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Dear Dr. Faden: 

07 your recent letter and the appreciation that you expressed concerning 
my prese 

discover and document the extent of its participation in human radiation experimentation. 
However, from another perspective, it also reflected the Department’s strong commitment to 
this task, and the dedication of those personnel, at numerous bases and installations 
throughout the Nation, who diligently made the search. Therefore, I am grateful for having 
the opportunity to appear before the Committee and represent the Department and its 
dedicated professionals. I also wish to express my appreciation for the kindness and 
consideration shown me by the Committee. 

ion at the Advisory Committee’s opening session on April 22, 1994. As you are aware, F the presentation summarized the Department of Defense’s (DoD’s) extensive efforts to 

The Department is eager to be of assistance to the Committee and its staff, and to 
provide you with the information available on the topics identified in your letter. Since 
January 1994 our efforts have been directed towards achieving the initial requirements 
established in the guidance promulgated by the Interagency Working Group. As such, 
information on some subjects of interest to the Committee may not be as extensive as in other 
areas. However, as we continue our search efforts, the Committee’s interest will be 
incorporated, which will fixther aid us in focusing our efforts. 

Regarding your letter, in addition to the four boxes of material provided to the 
Committee on 29 April 1994, I have enclosed additional material to address specific requests. 
A description of this material and its relation to your requests is enclosed. As additional 
information is found concerning these areas, it will also be forwarded for the Committee’s 
review. 



I hope that this information will assist the Committee in its tasks. The DoD is 
committed to achieving a full accounting of its involvement in human radiation experiments 
and welcomes the Committee’s efforts in helping us to attain this goal. 

On a personal note, I would like to commend you on the leadership and expertise that 
you, and the Committee, bring to this effort. I look forward to working with you. 



Enclosure 

1. Ethical Standards and Regulations 

Tab A -- Memorandum for the Secretaries of the Military Departments from the 
Secretary of Defense, dated 26 February 1953, Subject: Use of Human Volunteers in 
Experimental Research. The Memorandum established DoD policy for the use of DoD 
volunteer personnel in experimental research in the fields of atomic, biological, and/or 
chemical warfare. 

Tab B -- Department of the Army Memorandum, dated 7 January 1994, Subject: 
Historical Perspective on Informed Consent, with attached information paper. The information 
paper traces the evolution of the Army's policy on informed consent and human use review. 
A chronology is also included. 

Tab C -- Department of the Air Force Memorandum, dated 10 January 1994, Subject: 
History and Current Practice of Informed Consent in Clinical Practice and Clinical Research - 
INFORMATION MEMORANDUM. The memorandum is a chronology that traces the 
evolution of consent standards for human subjects from the 1940's to the present. It also 
incorporates the development of Air Force regulations relative to the subject. 

The Department of the Navy also researched its regulatory history for instructions 
governing human use. 
February 1994 the Navy stated, "The Navy Manual of the Medical Department in 195 1 
provided formal guidance for conducting experiments using human use test subjects. Further 
guidance was issued in DoD and BUMED [Bureau of Medicine] instructions in 1964, 1982, 
1983, 1984, 1988 and 1989." 

In a report on its review of human radiation experiments dated 28 

2. Plutonium Injection, Green Run and Cincinnati Experiments. 

The available information was provided to the Committee staff on 29 April 1994. Our 
office has no information on plutonium injections (these experiments fall under the purview of 
the Department of Energy). Also, the material received from the University of Cincinnati 
contained duplicate copies of the same documents. To ensure the integrity of our search and 
that the Advisory Committee received a complete set, the documents were reproduced as is, 
with no attempt to remove duplicates. 

Tab D -- Additional information on the Green Run experiments received after 29 
April 1994. 

3. Document Search 

Tab E -- Secretary of Defense Memorandum, dated 7 January 1994, Subject: DoD 
Human Radiation Research Review. The memorandum published general record retention and 
search guidance. 



Tab F -- Department of Defense Memorandum, dated January 3 1, 1994, Subject: 
Locating Records of DoD Human Radiation Experiments. This memorandum provides the 
Department’s components and agencies detailed guidance by which to conduct their document 
search. It also established reporting suspenses and formats in which the reports were to be 
rendered. 

Tab G -- Briefing vu-graphs, Department of Defense Human Radiation Experiments 
Review. The vu-graphs are copies of those that were used to brief the Committee on 22 April 
1994 and contain information on the scope of the research effort and resources employed. 

Additional information on search techniques and resources are in the Phase I and 
Phase I1 reports contained in the boxes provided to the Committee staff on 29 April 1994. 
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i4EMORAPlDUl'l FOR TiIE SECRETARY O F  THE A X I S  
SECIZETARY 01' TIiR i*lRVY 
SECWE'l'ARY OF TiJE AIR FORCE 

SUBJECT Use of Human V o l u n t t x r s  .in Experimental Re!sr-;xrch 
i , % a  

1. Dascd upon ci recommcmlntion of t h e  Arnied Forces  Medical 
1 Pol i cy  Counci l ,  that h\milil sub~cctr, bc cmphycd,.. undcl- rc~cqili::ed 

safcguai-iJc , AS the only  feasible uie.ms fo r  realist ic c v a l ~ s t i o ~ ~  
a ~ i d / ~ r  cicvc loprnenfi of cf fcctivc PI. cvcnt ivr i  nieilsures or ?ofo;ir,e 
aqiiins i: atoxic, hiolog i c a l  or c h c m i c n l  acjcnts , the p o l i c y  s c t  
forl-1, bc,!.o:.i w i l l -  govcrn tlicl: use of human v o l u n t d c r s  by thc? 
Dcpar LmcriC of D e f e n s e  i n  e::pci-imentaJ. rescarch i n  the f ielii; 
of a tomic ,  b i o l o g i c a l  and/or  c h e m i c a l  war fa re .  

2 .  By reason  of tlic b a s i c  rncc7icn.f. r e s p o n s i k i l i t y  i n  connect ion  
w i t h  t h c  dcvelopment O F  dcfmse of a3.1 typcs  a g a i n s t  atonic, 
hiologizril  and/or chemical warfare n g z n t s  , Ar-mei S e r v i c e s  p ~ x s o . ~ ~ : e l  
and/or c iv i l . i ans  on d u t y  a t  iiistall;ii-.ions cngagc d i n  fjach r t s ? x c h  
shi:j..l bc permitted t o  a c t i v e l y  p a r t i c i p a t e  i n  a3 1 pnasc.,s of: k i i e  
p-oqram, such p a r t i c i p a t i o n  sha1.l bc s u b j c c t  t o  the io11 owing 
condi t  i o x s  : 

a.  The v o l u n t a r y  consen t  of L l i c  human -ub- jec t  is 
a b s o l u t e l y  e s s e n t i a l .  

