'l<,p lf"u,rniia. !\t•vcrthch'~s there has been invislbk 

,1:una~!l' ,,, ·tht• ic1wtic- m:ttt•rial of the t·clls and this tlmnar.c c-an show UJ' 

iu tlw \'hi ltln•n nr r.rmdrhi hln·n nf the indivi-llual. 

,I ., 
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1·ht• hn:nrlb 01·c suht Jc ;mcl tvc arc ,,nJy 1~r:1,lually dcvdopiur. Out 

tcchnlt1ucs that n1·c nt.~l'lkcl to study tlH·m In human Jm,,ulaUon. l'lc 1,egan 

our stuJy of the cffl·Cl!i· of lu1, lcvd r_;hHat ion ahout <, years ilno with 

the hnmthc-~l~ th:it therC' wa!. a suh1:roup of ~usccptihJc children t1ho 

were highly vulnc-r.ihlc to Jow close5 of rmliation that would h.ivc little 

effect on normal, "in~u~ccptihlc childnn. We :rn.ily1.1,J tlnta on 301 

children with lcukcmj.a and 838 normal children from a random sample of 

the same three-state arc3. Considering diagnostic radiation delivered 

at time of prcgna111.:y, we were ahlc to show strikin1~ly increased risks in 

chlhlrc-n with n report of ullcrr.ic:-. nud ccrtnin otl,cr dis~ase~--soo•. 

inc-rcni.c in rf ~k. Thc-~c .findlnf!~ :1ttra("lC'd worltl-11idc attcntJon from 

hcnlth ~dentist~ hut :1t·this point it w;is not clc:~r whether. the r:tdi:itlon 

lrnu an <'ff<'ct on the 1~c~ctic nmtcriul or some direct Jc·stabilizing 
,. 

t•ffoct on the hlornl-n,nkin1~ orvms of thl~ fetus . 

In n lat<.•r ~tudy, which w:,s al ~o cnrri cat.I out with N. Nntarajan. 

wt• c-onsill(•rt.•ll the cffc-c'ts of ra\lintion lll'livcrctl to women prior to 

c-on-:c-pt ion. Onn• .a~ain we found su-iking increase:; in· the risks for the 

S\1$l'C'l'tihlC' suh-~1·,,11r of chihln•u hlll not in ihc insusc<'11tiblcs. This 

t iml' thl' n1.1"•'1 itu.•rr haJ to hC' gC'nct i c-. Af,parc_ntly ::he supposedly "safe" 

Jos.•~c-s of raJiation r~sultt-tl in chi,)clr<:'n that were! not onl-y vulnor.iblo 

h1 lc-ut.c-mi:1 hut to m.tny other di~t'.l~l·:-.. It now looks as if genetic 

,ll•fidc.•nq· in these d1i lJrcn is such that they havt: to be rather "lucly" 

to I in• long ~nour,h to get kuki•mi.t. We have just completed a further 

,in.1lr~l~. \#hlch has just appcaa·c:-,1 in l'rcvcntiv~. ~lc,lidnc, (Vol. 3, No. l, 

S\•11h•n,t,"•r 197-t. pp. U,t<,b!>). Thi:; aJ~o inclutlcs ·;he t-ffccts of radi~ti0tt 

'✓ .. 
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chllJrcn wh1J J~l·t lcuk.cml,1 after acc.! tn, :-.ur.,!e~;li111: n Jonr. latent pc:rloJ/- 225 

,-his wou 1 J u 1 so sce1n to l nvn 1 V.1;.' a J!t'I\<' t k mach i ncry. 

rutting to1:cthc.·r ult of our fi1Hlin1::,, lot!t:thcr with the work of 

Or. Alice Stc\\·:irt ~nd tht:> more rC'cc11t rc:port!i uf fir. /\hniha111 J.ilit.:nfclJ, 

a hypothl~s L of cumuta ti vc 1:cncli c ,h•1-:ract:1t. ion <:'merges as the most 

probable cxpJanntion of thes<' cffcrts of low level radiation. A genetic 

"ladder" an.ilol!Y nwy help to explain '"hat is 1:oinr, on. lmaglnc a very 

long l:td,lcr with hundrt'ds pf rungs hut with the lower run1!s missing or 

broko.n. "1 J of u~ '.;tnrt 1 i fc at som<' step on this genetic laJJcr. When 

W<' arc cxposC'd to ratliution or 1nut,11!cnic c~1c-mit"als, we al'c .moved n stl"Jl 

