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August 2 4 ,  1994 

The Hcnarable Maze1 R. O'Learf 
Seorbt ary 
U . S a  Department of Eneqy 
l Q D 0  Iadepandence Avenue, 8.W. 

Dear Secretaq 0' L e a n :  

wpekington, U.C. 10.505 

Thank you for z ooordinating efforts, on behale of the 
Clinton Adminiatrat x"" on nrtd its Human Radiation Snteragency 

tangib ? e ramult of your laadarehip, and I commend yotar actions. 

Working Oroup, to disclose a l l  recorda regerding quastionable 
txpoaures of human populaclonu, co ionizing radiation. AB I have 
praviouely noted, the releaecl of file8 related to human radiation 
ex?erimanto, fncluding tho documents releaned in connection with 
p u r  0 enneua praao aonfsrence an June 27, 1994, represents B 

Bbwtvtr, I wish t o  bring to your attention 'material in the 
Department'a pollaction af Wuman Radiation Recorda, on the Atamic 
Energy C O ~ i E . Y i O n ' f I  (I\rzC) ill-fated prnjsct: to develop a nuclear- 
powered rocket. Previous infcrmatfon, includfng material 
rsleasec? n t  an Qctobcr 1933 Xauea a t h a m i t t e e  hearing, revealed 
that on aaveral ooesstone batviean 1955 and 1972, b o t e  dt the, 
nuclear-powered rockut routinely epawed radioactive material over 
the Nevada daaert. Docmento ir, the Degartment'e coilecti.cn now 
provide addftianal information. Tha htotory ot the Atomic Energy 
Cornmfnsfon'm nuclear-powermd rocket program ia already.one af 
unreetrained radfoact;ivo hubris. This rrrogaqe waa ap arently 
compoundad by featurea th8t ohauld qualify a8 h u m  rad P ation 
experimentst An intentianal reactor accident Nevada in 1965 
produced a radioactive aloud that wao tracked mar Lon Angelee to 
the Pacific Ocean. In addition, durinq at least one t a e t  in i 
1960, aircraft were flown through tbe.radio8cti.vtve effluent from 
Ghe rocket engine, and doees tu airerewe ware maaeured. As the 
Department of Bnargy continues its review 09 archival material, I i racomcnd that operationu of the nuc ln r r  rocket: program La 

. 

i 

J cvaluatad aa potential human radiation orgerimtnt8, _- 
Moreover, the Defenne Department urd NAEA have reaantly 

revived the nuclear-powered rocket concept for t h d r  Oum 
pur;)oses, and DOE taoilitiee ore expscfed to annduct t-ha testing 
Q Z  this concept. 
will. sxtend t= any future Departmeac activities on thiB project, 

I am confident that your O P C I ~ B R ~  Initiative 
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and I rec~mlend that any tast ing  pmcoad o d y  af te r  a full 
dlrcuesion of radiation protection measures urd expectad doaes to 
worker. m d  the general population f r o m  such teats. 

A t  its public meeting at the end of J u l y ,  the preuidential 
Advisory Committee on Human Radfation Bxgariments released a meno 
from ita r t a f f ,  dated J u l y  17, 1994, deBcribing activities baing 
conaidared 48 human radiation ucperirnenea under t w o  categories 
(Artachment 1) , mIntentianal I ? d e B a R f i i ' '  involve the deliberate 
releame Of radioactive rubstancssl i n t o  tha 6nvLuxment. Examplea 
oi buch releaSe6 were identXiad by the General Accounting 
Office, in response to requesKe CYOm 9enator h h n  Clcnn. 
"Exgerimenta of cpporcmit (1 involve ucieatifia #tudics of human 
biological tffeote that ma (P use of opPbrt?AnitiB# created by 
other event8 including rcleaaae of radiation into the 
mnviroment, atmoogheria nuelour t*8t!S, or radiation acreidants. 
Ae a potential example of tho6e axperimeats, the staff memo 
refers to operations where Air Farce p i l o t s  flew through clouds 
from U,B atomic weapons tests, designated h human expariment by 
the nepartmsnt of Energy i n  the 13808, and included in the report  
on human radiation axperimentrrian that I rolcaaed in October 
1 9 8 6 ,  Elements 9f the nuclear-powered rocket program should 
qualify aa human everiments under both of 'charre catcgorias. 

resu l t  ot un October 199a hearing of the BuLoonnnittsa e* 
Invastisatione and Ovezsfuht, House Camittee on Science, Space, 

i' 