(1) T h i s  means t h a t  the pcrson invol. cd slimi'ld 
have lcgal c a p a c i t y  t o  g i v e  consen t ;  shoulr.: be so 

choice, wi thou t  t h ~  i i i t c r v e n t i o n  of . ny e.L<z:l~e~~t of 
f o w e ,  Zraud ,  cleceit , duress ,  over-r, #aching ,  o r  otlicr 
u l t e r i o r  form of constxainl :  o r  coerc4 on; .ar,d sno\:ld 
have s u f  ficicziit- i; ~~0~.\~1cdqc? and coiiipre:.lr-nsicr oi t ! ~ c  
elements of the svbject matter involved a s  t o  
cnablc  h i m  t o  i~al~C: ail undcrs tanding  and ariLj.ghtc!nc:l 
dccisi.on. Th;.s .I.nktcx: c.l.t:mcnJi r c z q u j  rt?s th,7t IJG.?CI~-C 
t h e  accep tance  of an G f f i k a t i v e  decision by Ll;c 
experi inentnl  suhj ect t l i i?xa should be made knotin 
to h i m  the n a t u r e ,  durat ion,  and purpose of 
the exper iment  : C1.m method and " mealis by 

-- s i t u a t e d  a s  t o  be able t o  exercise f ce po\ \ (x  of -_ 

--- 
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which i t  i s  t o  c o ~ ~ d u c : ~ . ~ ~ I  ; a 1 '1 inconvciiic.!ncc:n 
2nd hazards rcilso~~abJ.\' to bc cxpcc ted ;  and tllc 
effects upon his h e a l t h  or ~ C P S O I ~  whi.cli may p o s s i b l y  
cone f r o m  h i s  p a r t i c i p a t i o n  i n  the experiment. 

( 2 )  T h e  conccpt  of t h e  hum& s u b j e c t  s h a l l  bc in 
w r i t i n g ,  h i s  sigiintrii-c s h a l l  bc a f f i x e d  t o  r? w r i t t e n  
in s tumen t  setting f o r t h  s u l i s t a n t i a l l y  t h e  afore- 
mentioned requircrcicnts and shall be s igned  i n  the 
prcseiicc of n t  least one w i t n e s s  w h o  s l i n l l  a t t e s t  t o  
such  s i g n a t u r c  in v r i t i n y  . 

(a) In cxpcrimcnts  whcrc pe r sonne l  from more 
than  one S e r v i c e  a r c  i i ivolvcd the S e c r e t a r y  of t h e  
Service which i s  c x e r c i s i n g  pr imary r e s p o n s i b i l i t y  
f o r  conduct inq  t h e  cxpariment  i s  d e s b n a t e d  t o  pre-  
p a r e  such  an i n s t c ~ m e n t  and coordinate it fo r  USC 
by all t h e  S e r v i c e s  having human v o l u n t e e r s  involved  
i n  t h e  experiment .  

(3)  The d u t y  and  responsibility for a s c e r t a i n i n g  
the q u a l i t y  of t h c  consen t  rests upon each i n d i v i d u a l  
who i n i t i a t e s ,  d i rects  or  engages i n  t h e  experiment.  
It  is a p e r s o n a l  d u t y  and r e spons ib i ; . i t y  which may 
n o t  be delegated to  another with impunity.  

'1 

b. The experiment  shoulci bc such as to y i e l d  f r u i t f u l  
r e s u l t s  for t h e  good of socj.et.y, unprocurable  by other mcthocls 
o r  means of s t t idy,  and not raiidoni and unneccafiary i n  naturc?. 

c. T h e  number of v o l u n t e e r s  used s l i ~ ' 1 2  be k e p t  a t  a 

d .  The expcrirncrit should  he so desi5:ne.d and based on t h e  

s " 
> ,  I 

minimuin c o n s i s t e n t  w i t h  i t e m  b . ,  above. 

r e s u l t s  of animal  expe r imcn ta t ion  and a knowledge of t h e  n a t u r a l  
h i s t o r y  of the disease  or o t h c r  problem under s t u d y  t h a t  t h e  
an t i c ipa t . cd  r e s u l t s  w i l l  j u s t i f y  the performance of the  experiment .  

unneccssary physical-  and mental. s u f f e r i n g  aml Lri'jury . 
r? p r i o r i  r ca son  t o  bclj.cvc that clc;itli or cl5.sabling injury w i l l  
occur. 

-. 
c .  Thc experiment  should be so conducted as t o  avo id  all 

f .  N o  experiinent sllotild bc conductcd whcrc thcrc is a n  

g. The degree of r i s k  to  'be t a k e n  should never exceed 
that  dctcrminccl by t h e  humani ta r ian ,  importance of t h o  problem 
t o  bo solvccl by tho oxporimont. 

. ' -  . 
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b '  

h.  Propcr  prcpai:ation s1iou.f d bc niadc and adccyirltc 
f a c i x i  tics p m v i d c d  t o  protcct  t11c c c p c r i n e n t a l  sub jcct a g a i n s t  
evcn rcmotc p o s s i b i l i t i e s  of i n j u r y ,  d i s a b i l i t y ,  or dea th .  

i. The experiment  should  be co:iducted o n l y  by s c i c n t i f i  
c a l l y  q u a l i f i e d  pcrsons .  T h e  h i g h e s t  ~ C C J I - C C  of s k i l l  and care 
shouLd bc rcquirccl  through aJ.1 stages of t h e  experiment  of those 
who conduct  o r  engage i n  the czperimcnt .  

i 

1 
I 
1 

t 
I 

j. During the course of tlic experiment t h e  huiunii s u b j c c  
should bc! at l i b e r t y  t o  br ing  tlie cxp.erimmt t o  it11 cnd i f  hc has 
rcachcd tiic p h y s i c a l  o r  mcnta l  s t a t e  whzrc c o n t i n u a t i o n  of the 
experimcnt  seems t o  him to be imposs ib le .  

k. During t h e  coursc of the experiment t h e  s c i e n t i s t  i n  
charge  must be preparcd t o  tc?rminakc thc experiment  at any s t a g e  
i f  he has probable c a u s e  t o  b c l i e v e ,  i n  t h e  exercise o f . t h e  good 
f a i t h ,  supcrior s k i l l  and c a r e f u l  judgment r e q u i r e d  of him that  
con-tinuation of the experir 'ient is  likely t o  result in i n j u r y ,  di 
a b i l i t y ,  o r  death t o  the expe r imen ta l  s u b j e c t .  