down thr ladder. N,1turnl rc-p;iir proC'c~scs may somctilac!ii move. us up a 

step. tn the pa~t, natural radiation from cosmic rays and other sources 

nnd the rcpai r lH'OC•!Ss were ubout in bal~mcc so that on the average a 

pC'r~~" c-nd~d up in i~out the same rosition ~n the genetic ludJ~r as 

where he startC'd, 

With the aJ·1cnt of modern tl•clmolo1iY, tlu: re has been a trcmcndfltt~· 

inc-1·C':al-c in the- nino mt ·of 1·o<liat ion to which we ere exposed. 111cro is a 

cuuualativc cffc.'\'t from ntC'tlical x-rays, nuclear w(apons testing, reactors 

nn,I rcilctor prthluct; ,rntl mnny otht·r :-ourccs. Although the natural 

I 

rc-11.iir rroccss coul,I handle the nn(ural 1·aJiatior, it cannot cope with 

nk,,ll•l"II technology. So all of us arc being movc.J down.the genetic ladder. 

llur dtlhlrcn "·llJ !-t.trt llfo clos<'t to the bro.ken or missing runr.s 

tow.u-,1 the hot tom of the li1,"1l'r. 1·hc d1ihlr.cn wto nrc vo1·y clo5c arc 

thl• ~\1$('t'pti"1c."~. rlwy will bl' vulm•rablc to allc-rgics, infections, and 

"tlll•1· tli~l'n~c~. In 01.n· pol lutl•,l (•nvironmcnt, tllcy will 1>1·obably .suffer 

c-n,,u~h a,ltl it iCln;t l i: :-11'-'t .k dam:tt!l' to move them onto a broken rung or· 

Ln,,,·~ tlh.'111 ('ff the hhhkr cntirdy. 

• 
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tn sum, thl'n, lie now h.,vc ~ol iJ evidence thnt low lovcl s of 

radiation which were considcrc<l "s:1fc" n few ycnrs nr.o arc ubic to 

prqtltl\'C' curnul.itivc (!Cnetlc lkr,radatiop 1diid1 cun lcaJ to lcuk«::miu one.I 

o~hrr disease In future ccnC'r,Hion!i, The <lct:ills of the mechanism arc 

still sorncwlwt speculative. IVc don't know how m:.iny rungs there arc in 

the lnddcr, how far one must eo dmm the ln<lclcr before coming to the 

broken rungs, or how fnst the American populntion is movinr, doim this 

lnddcr, The Tri-State d_ata shows that we nrc moving down the ladder nn<l 

wo cannot wnit until we havo filled in all the details before wc take 

vigorous nctjon to :ut clmm on the raJiution cxpcsu1;c iri our environment. 

Nor c:111 we rely on =he i\EC or othc1· govl'.rnment arcnclcs to protect us 

even tho11r.h they ur: supposctl to do so. 

The policies nt tho processing plnnt for nuclear wugtcs in 

Sprtns(villc 9 New Yo1·k, whkh ore in llnc with AEC directivc5, are n 

horrlhlc cxnrnpll' or· thi!'i, The policy was to brins: yotUl~! men in to work 

in thl· "hotter" pn1·:s of the installation until they hnd been loaded Up 

with all the racliat ~on exposure that the AEC would permit. They were 

thl'll rcplacc<l hy fr,•sh bodies. In terms of the cumulative genetic 

_dl'!!l'iltlnti011 hypothc:ds what this p~l icy did was to maximize the amount 

:>f ud·l'l.·tivc- r.cnctlt: matNial that these young men will pass on to their 

chl1Jn•11 a11~l.child1'1'n's chil(lrc-11. the- policy insures that the genetic 

.lama~c , .. il 1 not be c:onfincd to the regular employees of the installation 

:n· the lh,'oph- l ivinn in the vicinity but rather. the dntnage will be 

i.p1·t•aJ l\llt throu~h ,;he 1d1olc llpffalo nrca 1d1cn th.!so hundreds of ''temporary" 