-. / __-- - 
i c 

Hiakorioal lnformatfw on tkLs program wae rclcaoed ae 

- 
ind Tecinolegy, 9tve-V 0 Nuclear Thetrn.1 Pr03U16 iqn 

f o r  Vaa in Sua= (869 Attachment 2 for uxcerp;~). The - 
rinciple of the nuclear-powered roaket is that hydrogen gas, 

Eeatcd to very high temperatures (thousandm of degrees F) by a 
nuclear reactor, and forced rhrgugh a rocket nozzle, wauld 
produca thrust f o r  pzogulaion. However, the high ternpefaturee 
and rtreee also had the affect of melting reac to r  fue l  rode and 
releaeing radiaactive material, 
laboratory noted that during 1955-1972, at hast f ive  t e s t e  of 
the niicleat rocket releawed radioeative material to the Nevada / 

dasert (Attachment a, pp. 3 7 6 1 1 ) .  

i A report frm Loa Alamoa 
/ 

In adclitiorr, on4 a t  the Qoournents fn the Departmenr of 
Energy human radiation collection desaribes an intentional 
reactor accident during one K i w i  nuclear rocket test at the 
Nevada Test Bite in January 1965 (DOE Document 708297,  8ee -1 
Attachment 3 fo r  cxcerpta) , 
nnormaln operations or the nuclear reactor at 2000% (360O"FI, 
core materials broke and were ejeorad, producing a 'Roman caridle" 
effect and relsaoing radioactive material. 
reactor accident: vaporiaed between 5 and 20 percent of the 
nuclear fue l .  (Attachment 3, p .  1) This experiment was described 
66 " a  shower of incandencent marks raraly seen i n  anything but a 
pyrotachnic d i o p l a y . "  (Ibid., 3. 12). 

This rCQOrC. noted that C V B ~  &iring 

The JmuaXUry 19.65 
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Weather requirements for the waccoz accident wera winds 
frcm the nortbenrt, which blew tho radioactive cloud toward ueath 
Valloy. Individual6 in t h r  track of ths cloud were given f i l rn  
badges, and a ground-based m m i t a r i n  system axtmdcd out  co 5 0  
miles froin the tcSK point. In addit B oa, aircraCt tracked the 
radioactive cloud Over the LO# &gelem area, until it.raached :he 
Pac i f i c  Ocaan. ( I b i d . ,  p .  2 )  . A faw daya afker the reactor 
axplosion, increased radioactivity ia ,mutine air eantplee wae 
obsemad i n  Barmaw. Ban Bernardino, &as Anngeies, and San Diego 
( I b i d . ,  p;  5 8 ) .  

The radioactivity releaved by the 1965 urperiment was 
limited by the fac t  that the reactor had not  previously bean 
oparared, 
5 . 7  millirad whole body radiation. 
r~tah l iahsc i  by the Environmantal Protection Agency for annual 
axpmurc to a member D!! the gonmrrl public from commercial atomic 
power operatione. at approximately 26 milliracl wholo body 
radiation (40 CFR 1901, It Watifying to learn that  eetimated 
doses f r o m  the 1965 fe8ctor accfdant wefa relatively low, 
However, an intmt?onal J 3 h C t O r  accident releasing a radioactive 
cloud should not ba coneidesed prudent: public policy. In 
addition, tha 1965 radioactive aloud uctendad wer a longer 
distance and exposed coadderably m o r a  peopLe than lame 
operaflone already baing considered am hunun experiments. For 
example, t h e  Advisory Committes an Humen'Radiotbn Bxparinents 
ha6 been inetructed t o  examlne a radioactive rmlaaes from Loa 
Alamas in 1950 that  waQ tracked 70 miles away IAtte,achment t, 
p .  1 ) .  The intantional taactor accident in 1965 mduced a c l a d  

Ths eecimatad highcut &ea buyand the r e n  s i t e  was 
Thio in belaw present limitm 

that traveled mors than 200 milor to the Los Anga f: *I area. 

Other docurnentm doacribe a a o m d  feature reenciafed with 
nuclear rocket testing that may quallfy ae a human experiment. 
A December L960  repart Eram tois AZemas Laboratory D O E  Document 
708159, aaa Attachmeink '4 for utcorpta) noted that it had bean 
'COWR ~rae:fca" s h o e  1950 to mend aircraft fhrwgh clouds froic 
atomic tes ta  (Ibid,, Q .  3361 .  b nafcd iibovs, these operations 
&re being considersd as potential *axpeiriments Of opportunityn by 
t h e  Advisory Committea. 
s imi lar  experiment with 8-57 aircrews who we- m n t  thraugh the 
radioactive axhauat frore one of the K i w i  nuclear rocket t e s t s .  
It appaara that such t a s t s  ware aonductod with the rocket exhaust 
pointing toward the sky, prerurnably to avoid accidantal launch of 
the woket assembly. Tho 1960 Los Alamoe mprt omftted ''actuEl 
doeen valuee BB  lasei if led information (Ibid., p.  337). In 
nliothct parr of tho report. a raadhg in ris:.narr the auclear 
racket: wae  regarred as 990 ,000  caentgedhr (fbid., p .  3 4 0 ) .  The 
actual doess cw aircraws would depend on paramstere such ae 
Cist.anca from the rocket: nOszLo, time spent WFahin tho exhaust 
cloud, and shielding around the crew. Depending on ccnditians, 
iK-doee seem pleueiblc that dosao. to aircrswe could approach o r  
exceed 5 roentgen, the approximate l idt  for annual occupational 