1. The c s t a b l i s h e d  p o l i c y ,  w h i c h  p r o h i b i t s  t h e  u s e  of 
p r i s o n e r s  of war i n  human expe r imen ta t ion ,  is cont inued  and they 

3. The Secretaries of tlis Army, Wavy and Air Force are 
a u t h o r i z e d  t o  conduct exper iments  j i i  connect ion  w i t h  t l i c -  devclop 
of iicfciiscs of a l l  . t y p e s  a g a i n s t  atomic, biological  and/or chami 
war fa re  .al;c;its i nvo lv ing  the u s e  of iiwnan sui j e c t s  w i t h i n  t h c  
l i m i k s  p r e s c r i b e d  above. 

4 .  I n  each i n s t a n c e  i n  which a n  experiment  is proposed pux- 
sunlit  to this meirroranduin, the naturc and purpose of t h e  proposcd 

such exparilncnt s h a l l  be subxl i t tcd f o r  a p x o v a l  t o  the S e c r e t a r y  
of the military clepartment i n  which tiic proposcd experiment  i s  1: 
be conducted.  N o  such expcriirient s h a l l  bc undertaken u n t i l  s u c h  
S e c r e t a r y  has approved i n  w r i t i n g  t h e  experiment  prcrbosed, t h e  
person who w i l l  be i n  cha rge  of conduct ing  it., as well as inform 
t h e  Sccretclry of Defense. 

5 .  The addrcsses will be responsible f o r  i n s u r i n g  eomplianc 
w i t h  t h c  p r o v i s i o n s  of thj.s mc?moknndum w i t h i n  their r e s p e c t i v e  
S e r v i c c s .  

w i l l  n o t  be used under any c i rcumstances .  ''1 

1 * -  f 

\~expcriment and the name of t h e  person who wi1.l be i n  charge  of 

Copies. f u r n i s h e d :  
JoiiiC C I i i c f  s of Staf f 
Research and Development Board 

/signed / 
. C.E. WILSON 

.- . 

-- .I_ 
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SGPS-?SP (40-5) 

-. 
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II=XORANDUM THRU Commander, u . s  , Army Kedical Research and 
Development Command, F O Z t  Derr ick,  MD 21702-5000 

FOR bput). Ch 1 ef of * -  S t a f f ,  Regulatory Compliance and Quallty 
( S G R D - R C Q ,  ATTN: MkT Vandcr Ham),  Medical Research and 
EQvelopmcnf Command, Farr DtrtcFck, .LLD 23702-5000 

SUBJECT: H L a t o r i c a l  Perspective on Informed Concenr: 

1, 
P S P ,  and MAJ Vnndor H m ,  SGRD-RCQ, 0 4  3;m 9 4 .  

Reference telephone conversation barweem COL Erdtmann, SGPS- 

2. Rocent rcvclatlcnt by the Department of berw of " e x p r ~ e n t s "  
during the 19408 and 1950s involving axgosure of human subjects to 
radioactive macerials vith0u.t: t he i r  consent has caused t h e  
oepartnrent of Defense to begin s c r u t l n l z h g  its own procedures 
during that t h e .  Requust you provide a two- to five-page 
information paper describing: 

t h e  evolution of in formed consent procedures used by tho 
Army, frum Ltmasdiately after w o r l d  War I1 up to the presenr, and 

a ,  

b. the procedures w h i c h  the U.S..  Medical Research and 
0eve lopen- t  Command ( M R D C )  has used, over  t ime, to archive records 
of StUalCS, consent forms, and volunteer data ba6es .  

3 .  We dpprccidte thc dj . f f icu lLy you may encoun te r  in t r y i n g  :.o 
a c c m p l i s h  t h e y ?  c a s k s .  h eccucata p o n r a y a l  wf the "standurds-  
of -practice then** versus the - st~ndaids-of -practice now, " howevcr, 
will concribufo, significantly to the American p e o p l e  baing a b l e  to 
put t h e  canduct  of experiments in proper perspective. 

4 -  Request  t h e  information paper be provided by 1 4  Jan 9 4 .  

S. POC LEI COL 'Peter  H. Xyers, OTSG Radiological Hygicne 
C o n s u l t a t ,  Commercial 703-756-0132 (DSN 289-1; (FAX -0140). 

ROBERT G. CkAYpOOZ, 
Brigadier :General, MC 
Director ,  Wofesslanti l  Servlcee 



Thc first formal a u t h o r i t y  to recruit and use volunteer 
subjcctx i n  chemical wclrfara expcrlnents occurred in 1942 whcn 
thc Acting Secre ta ry  o f  War approved a r c q u e s t  to use anlistcd 
men for t e n t i n g  for mustard type agcnts  (3,6), The initial 
statutory authority for t h e  Secre ta ry  of t h e  Army to Conduct 
research and dovelopment was t.ha Orqanization uf t h e  m y  A c t  u f  
10 July 1950, Sjoot ion 104 9 7 4  S t a t u t e  322; 5 USC 235a) ( 3 ) .  
These action:, were followed by the egtabllshment of the Armcd 
Forces Medical Policy Council, I n  i y 5 : ~ ,  the Secretary of Dcfcnse 
promulgated a policy govern ing  ncldical cxparimanrs which also 
a u t h o r i z e d  rcEearch with v o l u n t a r y ,  w r i t t e n )  informed consent, 
involving dcfrnae a y a i n c t  a t o m i c ,  biological a n d / o r  chemical 
weapons .  

in 1953, which d i r n c t c d  that p r o p o s a l s  using volunrcers  fox 
irtornlc, chcmicnl, and b i o l o q i c a l  warfare ressarch be revi(%.wRd by 
The Surgeon C c n c r a l  arid approvod by the Secretary of the Army 
( 3 , 7 ) .  Chemical weaporin dcfcnse research was conducted a t  
Edgewood Arsenal, both by t h c  Services  and under contract. Most 
of t h i s  rese8rch was carried o u t  i n  secrecy to protect n a t i o n a l  
security Interests. In 1959, this research was presented by 
Major General  Creasy, former Chiaf Chemical Officer, U.S. Army, 
to thc House Coxuxnittcs on Science and Astronautics, and also on 
several later occas ions  to other Congrescional committries ( 2 , 4 ) .  
Documents Cor these years i n d i c a t e  that t e s t s  f o r  mustard gas, 
phosgene, and o t h e r  chcmicnl agents  were conducrAid with volunteer 
cmployces of Edgewood Pusanal  and military voluntears from 
several  Army bases to i n c l u d e  Navy and A i r  Force personnel ( 3 , 5 ) .  