..:ork<.'l'l> mnn)' nnd h:1\'c faniilil's. From the stnndp:>int of cumulative 

i!''"l'lk ,lt•tr:htath,n. this i:. ahuut the worse posslbfr ,olicy but it is u 

,,01 lr~· "·hlch th~ AE<: npprovc,1 anJ l'm·ourar,cJ • 
.; 
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In speaking against the passage or Resolution _____ I will 

restrict my-self to testimony forthcoming trom the Nevada Wi•o• 

t1ve Materials Storage Advisory Committee. This colDllittee ,raa 

appointed by klllr Governor O'Gallaghan last September to adY1se 

hi~ on the>the~_A,E.C.'s proposal for a nuclear waste storage 

site in Nevada, Although the Committee was composed ot notable 

and respected Nevadans in education, public service and pr1vate 

enterprise, none of the members appear to have a baolcgroand 1n 

nuclear physics, nuclear engineering or nuclear waste d1apoaal. 

However, two of the members of the committee are so1entiatss one 

a seismologist and the other a biologist. Both ot these people 

expressed critical concern about the saf'et7 of the A.E.c. propqeal. 

Dr. James Deacon, the biologist, recoJDlll8nded that the :State · 
-·~'"l<'I ,C 

of Nevada "request that AEC saspend consideration ot wt1l'l8 t1'e Bltllada 
I.J Ii•~ '.'--'• J· C., 

Test Site for a Retrievable Surface storage hc111ty • until it 

can be shown that alternative energy systems are not leas daug1ng 

and further.) that transportation, storage and dis-posal pro"ble• 
1-G y-_,.: L _5. 

would not increase rad1oact1v1ty hazard:&-. ~ 

1x::A C <:,lt 
Dr.~opposes nuclear power generation1baa1call.7 tor tke reaao~ 

that "a power industry based on geothermal, solar-, wind, tidal and. 

fossil fuel sou.roes would prpduce less aeve:r-e'an4 leaa dangerou 

environmental impact ••• • •The DES (Draft ·ID-'t'1romuntal State•nc} 

does not oona1der al ternat1 ve.s to --uolear en•ra development. " ••• 
.:,.o<..At!.. 

The Test Site could be admirably located tor the production ot ••••' 

energy. This is a competitive land use to a BSSF a1te, and"-~-

ECONOMIC RESEARCH. STATISTICAi. ANALYSIS. F"EASIBiLITY STUOIE:S. ECONO"'u;: PAOJaC:TIOH&.··, 
TECHNICAL REPORT WR.ITING • OATA GATHEflllNG ANO PRESENTATION• POPULAT~ STUDIO 

.. 
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view these alternatives. Might it not be more advantageous to 

Nevada to be u producer of a relatively non-polluting energy resource 

rather than be the repository of radioactive waste from what will 

surely be a short-lived nuclear industry?" 

(pg B4) "While participation in the development of solar, geothermal, 

and wind power sources would likely bring much favorable public 

attention to Nevada, participation in encouraging the development 

of the nuclear power industry by accepting 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-

t1on could not help the tourist image of the state and might cause 

extensive damage if a leak of radioactive 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, 
\\ 

(pg. 5) Transportation risks appear considerably more signifi-

cant than is admitted in 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 transporta.t1on." ••• (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 radiation levels accompanying 30% of these 

incidents. That is there has been release of radioactive material ., 

or increased radioactivity on about 90 occasions during the past 

25 years instead of the none Dr. Pittman suggested." 

ECONOMIC RESEARCH e STATISTICAL ANALYSIS e FEASIBILITY-STUDIES e ECONOMIC PROJECTIONS 
TECHNICAL REPORT WRITING• DATA GATHERING AND PRESENTATION e POPL' "TION STUDIES 
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(pg 6) • .AEC cred1 b111 ty 1 s suspect in regards to the1P &b1l1t:, ,~o , , ); \! 
manage radioactive wastes sa!'ely, ••• " "We.are told in this DES 

that "transport safety is dependent, not on the elimination of, 

' accidents, but rather on the 1ntegri ty of the transport packagtng.~ 
-~ ,.," 

and slight increases in the probabl:111 ty of an accident oocu1.-:. 

does not increase the probability of release." (2.8-3)" :Dr. Deacon 

states that, "I don't believe this statement, and. would like to.en< 
. ;: ' ; [ 

the documentation to prove it since they admit (J.J-1) that 'nG 

shipping cask specifically designed for high-level waste- ~ ,et .· 
·-~-,•\.,·~•;c: 

been built.' " 

Dr. Deacon then goes into an analysis of natural be.ckground.-; 

radiation and safety standards for induced rad1atton level•. He 

concludes by saying that, (pg.8) "The question of rad1ation..·expoa~ 

to the people of Las Vegas t-~. 1s not adeqwitely considered 1n·the:,-,, 
DES. 