Thie precedent apppntencly Led t a  a 
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oxg-ure today. Material submitted far the record in khe 1992 
hearings describes other test8 where planes panned through 
nwlaar  rocket affluent, at altitudes ao l o w  as 1000 €eet  
(Actaehment 7 ,  p .  381) . 

of the nuclear-powered rocket program AB hulnan experiments. 
H O w @ v e r ,  X recognize that the Department'. grogam on human 
radiation record8 i e  an ongoing effort, inchclng review. 
redactionr rel.eane, and analysis o€ documants. Moreover, membera 
of my staff have reviawed cnly a rmall 
collection of raleaomd docmanta. 
i t e  atforte, I rocommend that tbe document8 deacribcd hare and 
any othtr decummtts on the nuclear- nwarad rocket bo evaiuattd 

under the categories described &we. 

The ea8 h h t c r y  of the nuclear-sowered rock& pXQgram m y  
alee have ramiftcsltions for future Department operations. 
psobably know, the October 1992 hearing. befora tb Wouae 
Subcommittee on Investigations. and Ovor8ight devalo ed because 

and NABA. 
part of the Star war# 
deemed umuitabla far g all ist ic  pliseile defeasa, the projeat waa 
tranefotrsd to the Air Force. 
commitments during the October 1992 hearing8 that nuclear-powered 
rocket6 would ngt bb lauache& f r o m  the ground, but teneerrial 
t8sttng would bc performed at Department: Of Energy facilities. 
Reactor testa would be aonducted at Braokhavm laboratory, and 
t i e l d  t e i t e  would be oafi8uck.ed at Sanaa  laboratory, with 
possible contributions f m m  the  Idaho labaraeory. 
t h a t  your opennsrs Initiative e%tends tD any P i d d  O g O r a t i O n B  Of 
the Deprrtment:, m d  I recammend that l a y  t e s t h g  of  nuclear 
rocket comporentn proceed only after f u l l  publfc dlocuedon Of 
radtaition protection msasuree and the anttcrpaCed do#ee t* 
workere and mamkr8 of ths general public. 

and o t k r  gmgrams hav4 produced rerults net  previously meen frofi 
the Department of E ~ E  I wish to reiterate my conmendarias 
for your leaderehip an T yaur efforts to provide f u l l  dlaclasure 
of improper activities thac  muy bavb boen conducted during the 
history of government a t o d c  snargy program@. 

Bincerely, 

The Deparcmnt of energy has not  yat designated oparatians 

or t ion  af tba boa Alamas 
Au t R a Department uontinuas 

for  whather those testa qualify as t: uman radiation expsrimantr 

the nuclaar.-peweted rocket concept wda nvived by t: K e Air Farce 

As yau 

Thd grojaat surfaced Under thCr code name TZMBERWIm as 
ragram, but when nuclear rocketa ueze 

Bath th6 Air F o r ~ e  and NASA made 

I am confidant 

I am plaarcd to acknowledge tha t  your Opennoso ~ n i t i a t i v e  

. 
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bttachmmenta: . 

1. Memo of Advisory Cornittee Btaff, 7/19/94 

2 ,  Excerpts from OctQbcF 1992 Respring, 8ubcomml:teu on 
Investigatlana and Wuraight 

3 .  

4.. 

Excerpts from DOE Dcctment 708297 

Excerpts from DOE Docrrment: 708159 

cc (w/ Attachments) : 

The HonorabZs John G l e n n ,  ChrinnM 
Senate Committee on povernmental Affairs 

The Honorable George E. Brown, Jr., Chairman 
House Cinnmittee on Science. Space, and Technology 

The Hbnorabie Philip R. Shnrp, Chairman 
Houea Wxmnmfttea-on Energy urd Powox 

Dr. Rush R. Badtn, Chair 
Advfsorjr Cmdttes on Human Radiation 8xparimantation 