I 

7%e Army Chief of Staff published an implemenring memorandum 

In 1962, the thalidomidc incident prompted the Federal 
Covernuciit to revise t h e  Food, D r u g  and Cosmetic A c t ,  increasing 
the role of t h e  Food and Drug Administration (FDA) in new drug 
approvals. T h i s  a c t i o n  prompted the establishment in 1964 o f  DQD 
X n s t n i c t f o n  5 0 3 0 . 2 9 ,  Investiqational Use of D n g s  by t h e  DoD, and 
a Mcrnorandum of Understanding (MOW) batween t h o  Department or' 
Dcf 'onsc (rlof)) and thc FDA.  T h i s  MOW rcquires t h o  FDA to m a i n t a i n  
ytaff v i t h  appropriate sjccuZit;y c l c a r a n c c n  to allow thoir review 
of C l a 5 s l f i P . d  m a t c r i n l s  involving human xubjccto druy and v ~ c c i . n 8  
rescarch4 Also, at this time The Army Investigational Drug 
Review Board was established to evaluate the scaentrfic aGpects 
o f  new -9 research protocols. 

The first Amy Regulation to regulate t h o  use of human 
research voluntacrs, AR 7 0 - 2 5 ,  was published in 1362. This Ni 
p l a c e d  r e s p o n s i b i l i t y  f o r  cesedrch involving life sciences under 
t h o  Army Research Of f i ce ,  Office of Research and Development. 
Revisions to this regulation i n  1 9 7 4  placed the  recponbibi l i ty  
for approval  of all Army r(::iQnrch i n v o l v i n g  human subjects, 
except for nuclear and chemica l  agent  studies, with The Surgeon 
G e n e r a l .  A l s o  in l g - ~ c ,  with the i s s u a n c e  of OTSG Memorandun No. 
10-7, t h e  E m a n  tlse ~ i . e v i ~ w  nosrd Office was established under  the  
supervision of the A s s i s t a n t  Surgeon General for Rescsrch and 
Dcvc1.opment. 

I 



The Human Use Review Office was; charged with ndministerinq 
and coordinating the .  activities o f  the U m y  Investigational Druq 
Review Doard, the (1,s. m y  McdicaZ Research and Development 
Command ( U s M n c : )  Con t rac t :  Review ROilr'd, and the Surgeon 
General's Human use c o m i t t e c  and Clinic.31 Investigation 
CommattRa to e n s u e  the uniform application of ethical s t a n d a r d s  
for human research studies  conducted within or sponsotcd by the 
M W l D  and other m y  agencies (1). In 1975, The Human Subjects 
Rcsearch R8Vl8W Board (llSW3) was cstabliahed, r e p l t i c i n y  t.hc 
thrcc boards/committcec mentioned above. Also in 1975, the 
S u c r c t a q  of tha  m y  ordered a l l  human Lesting i n v o l v i n g  
chemical a g e n t s  at Edgewood A r S R n Z i l  to stop. Tn 1978, the  U . S .  
Army Health C a r e  Stud186 and C l i n i c a l  S t u d i e s  Investiqutionnl. 
A c t i v i t y  was establishad to administer  the review of clinical 
investigation protocols f o r  Hoalth Services Command (HSC). since 
t h a t  t i a e ,  a11 organizations in the Army thar conduct  clinical 
investlqations or r e s e a r c h ,  dovaloymcrit, t e s t  and evaluation 
ctudiec ate required to have t h a l r  own Human Use C0rnmi t t . e .e  or to 
utilizc t h a  €Ism or its S u b c o m i t t c e  Lor protocol  review. 

ARMY POLICY ON INFORMED CONSENT 

Several events occurred in the c i v i l i a n  and Federal  
communities which c o n t r i b u t e d  to tho content of the  m y ' s  
i n f o r c c d  consent p o l i c y .  In t h e  R u r n m e r  o f  1972, the Tuskeqee 
Syphilis Study, conducted by the Public Health S e r v k e  f i l l s d  the 
American media r epor t s .  In October 1972, Conqress passed Public 
L o w  P92-570, which required t h e  military to obtain informed 
c o n s e n t .  This was followed in 1974 by m e  passsage 02 the 
National Research A c t  (Pub. L. 9 3 - 3 4 8 )  which cstablishod the  
National Commission for t h e  Protection of Human Subjects ot 
Bioncdi.ca1 and Behavioral Research. This CoIPmission published 
The Delnont Rcport i n  1978, 

Medichl and Behavior Research, along w i t h  the 1981 Health and 
Human Services r e g u l a t i o n s  for the P r o t e c t i o n  of Human Subjects, 
'1s cFR 4 6 ,  hc lpcd  to f u r t h a r  dcvclop Army and non informed 
conscnt p o l i c y .  The DoD O i r c c t i v e  3216.2, Protection of Hundn 
Subjects in DoD-5upportcd Rcscarch, publishcd in 1 W H ,  fu r the r :  
explicatad t h o  t cnc t s  of I.nL'ormed consent policy. 

In 1981, t h e  President's Commission on E t h i c a l  Problems i n  

In 1390, an amendment to 21 CFR.SO.23 was published in the 
Fedcral R e g i s t e r  followi.ng petitioning of t h e  FDA by the WSMXDC 
on behalf of t h o  DoD. This interim r u l i n g  provided for an FDA- 
approved waiver of i n fcmcd  consent f o r  the use o l  specific 
~ n v ~ s t i g a t i o n a l  druqs and vaccines during O p e r a t i o n  Desert 
shiRld/Dcsert storm.  Tn t h e s e  situations and at the request of 
rhc! Assistant Secretary of Defense Eur X c a l t h  Affairs, t h e  
CommiEsionar of the FDA may determine t h a t  obtaining inforncd 
conscnt. is nor. sl'easible. In t h i s  r u l i n g ,  the FDA required t h e  
i n v ? . s t i q a t i o n a l  drugs be used for t r e a t m e n t  and not for research 
a n d  rcqi i i rcd t h a t  appropriate l n f c m a t i u n  about these 
m v e s t i q a t j o n a l  s u b s t a n c e s  be provided,  



INFORHATION PAPER 

coblsm: 

The Alrmy's participation i n  human subjects r e s e a r c h  has 
included s i g n i f i c a n t  attention to human use review and informed 
COnSent procedures ,  The 1947 Nurembury Code serves as the legal 

, and ethical foundation for the  conduct of human 6 u b j e c t s  r s s e n r c h  \ 
I m O R m E P  C O N S E W :  DOC W E N T A T  I ON 

The history of the Army Medical nepartment (AHEDD)  c o n t a i n s  
numerous Rxarnplcs of t h e  use of written informcd c o n s e n t ,  
pa rc1cu la r l . y  KAJ Walter Rccd'fc yellov fever s t u d i e s  a t  the turn 
of the c e n t u r y .  However, i n  ganeral, both ANXDD and non-AMEDD 
written inforncd consent documents from thc 5 0 ~  and G O 5  were 
l i m i t - w i  in SCOPQ, Zocusing on Int 'orming subjects thcy were 
v o l u n t p a i n g  for a research protocol, w i t h  a certain t e s t  articlc, 
t h a t  there were risks, t h a t  participation was voluntary, and t h a t  
a decision to participate s h o u l d  be made r i t h o u c  c o e r c i o n  or 
durcss .  These e a r l y  consent  forms o f t e n  d i d  not exp la in  i n  
d e t a i l  the actual procedura l  iilvolvement of the subject,  the 
known risks, t.ha p l a n  for the provision of medical care for 
injuries s u s t a i n e d  as a resu l t :  of participation in t h e  research, 
and whom to contact for quest ions .  