These and other points raised by Dr. Deacon lead me to· 
-1 . 

believe that there 1s an unacceptable posa1b111ty of sel'iHS 

radioactive aco1den4 occuring which could adversely att•ot the' 

health of' Nevada c1t1aens as well as the health of our(tour1st 

or1ente~ economy. I reel that far more public dise11aa1Qn• arta 

professional research should be undertaken before Nevact. aoce.~~,, · 

the location of a nuclear waste dump within her bA~,-,.tea. 

ECONOMIC RESEARCH• STATISTICAL. ANALYSIS e FEASIBILITY 'STUDIES e ECOH()Mftt,PAOJl!:C1"f- /:., 
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Gentlemen, /- 220 

I have come here today to ask that you take 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 f9r consid~ration. 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 words 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 
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IN J\PPRECIJ\'I'ION 

An open letter to Don Tuohy 

:Cear Don, 

)-

you may or may not be wondering why Am-t•rcs saw fit to present 
you with a token of our esteem at the recent picnic held in 
con nee tion vii th the Great B:'lsin .A nthropolop-i ca 1 Conference. 
The simple "THJ.NKE'." on that plaque is for R variety of things. 

It has been a lor.~ ti~e since your first appeared before our 
group and hit us all between the eyes with your "Coyote" speech. 
( Half of that p:roup never came oor-kl ) 8ome of us took a ser
ious look at ourselves, however, and decided that we would try 
to shape up, if you, as a professional wouln just listen to us. 
You see, Don, many of us had been fascinated with artifacts 
and'archeology for year~. but we were given the runaround by 
University and r·useum people. They told us that we mustn't 
pick up artifacts--that or.ly professionals hw] been ordained to 
do that--but, when vie would plead i-1ith 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 what we lack in scientific. technical skill we 
compensate for with a gem11ne feeling for the tools thht were 
once a vital part of the lives of the people who were the na
tive Nevadans of so long a~o. You seemed to realize that, 
though we were amAteurs in the field of archeolo~y; we were 
not all fiery-eyer3 pot-hunters bent on c:estruction--at least 
intentionally. 

We saw you cringe when we showed you boxes of unlabeled arti
facts, and flower beds filled with broken stone implements. 
We didn't know a 1':ojave point from a Sandia: but you toolr the 
time and trouble to teach us. Oh, ~e still collect artifacts
you could never have changed that-but we noi-J label, catalog, 
map and photograph everything, and you and other professionals 
have access to our collections for scientific study. We have 
lost some of our old friends who think you only want to confis
cate their collections and who choose to collect artifacts only 
to compete with each other-like smell boys with bags of marbles. 

What it boils down to, Don, 1s that you seem to respect people 
in their ovm rights, v;hether they are native N evarl ans ( the or
iginal. ones--Fai utes, \,,1ashoes, Shoshones) or whether they a~ 
11 hard-hat" vJOrkers or professionals in some other field • 

Because of this, ,;,;e want you (and your peers 1n the hollowed an
nals of professional archeology) to know that we respect ~ou. 

With hopes for a continued and growin~ understandin~ among all 
of us who have a sincere concern for the treasures of the past • 

Am-Arcs of Nevada 

1 



-

·-
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March 13 Don Hardesty. Cha1rman of the /.nthropolop;y Dept. UNR 
w111 speak on 11 L1ttle Valley 11 • He w111 show and discuss the 1n-
teresting slides he has of the area. 

April 14 Byrd .Sa1•Jyer will lecture on the native foods of the 
Paiute Indians. Kot only will she tell us about the foods. but 
she will have some on hand whic~ she will prepare.and perhaps 
there vi111 be "Pine-nut soup tasting" for some lucky members. 

May 10 Carolyn Cleland will speak on Indian Fetishes. You will 
hear more about this later; but if you have Rny fetishes you 
would like to discuss or have discussed bring them along. 

FIELD 'JP.IP 
Apr. 5-6 

FIELD TRIP 
fa.pr. 5-6 

FIELD TRIP 
Apr. 5-6 

Mark your calendar for this event. Phil Hutchinson, viho has ac
cepted the Chairmanship of the committee to arrange field trips, 
will announce the plans fo:r this ovArnight trip at the March lJ 
meeting. You will be notified of firial plans. Be sure to make 
room for it among your April activities. 

DISPL!\YS DISPLAYS DISFIAYS 

PLEASE share with the Am-Arc group your prtva te collections. 
Members have rern.arked ho,•, rewarding 1 t ,.;as last year to sec and 
discuss the artifacts so generously shared ";l th us by members: 
~ary Noyes, Phil Entchinson. Sharon Dalton, Mary Dick and Pete 
T1ng ... 

NOT'ES OF INTEREST FRON PAST MEETINGS 

February This meeting was held in Carson at the State Museum. 
Don Tuohyi Director of Archaeology on the Museum staff. spoke on 
"Eaja Revisited 11

• Don shm<ied the slides he took while part1ci
pa ting in the 11 a i o:" 

Nov. 1974 Dr Claude Warren, UNIN spoke on the studies he made 
of prehistoric I.9.ke Majave-especially in relation to the dif
ferent water levels during the ages and the effect on human 
hab1tation. · 

Oct. 1974 Peg h'heat. Geologist and author spoke on the "Geo
logy of Lake l.E.honton 11 • Not only did we gatn valuable sci en-· 
t1f1c knowledge of the area, but Peg regaled us with her person
al experiences as she clambered over rocks and brush and other 
impediments. Peg generously offered to take the Am-Arcs to a 
site on the road to Pyramid Lake where the ancient water levels 
are ~eadily d1scernable. This is a trip we hope to take at 
Peg's convenience. 

,;' 
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AB 210 I-
JUST 1t!HN[ 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 Sta tc huseum to coordinate a cooperative program 
to record, study and preserve salvage objects, localities and 
information of historic, prehistoric and paleoenvironmental 
significance. 

The survey will have four divisions: (1) Central admin
istration at the 1,:evada state Museum (2) University of Nevada, 
Reno (3) University of Nevada, Las Vegas (4) Desert Research
Western Studies Ce"!1ter, Reno. The Nevada Historical Society 
and. the Lo st City r,;useum wi 11 also have representation on 
the governing council. 

~1th the p~ssage of national and state laws regarding 
environmental impact studies and site surveys, it is neces
sary to have an agency to coordinate these studies. This 
agency would b~ 2 clearing house for other state agencies 
such as ELl'1, parks and recreation departments, public utili
ties and construc'tion firms. All permits for any archaeol-
ogical studies ,·rnulcl be issued through the survey. ~ 

In the .past, monies were not available for these studies 
and \'le lacked a strong state survey prog:ram. States sur
rounding Nevada. viho themselves have a good, strong program, 
have'used Nevada as a vast field school. Contract work that 
should have gone to our state has gone to survey programs of 
other states. '.:/hen these studies have been completed, gone 
are the study materials, artifacts and monies paid for these 
studies. With our ovm program these studies will be done by 
Nevada archaeologtsts and the materials an':1 artifacts will be 
here in our otm state for our use and study. 

This bill has the support of all the professional archae
olbgists in the state and we hope, the amateurs. For us as a 
group, this bill will make more surveys available and hopeful
ly we will be called upon as certified trained amateurs to 
help in the preservation of our past. 

Am-Arcs has contributed financially to help with the cock
tail 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 questions concerning it. ',•:on't you ns individ
uals help by letting your legislator know you support this bill? 
Contact; Environment and Public Hesources Committee-Douglas 
Bremner, chairman and •,,;ays and Means Committee-Don Mello, chair
man. 

3 
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GOOD NE',JS OLI::• NE',JS ANY NEWS? /- 236 

Great news; />.m-Arcs will be conductin.i- our very ovm "dip:" 
at Washoe Lake. Thanks to Don Tuohy. viho got permission from 
the State Park Service, we will do the impact stu~y and site 
survey at their nevi park sites on Washoe Lake. This will be a 
chance to show what a professional job we are capable of. Be
cause this is a sanctioned dig, there will be ~o private col
lecting done at this site. Anything found mustbe turned over 
to the site director for recording and study. 