The major complicating f a c t o r  €Or non-AMEDD researchers i n  
f o l l o w i n q  a legally and ethically balanced informed consent 
process was the onse t  o f  the Cold  War, with i t s  requirements f o r  
secrecy and the f e a r  nf a t t a c k  by enemies with unconventional 
warfarc capabilities. Protocols o f t e n  were c l a s s i f i e d  as secret 
and t h u s ,  f u l l  di: ;closurc! of d e t a i l s  of the research to 
participants waa not permitted. Tn additiori,  findings to d a t e  
indicate that a number of n O n - A M E D D  entitiee ( e . g . ,  t h e  Atmy 
Chemical C o r p ~ ,  .9rsy 1 n t e l l i . q P n c e  Board, and the m y ' s  C h e m i c a l  
Wnrfare Laboratories) c o n s z s c c n t l y  f a i l e d  to o b t a i n  the A r m y  
Surcjcon General's approval of r e s t i n g  and e v a l u a t i o n  Protocols 
and f a i l e d  to f o l l o w  t h e  t h e n - c u r r e n t  Department: of Defense 
regulations on human subjects research (1, 2 ,  3 ) .  

H U E !  USE R L T E W  PROCEDURE6 

A g l o b a l  fear of t h e  potential f o r  use of chanical agents 
LcqAn during World War I ,  
Chemical Zqcntc c4ur;inq more t h a n  one m i l l i o n  casualties, 90,000 
uf whom died ( 4 ) .  On 3.8 J u n e  1918, the President of the U n i t e d  
states directcd t h e  o r g a n i z a t i o n  of the Cnamical Warfare S e r v i c e  
(cws) , N a t i o n a l  Army, undcr t h a  Secretary of War, General order 
No, 62 ( 3 ) .  In 1922, the CWS created a Medical Research D i v i s i o n  
to c u r l d u c t  r e sea rch  directed at: prov id ing  defense  aqains't: 
chemica l  agents via Gcneral Order  No. 15 ( 3 ) -  

Doth sides employed large numbers  of 



In 1991, DoD and all o t h e r  F e d e r a l  agencies  adopted 32 CFR 
219, w h l c h  is P a r t  A of the f!ealCh and Human Servicos 4 5  CFR46, 
a s  t h e  Common F e d e r a l  Rule for the protcction of human subjects. 
This action paved the way for rstablishmant of a cons-' .istcnt and 
unified approach to human s u b j e c t  research p o l i c y  making. 

In 1993 the  Human Use Rcview Office was reorganized w i t h i n  
t h e  U. 5 .  Anny Medical Research and neve1opmen.t Command (USAMRDC) 
as the IIuman Use Rcview dnd P,ctpli+t.Ory Affairs  D i v i s i o n  (IrvRRAD) , 
Office of t h e  Deputy ChieL' o f  Staff for Regulatory Compliance and 
Quality, HQ, USMIRDC, The Division continues to perform a wide 
range of functional rcspwnsibilities for the Command, OTSG, and 
D o D  while interfacing d i r e c t l y  w i t h  the Animal Use and Quality 
Assurance divjnions on mattsrs  of regulatory compliance. 

The Army 911pportc; the creation and rev iew o f  Federal p o l i c y  
f o r  the  protection o i  human subjects through s e r v i c e  on t h e  Hunan 
Subjects  Resenrch Subcommittee, Committee on L i f e  Sciences, and 
Health Federal  Coord ina t ing  c o u n c i l  on Science, Engineering and 
Technology (FCCSET) . 
SUMMARY 

A r w i o w  of t h e  h i s t o r y  of the Army's involvement i n  human 
subjects research has l n c l u d c d  significant attention t o  human use 
revicw and informed consen t  p o l i c y  and procedures. Act ions  to 
date durnonstrate thm evolutionary nature  of thAse areas, Human 
subjects recearch and the concept of i n f o m e d  consent continue t o  
evolvc and change i n  response t o  the r i a t u a  of science and a 
g r o w i r i y  awareness of and support for the rights of human subject 
research  participunts. 

Prepared by: COL GaLantelMAJ Vander Hamm, SGRD-RCQ 



YEAR 

1900 

a s  18 

1 9 1 2  

1 9 4 2  

1 9 4 7  

1950 

1 ~ 5 3 1  

1 9 5 8  

1 9 5 9  

13 6 2  

H A 3  Ualtcr Racd'8 Yellov Pever 6tudie8 

Ch&cal Warfare service (CWS) eatakalinhcd 
under the Oocrctary of  War 

Hedical Research Division established in cw6 

Acting secretary of Wuzr iseued authority to 
reoruit  and use bumaa subjec ts  i o  ahcmical 
warfare research 

Nurcnburg Cad0 establiuhad 

Authority f o r  t h c  BecreCary of the Army 
to conduct  sescarcb anA d*valopmcat aodiiied 
(Organization of the Army A c t  o f  19S0, 
5 U.S,C. 2sSa) 

Armed Forcad H e d i c a l  Policy CoUncil created 

OeCretbry  of bef  elus issued pol i cy  statement 
on medica l  experiments. Policy authorized 
conduct of research involving dofensa irgahet 
a t o m i c ,  biological, and/or chemiaal weapons: 
R e q u i r e d  Yo1uDtary, w i t t c n  inforraed consent. 