Work will begin on the site on Saturday ~arch 15th by a 
special surveying crew picked by Don at our Karch meeting. 
This small crew will map and stake the area in preparation for 
the dig. On Sunday all interested Am-Arcs members will meet 
at the Kew Washoe City turnoff at 9:30 AM. From there we will 
proceed to the site for an 1nsnection and concentrated surface 
col~ection before the actual digFin~ begins. 

Don will be presenting more details at the March meeting. 
Be sure to attenrl to offer your services for your special area 
of inteTest. 

Dues for the year 1975 are novi due. Your membership form 
h..ci.s been mailed. \'ill 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 cues are not paid by 
June 1, 1975, 

"Broken Treaty at Eattle Mountain 11 is a much talked about 
film. ~ould you as a group be interested in seeing this film? 
A fee of ~;:75. 00 1 s being charged for each shov.ing. If you want 
to se'e the film ane: vwuld be willing to pay for 1 t, let Jean 
Myles, program chairm!:'rn, knoi·i your wishes on the matter. 

Don Hardesty, Chairman, Anthropology [,epartment, UNR 
has agreec to be one of our advisors as outlined in our Am-Arc 
by-laws. Don will be joining our other advisors: Mary Rusco 
end Don Tuohy. 

Due to the efforts of Dr. Robert Myles, ~e have a new 
meeting place. f,m-Arcs will meet in the conference room at the 
Washoe Medical Center. Directions have been included l'iith your 
meeting notice. 

An Am-Arc scholarship was presented to graduate 
Steven R. Simms at our February meeting in Carson City. We do 
wish to congrstulate Steven as this years recipient. Steven is 
now an employee of the Nevada State riuseum. 

Have you ',:ri tten or read any articles you would care to 
share w1 th our p:roup? ~hi pp1ngs" will be h9 ppy to publish any 
articles 1•:ri tt en ty members. In the past we have had many good 
papers we hope we can get more of them from you. 

4 
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DEPARTME~H OF ANTHROPOLOGY 
Mack Social Science Builcling 

Hon. Roger Bremner 
Chairman 

March 10, 1975 

Environment and Public Resources Committee 

Dear Sir: 

Room 201 B 
Reno, Nerncla 30507 
(702) 784-6704 

As chairman of the Department of Anthropology at the University 
of Nevada, 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. 

DLH/bt 

Sincerely, 

~- i( 
t_J 111,. l ~ ! 

,, 
1; 
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Donald L. ~ardesty 
Chairman 

A DIVISION OF THE UNIVERSITY OF NEVADA SYSTEM 
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States 

Arkansas 

California 

Hawaii 

Arizona 

Washington 

Utah 

New Mexico 

Idaho 

Oregon 

Wyoming 

Nevada (1974-75) 

Nevada (proposed) 

CURRE1-JT AND PROPOSED 
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SI'ATE ARCHEOIDGICAL SUPPORT IN NEVADA 

OOMPARED TO THAT IN a:rHER STATES* 

Number of Funds for operating 
professional and staff positions 
positions in . in addition to salaries, 
f.t.e's(lvr(-1,_, ... ~. for professional positions 

. Alu'~• • et "'-~.) 

Ii 

11 $ 200,000.00 

8 100,000.00 

7 100,000.00 

6 75,000.00 

5 30,000.00 

3 l!0,000.00 

It 20,000.00 

3 25,000.00 

2 5,000.00 

.5 1,000.00 

1 1,000.00 

3,75 ca. 41,000.00 

* 'lhese figures are based on support in 1974; several of these programs 
have been strengthened since then. See American Antiauity_, Vol 40, 
No. 1, Jan. 1975 for figures from all 50 states. 
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FIDW CHART FDR STATE APPPDPRIA'l'ED FUNDS 

IN PROPOSED NEVAI)J'. ARCHEOlDGICAL SURVEY 

(A.B. 210) 

Legislative Appropriation 

Nevada State Museum 

1975-76 
1976-77 

2-11 I _./ 

$ 98,929.09 
$103,601.112 

Coordinator's Expense~ 
N. A. S. C:quncil 1-----------; N.S.M. Director+---+ N.A.S. Coordinator 

,, 

J, 

Direct Costs of Services 
to State Agencies 

15,300 
3,000 

18,300 

Travel 
Field/Office 

J 

Northern Division Western Studies 
N.S.M. at U.N.R. Center Division 

D.R.I. 