Anny chler of  3 t a f t  iasued memorarrdum 
r e q u i r i n g  a l l  utomie,  biological, and  
ohcmicrl research using humma volunteers 
be rcviewod by TSG and approved by the 
Secre ta ry  o f  the Array 

0 . S .  ht-my Mcdicol Rascarch and DeValOpment 
Command (UGAXRDC) eetablished 

Information oa Edgewood Arsenal chemical 
weapons defense research presented to 
Conqreos 

DoD I 5030.29, Invostigutional Use of Druqs 
by DQD p u b l i s h e d  

HOD e s t a b l f a h e d  botvean D a D  and FDA on 
b v e s t i g a t i o n a l  d r u g  and vaccine resoarch 

Army Invtatiyatiooal D r u g  Review Board 
e 8 t a b l i 3 h c d  



Y E A R  EXENT 

1 9  6 2  AB 7 0 - 2 s ~  use of  volunteers a8 Bubjcc tn  

1372 Tuskogea 8yphill .a btudy made public 

I o f  Research, p u b l i s h e d  

1 9 7 1  

1 9 7 4  

197s 

1978 

1981 

1983 

1990 

OTSG Kernorandm 10-7 published; established 
the Human us9 R e v i e w  Office, under the 
Assistant surqoon General for Razc8rch Bnd 
Development (Commander, IJSAKRDC) O f f  i ce  
aaaumod rcoponsibility to ensure the uniform 
applicution of ethical standards r o r  hwzaan 
R u b j a c t s  rcaearch conducted with in  or 
sponsored by t h e  A.HEDD/othet: m y  agencies 

AR 70-25 revised; placed responsibi l i ty  f o r  
all m y  research invalviag human subjects 
(cxcept nuclear and chemicai strudiee) with 
TSO 

National Research A c t  (PL 93-348)  enacted; 
astablfshad tho NatioPal Commission f o r  the 
Protec t ion  o f  Human Bubjsuta o f  Biomedical 
and Behavioral Peeearch 

Army appeared before congrcso to r epor t  on 
LSD studiee conduotod by the Chcmicol C o r p s  

Humus Subjeots Resoarch Review Board (HBRRB) 
established: replacod the USA?3RDC Contract 
Reofaw Board, T80'8 lluman Use committco, an4 
tho c l i a i c a l  Investigation Committee, 

Balmoat Rnport: publavhed by the 1974 Natianal 
Commission 

Ptesidunt's Commission 00 E t h i c a l  Frobloma 
in Medical and Behavioral Research created; 
prosoted'suppart Ear Rlcalth h Ruman Service3 
rcgulation 45 CFR 4 6  

Don D 3216.2, Protaction of Hwaa Bubjacts in 
DoD-Sponsored Research beuasw effectivr 

AmcndrParrt or 2 %  CBR 50.23 published; 
pernits the FDA to approve DoD requasts f o r  
waivcre of informed consent f o r  certain 
iavoitiqational dnzgs (co&at / thrcut)  



YEAR 

A S 9 1  

3.993 

32 CPR 219 adopted by DoD; raqulation 
is P a r t  A of 45 C2R 4 6 ;  established 
a8 t h e  CBR f o r  a l l  F0d0zuA aqcncies 

H u ~ a n  U g a  Bcviev O f f i c e  reorganized within 
tbo BQ, UEAMSCDC a8 the Eman Use Review and 
Regulatory Affa ir s  Division, Office o f  the 
Deputy Chief of S t a f f  for RQgUlatory 
Compliance and quality 

0 . 8 ,  m y  H e a l t h  Cara Gtudies and C l i n i c a l  
Invantigation Activity reorganized, movob 
from HSC to the AMF:DD C S 6 ,  and ranuned the 
c l i n i C 8 l  Investigation Regulatozy O f f i c e  



N U R W E R C  CODE 

1. 
essential, 

The v o l u n t a r y  consent of the human subject is absolurely 

This means that t h e  person involved should have l ega l  
capaciry to give consent ;  should be so s i t u a t e d  as to be a b l e  to 
atxcrcise free power of  chorcc, w i t h o u t  the in tervent ion of any 
element af force, fraud,  d e c e i t ,  durecjs, Qver-reaching, or other 
u 1 t e r i Q r  form of constraint or coercion;  and should have 
sufficient knowledge and comprehension of the elements of t h e  
suhlect zat;tcr involved as  to enable him to make an understanding 
and enl ightened d e c i s i o n .  T h i s  latter element requires t h a t  
before t h e  acceptance of an affkmat iva  decision by the  
experimental subject there should be made known to him the 
naturc, d u r a t i o n ,  and P U ~ O G S  o f  the experiment;  the method and 
means by which it is to bo conductcd; all inconveniences and 
hazards reasonably to be expectad;  and thc dCect5  upon h i s  
health or person whicS may pocs ib ly  come frum h i s  participation 
in t h e  e x p e r i m e n t .  

T h e  duty and responsibility for ascertaining the quality o f  
L l c  conr;ant rests upon each individual who initiates, directs, or 
cngagos in t h e  expp.rlaent. It i s  a p c n o n a l  duty and 
rcsponcibality which may n o t  bc delegated to another with 
impunity 

2 ,  ?The e x p e r i m e n t  should be such as to yield fruitful 
resu l t s  Par the goad af socicty, unpracrlrable by o t h e r  methods or 
means o f  S t U r f y ,  and no t  random and unnecessary in nature. 

c c s u l t s  of animal expurimcntntian and a knowledge of the natural 
h i s t o r y  of thc di.F;ease or  other problem under study t h a t  the 
a n t i c i p a t e d  results w i l l  justify t h e  performance o f  the 
expcrrmont. 

3 .  The expctriment should be so designed and based on the 

4 .  T2-m sxpcr iment  should be sa conducted as to a v o i d  all 
unnccensary,physical and nuntal suffering and injury. 

No cxTarimcnt should be conducted where there is an a 
p r i o r i  reason to believe tha t  death ox disabling injury W i l l  
occur; except ,  perhapa, in triose. experbents where the 
e x p e r b c n t a l  physicians a l s o  s w v e  as subjects .  

determined by t h e  humanitarian importance of thb problem to be 
solved by the  experiment.  

f a c i l i t i e s  provjdcd tu protec t  t h e  ~xpcrimental subject against 
even remote possibilities 03 injury, d i s a b i l i t y ,  or death. 

5 .  

6. The degroQ o f  r i s k  to be t aken  should n ~ v e r  exceed that 

7. Proper preparations should be mnda and adequate 



3. The eXperalnent shou ld  he conducted only  by SCienClfically 
qualified persons.  The highest degrec of skill and care shou ld  
be required through a l l  stage5 o f  the experiment Of those who 
conduct or engage in the expcrimcnt. 

9. During the course of the mcperznent the buman s u b j e c t  
sbould  be ac liberty to brinq the exporiment to an end if  he has 
ronchad the physical or mental state wharc continuation Of the 
experiment seems to him to be impossible .  