Director 12,383.001 (No appropriation 
Field Arch. 10,326.00 requested) 
Clerk-Typist 6,371.00 
Salary costs 3,744.00 
Travel 450.00 
Office 12000.00 

32, 8221. 00 

1 

Central & Admin. 
Division 

N.S.M. at Carson 
City 

12,383.002 
------

7,248.00 
2,520.00 

450.00 
12000.00 

23,601.00 

700.00 Travel 
1,000.00 Office 
1,700, 00 r 

j,, 

Southern 
Division 
N.S.M.& 

U.N.L.V. 

3,942.00 (. 25 fte) 
10,326.00 3 
3,185.00 (. 5 fte) 
2,150.00 

450.00 
1,000.00 

21,054.00 

3 

TOTAL: Fiscal 1975-1976 $98,929.09 Fiscal 1976-1977 $103,601.42 (75-76 + 5%) 

1 . . 5 fte of this position is currently being funded by UNR but will not be 
.funded in the coming fiscal period. 

2. This position will be filled by the existing Staff Archeologist 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, Cult~ral hgmt. Specialist 

U.S. uept. of the Interior 

Bureau of Land Management 

Nevada State Uffice 

.300 Booth Street 

Reno, Nevada 

Ph: 702-?84-5455 

To: Nevada State Legislature, Assembly Corrvnittee 

March 10, 1975 
2·12 

Subject: Additional remarks to be read into the record, Neu~da State 

Legislature. 

J §@nd my apologies to this comittee for being unable to appear 

today. 1 do not wish to greatly add to my previous remarks Pxcept 

to reiterate the BLM's continuing support for AB 210 and, to supoly 

a, brief rebuttal to certain concluding remark.s that were made 2t 

the previous session. These remarks 1uere to thr:? effect, 11 ,'!ihy 

should the State chip in anything --- let the feds carry the ball 
II -. 

First, that seems a rather odd thing to say? One usually gets the 

impression that most Nevada reside~ts would like to see less federal 

involvement here, not more. 

Second, am.d more to the point, "the feds" are not going to do the 

job -- at least not alon~ and certainly not without State a~d local 

support. The National Historic Preservation Act of 1966 cmd £'xecut ive 

Order 11593 both mandate federal agencies to work in close cooperation 

with State and local agencies toward the goal of Cult~ral Resources 

preservation. And, 1'he NH?J! 1966 set-up federal dollars to hel,o 

the states with Historic Preservation Plans. host of this is on 

a matching fund basis. 'I'he NHPA 1966 and most other bits of federnl 

legislation either implicitly or explicitly recognize that the various 

states have the biggest stakes in the nrea of Cultural. Resot~ces 

Management. ire (The Nevada flL/'1) are gearing-up in term.q l l y to he l .o 
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\- us better protect and preserve Nevada ::ultural Resources from £!:Y:. 
~ a c t i on s. ;f e are c er t a i n l y no t go i n. g t o b e a b l e t o ha nd l e· S t 0. t e 

• 

or private enterprise cultural resources problems. A11.d, if the ::_;tr;.te 

of Nevada shows no particular interest (meaning financial interest, 

not just lip service) in the area of ~ultural Resources Management 

then I would predict neither will "the feds." 

If your committee, or any other legislators, would like clarific2tion 

of any of my statements or remarks or ~ould like additional aata from 

me, please con.tact me at the above adress or phone. 

, 

Cultural Mgmt. Specialist 

Nev:J.da State Office 

Bureau of land Man~gement 
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AB 210 

STATE1,1ENT BY KAY ·;~INTERS REPRESEH1'ING 

LYON COUNTY PARK AND RECREATION BOARD 

This bill is a very good one for it would Jrovide 

services that are greatly needed. 

/-

You are probably a·Ne.re of t >e federal law concerning 

86;; of our ste. te lands u,_at says o.n o.rc 11aclo~ical survey 

must be made on any 11 dispos2.1 11 lnnds t!lat show traces of 

a~ historic site. In the past this was often handled by 
! I ( 

outside i:i;rou:;>s who· ski:n.!lled off historic 1 tems for t:1eir 

own :n.usuems. 

There are nu~erous historical a.roas in Nevada - many 

in Lyon County and we would like to take Hdva.ntage of the 

services offered by this bill • 
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ASSEMBLY ACTION 

Adopted 
Lost 
Date: 

.In4ttial: 
·. Concurred in 

Not concurred 
. Date: 
Initial: 

• • 

• 
in O 

.. 

SENATE ACTION 

Adopted 
Lost 
Date: 
Initial: 
Concurred in 
Not concurred 
Date:· 
Initial: 

in 

Amendment · N'! 4594 

· ·'J.'z ·245· -··· 

"·· 

. --~ ... ~;,,:~~?:~ 
ASSEMBLY / :-§~-A~ AMEND~T: BLANK · .. , 

· . 'f ;~:l 
§ Amendments to Assembly /xS.fJY!l,"'y,e >:<:·t',; 

-#.;.!~d{Joint Resolution No. · 15 · · '(BDR 1030 :• · )~ 

• Proposed b·cr· . . . . :· ~ h~·,_;~_ri_~_ .. 
J : ~::, ~-ia,nn ., 

• 

i-
, ,- \: 

I
\ -, ,•.~ 

'.' :._ , . ~:~ 
·.·,,·. --~ L....--------------------------..i ·,,· 

A:l,e:,J the :resoluti1.,n 3 ?nlJB l, by del;;:ting lin€:3 12 and 13 and insert~g: :(·';' ?1 
uas sib~3 fer tha. stora~r3 an<l µrocessi.n-:; of :nuclear material hav~· serious · ,, \'.J 

· a .... "1:.."-deti~s a;id doubts abcu t providing stor:lg•3 and processing si tea;· <)~ 
/ . . . ~ 

Am1;-J;::d t?:-'.c resol•.1tion, :;,.ag:l 2, by del~tir.·; line 7 and inserting: .. < ,tj 
, : ~:;£ 

~";-'f'ti:ZIU~l\.S, Tho. st.o.::age a..'f'ltl proces,;;irag of nuclear material, and ;olar energy . Ji 
?:' - :"; ,-\~ 

. . ; ; . .. . , , ' . ;<, ,i<j 
i..-.uand t.i-ie resolution, page 2,. by deleti?:g line 13 and inserting·:.· . , , ;·~--ii::. 

. . ,· . . Te>~:. 
AS Form la (AMENDMENT BLANK) 3044A ~ Drarted ... .3.::-.lD.:=715 BT-~--. ....J:,1}(. .J..711ore) .'. · .. (3)CF3.'" 

' ' .,_' • • I ~ ,, "" • ; ~ ~ 
"" "~•-••-•~-- 4 -,,. ....... ~.-~ . ....-....»' .. ,~,"-• -••, • _,,., -•• • <, ,M '• ~ '-~ , ,• -.,_w,,_.• , • ....._,.,.___......,_,..._;~_. ........... , .... ~ __ , • -~~,: ' • .;,, • ,........__,,__,_~ ,,,__.,.._ • .-.--..~~ ~~~ ........ 

• . ~ ~:i.~~ 

-. '/\l!: 

• 
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•• Resolution 
Amendment No. 4594 to Assemblv Joirs'llJ::N-o,. 15 (BDR..._ _ __.J ..... O~l_Q ____ ) Page--2__; 

0 Test Site for t.'1.e storage and processing of nuch3ar material provided .that 

there is an acceptance by the Energy R~aearch and Development Administration 

of the following conditions: 

l. 11.ir cooling is used at the storage facility; 

2. Rail transportation avoidijg the Las Vegaa metropolitan area is estab

lished to t.l-ta site; 

· 3. Appropriate atate agencies and local governments can cooperate in,· and 

contribute to, the develooment of t.J1e E!ler:_;,ry :R=ss1c~arch and Development 

~d.."ainistratlon • s site-spe:.:i.fic environmental irapa•::t ctatement; 
· satisfactoril v 

4. It is/~JI.:xrui1:1;cy;. demonstrated that adequate radiation safeguards for, 

;torage and trans;:iortation can be c~veloped a..;.d wil1 be implemented; 

·and be it further". 

Ame-nd the title of the resolution by deletin•; line 2 and line 3 and 

inserting: 

"msnt Administration to choose the Nevada Test Site for the storage 

and processing of n'.1.clear material and for solar energy ressa:rch 

under the Solar Energy Researcl1, 9~~ Dr,:wel- 01 
.. 

· .AS Fonn lb (Amendment Blank) 

, To Journal 
2437 ~ 

(3)CF1t 

·1 