10. Durinq the course of the exparimant the scientist In 
chargc must be prepared t.0 terminate the exper iment  a C  any stage ,  
if h e  ha8 probable cause t.0 believe, in the uxercise Of the qood 
f a i t h ,  super ior  & k i l l ,  and careful  judgmcnt required o f  him chat 
u continuation of t h e  experiment is l ike ly  to result: 
disability, or death. 

injury, 

I 

- .  -- .- 
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10 Jan 94  

MEMORANDUM FOR AFMOA/SGP 
AF/SG 
IN TURN 

FROM: AFMOA/SGPT 

SUBJECT: History and Current Practice of Informed Consent in Clinical Practice 
and Clinical Research - INFORMATION MEMORANDUM 

Current consent standards primarily emerged in response to unnecessary and 
dangerous research conducted during World War 11. 
consent standards for human subjects: 

Following is a chronology of 

- The Nuremberp: Code was developed for the Nuremberg Military Tribunal 
following World War 11. It states that "the voluntary consent of the human 
subject is absolutely essential. " 

- AFR 8 0 - 2 2 ,  Research and Development, Clinical Research, 11 J u l  52 
(superseded by AFR 1 6 9 - 6 ,  10 Apr 6 3 ) ,  did not address the issue of consent. 

- DDR&E OSD(PA) Memorandum for the Secretaries of the Army, Navy and Air 
Force, Subject: Use of Human Volunteers in Experimental Research, 26 Feb 53, 
required that informed consent be in written format. 

- AFR 1 6 9 - 6 ,  Clinical Investigation and Human Test Subjects in the Medical 
Service, 10 Apr 63 (canceled AFR 8 0 - 2 2 ) ,  did not address informed consent. 

- DoDI 5 0 3 0 . 2 9 ,  Investigational Use of Drugs by the DoD, 1 2  May 6 4 ,  
provided for the protection of humans involved in research under DoD 
sponsorship whether it involved investigational drugs or other hazards. 
not address informed consent. 

It did 

- Declaration of Helsinki: Recommendations Guidinp Medical Doctors in 
Biomedical Research Involvinp Human Subiects, 1 9 6 4 ,  was developed by the World 
Medical Association in Helsinki, Finland. The recommendations are similar to 
the code; however, it further distinguishes therapeutic from nontherapeutic 
research. 

- AFR 1 6 9 - 8 ,  Use of Volunteers in Aerospace Research, 8 Oct 6 5 ,  stated that 
informed consent is absolutely essential (may be explained orally) and required 
the volunteer to sign an abbreviated consent document acknowledging having been 
apprised of the risks. 

- AFR 8 0 - 3 3 ,  Use of Volunteers in Aerospace Research, 28 Aug 6 9 ,  required a 
written informed consent document and the subject's signature. 



- Public Law 92-570, Oct 72, Congress required the military to obtain the 
inforaed consent of subjects involved in experimentations. 

- National Institutes of Health Policies for the Protection of Human 
Subjects In the United States, 30 May 74, was converted into formal 
regulations, promulgated by the Department of Health, Education and Welfare 
(DHEW) and applied only to DHEW. 

- The Belmont ReDort, 30 Sep 78, resulted from the National Commission for 
the Protection of Human Subjects of Biomedical and Behavioral Research, 
established in 1974. The commission met from 1974 to 1978 and issued 
recommendations identifying the basic ethical principles that should underlie 
the conduct of biomedical and behavioral research involving human subjects, 
including the right of self determination and the need for informed consent. 

- Title 45, Code of Federal Regulations, Part 46, Protection of Human 
Subjects, 16 Jan 81, promulgated by the Department of Health and Human Services 
(formerly DHEW), applied to DHHS and organizations receiving DHHS funds. 
Provided basic elements of the informed consent document (ICD), required a 
written consent form and signature of the subject or the subject's legally 
authorized representative. 

- Public Law 10 USC 980, Department of Defense Authorization Act, 1985, 
restricted DoD research to subjects whose informed consent is obtained in 
advance; or, who will receive direct benefit and the subject's legal 
representative provides informed consent in advance. 

- Federal Policy for the Protection of Human Subjects, 18 Jun 91 (revision 
of 45 CFR 46), was promulgated by the 16 federal agencies that conduct support, 
or otherwise regulate human subjects research. 
uniform standards within these agencies. 
informed consent, approved by the institutional review board ( I R B ) ,  signed by 
the subject, and a copy provided to the subject. 

It was developed to create 
It requires the use of written 

To ensure compliance with federal policy, the IRB reviews and approves 
research protocols and ICDs prior to initiation of the study, and monitors all 
aspects of the project until completion or termination. Additionally, the Air 
Force requires approval by the MTF or laboratory commander. 
General's Clinical Investigation Committee or the Air Force Human Use Committee 
must approve the protocol if it has been determined that the subjects will be 
exposed to greater than minimal risk. 

The Surgeon 

RECOMMENDATION: None, for information only. 

GERALD J. MERRITT, Colonel, USAF, BSC 
Chief, Clin Investigations & Life Sci Div 
Air Force Medical Operations Agency 
Office of the Surgeon General 
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EXPENMEWAT, RELEASE OF 1311: THE GREEN RUY 

Maurice .A. Robkin* 

Ahfract-In December 1949, a large amount of I3'I was 
released to the air at Hanford during the disso!n'ng of irradi- 
ated uranium fuel for a class!f!ed miiituy experiment cdkd 
the "Green Run." Reports of the release have varied from 
about 0.1543 PBc. Cdng, as B guide, rhe reported measure- 
ments of '";Ye released during the experiment, the mount of 
"'1 released has k e n  reanalyzed. The  resu!ts indicate that 
about 0.40 3 0.12 PBq (11 2 S kCO was released, somewhat 
larger than the largest previous estimates. 
Health Phys. 62(6):487495; 1992 
Key words: IJ1I; contamination, endranmental; emissions, at- 
rnospheriq rrdioaddty 

ZNTRODUCTION 

Green Run show considerable disagreement in the re- 
lease amount (Jecne and Hedy !950; Paas and Sin- - 

aDepYtment of Environments! Healh, School of Public Hcdth 
and Commuity Medicnne. Cnivcnky of Wukngton, Seattle, WA 
98195. 

(Mantisurpr recti7ed 2 1  A u w t  1991; revfsed rnariii&pt re 
ccrvcd 28 Jazuary i912, accepred 24 Februry 1952) 

00 I7.9QlS/92/S3.W/O 
Copyright 6 1992 F d t h  Ph>%cr Society 

Dumo its operations from 1944 to the present, the 
Hmford nuciear facilities released radionw5des to the 
environment. The re!eases were much larger in the ear!y 
days before the  development of control equipment and 
restrictive regulatory !imits. These releases rau!!ed in 
radiation doses to the sunounding populations. An 
extensive study of these doses is currently under way. 
This study, called the Hanford Env;honrnc.l*a! Dose 
Reconstruction Project (HZDR?), is being carried out 
by the Pacific Northwest Laboratories =der the direc- 
tion of E Technical Steerhg Panel (TSP). The study, 
which begac in 1988, is a successor 10 the I-lanford 
Health Effects Study cmlec! out by the state of Wash- 
inron and is the resu!t of :ntense pubEc interest agC 
concern about the re!eascs. 

One of the singuular events i3 the history of the 
Hanford releases, the Green RJII experslent, occurred 
in December 1949. The expeben: was part of the 
development of a monitoring me~odology for inte2- 
g e n e  efforts regarding the emerging Soviet nuclear 
program. The complete details of the experhent re- 
main classified. A declassified description of the exper- 
iment has been rekased ( J e ~ n e  and Hedy 1950) 

Declassified repofis deahng with or men?ioning the 

THE GREEN RUN 
Examination of the 100 Areas Monthly Report for 

November 1949 (Barnard 1949), the P Division 
Monthly Repon for November 1949 (Lee 1949), and 
the Daily Operating Conditions Report f ir  the 100 
drerrs (Anonynous 1950) indicates that the "F" Reac- 
tor supplied the irradiated fiu! for the Green Run 
Experiment. The reactor outage began at 3 am. and 
reached nominal zero power at 450 a.m. on 16 Novem- 
ber 1949. Fuel was removed (pushed) from the reactor 
on 17 November 1949 (Jenne and HeaIy 1950). 

A?proximately 1;OOO of the discharged irradiated 
fuel slugs (two tons) were made available for the Green 
Run experiment. The radioactiGty in the slugs was 
allowed to decay for only about 2 wk. The decay time 
was much shorter than usual to ensure that there would 
be sufficient '"I (TH = 8.04 d) available for the experi- 
ment. 

On 1 December 1949 these slugs were put into a 
clean dissolver at the reprocessing plant. The aluminum 
jackets were dissolved on the graveyard shift of 2 De 
ccmber (12 midnight to 8 am.). Thc dissolving of the 
declad and rinsed uxanium slugs began at 8 p.m. that 
Same day. The plant filters wen bypassed to allow all 
of the evolvec5 iodine to escape. 

When a reactor is shut dom in a nonnal way, the 
control rods are driven into the core. The neutron flux 
decreases quickly as the reactor goes highly subcritica!. 
There is initially about 6.5% residual power that will 
slody decrease with the decay of fssion products. For 
a reactor that has been operating for a lo'ng time, the 
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glevich 1950; Singlevich 1950; Robefls 1958; Andenor 
1974). The values have ranged from 0.15 PBq (4,000 
Ci) (Singevich 1950) to 0.30 PBq (7'780 Ci) (Jcnnc and 
He& 1950). There have been expressions of concern 
by various members of the public and by representatives 
of the states of Washingon and Oregon about these 
dhgreements. 

It is imponant for the HEDRP that source terms 
be determined as accurately as possible. Although the 
earlier estimates indicated that the Green Run release 
represented less than 2% of the total ltlX releases b m  
the Hadord facility, a defensible vdue is required for 
the HEDRP dosimetry. The purpose of the present 
study is to provide ELS good an estimate of the releas: 
from b e  Green Run experiment as is possible from the 
information contained in the historical record. 
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initial shutdown fission product power \vX decrease :o 
about I ?4 of the f a  reactor power in a little over 3 h. 
The actual neutronic shutdown of the "F reactor can 
be taken at 3 a.m. on 16 Noveaber 1949, The cooling 
time to the start of dissolving is 401 h measured from 
3 a.m. on 16 November 1949 to 8 p.m. on 2 December 
1949. 

and 13!1 were discharged at the 
same time. The discharge of the xenon was spread out 
from the start of dissolving over 750 min while t3e 
iodine was emitted fiom about 50 to about 970 min 
after the start of the dissolving ( J m e  uld Sealy 1950). 
Jenne and Healy (1950) give the time history of the 
evolution of these iso!opes as the dissolving procetded. 
The iodine &lease rate as a function of time 5 very 
symmetric around the midpoint of the dischzrge. The 
xmon release rate is nonsymmetric hawkg a v e z  rapid 
rise to a maximum at about 2.3 h after the start of 
dissolving followed by an extendeC dccrease over a 
period of about 10 h (Jennc and Healy 1950). Using a 
discharge-rate and decay-weighted average time-to-re- 
lease gives avemge values of 4.8 h and 8 h for the 
average additional cooling from the start of disrclving 
for xenon and iodine, respectively. The total cooling 
times for these two isotopes an then 406 h for rr3Xe 
and 409 h for 131Z with an uncertainty of not more than 
2 h. 

The lUXe avallsble for release from the dissolved 
fuel comes from the :33Xe in the fuel at the time of 
reactor shutdown plus the :%e produced by the dccw 
of the 21-h 1131 in the fuel at sksdown. About 2.5% of 
the xenon activity comes from I"Xs that was produced 
in the fuel during the cooling period from tke decay of 

and its contribution to ~e io2 chamber current in 
the Jennc and Healy (1 950) measurement is mounted 
for. 

The '"I available for n!case during dissolving 
comes from "I1 h &e fuel at reactor shutdown plxs 
the decay of the 1.35-d 13'"Te in the fuel at shutdown. 
The contr;bution from the reservoir isotopes amounts 
to about ! 5 %  additional for xenon and aboEt 5% 
additional far iodhc over the ac:ierics that wodd be 
present at dissohing from just the !3;Xe and '"1 inven- 
tory at reactor shufdown, 

In this paper, the estimate ofthc amount of 8.04- 
d "'I released from :he fuel is based on the amount of 
5.2434 ''%e released during dissolving as reported by 
Jenne and Hcdy (1 950). All of thc contributicg isotopes 
were at radioactive equilibrium at the time the reactor 
was shut down for fuel discharge. The Bateman (1910) 
equations were solved for the equilibrium activitits md 
for the activities of !3)Xe ana !3;1 in the fuel at :hat 
time of dissolving. 

At the time of the Green Run experiment, the 
reactor fuel was made up of soEd slugs of uranium 
metal clad in altminum. The average specific power 
density in F reactvrs W-ES about :.I MviW Mg-' (I MW 
ton") (Lockwood 195S), :t is assumed :hat at tbis 
power dcnsity there is little m:gration of %ion producrs 

Not all of the 
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within the uranium metal and only the fission products 
fomd in the uranium that was actually dissolved are 
available for release. The amount of iodine discharged 
fmm the plant stack L proportional to the assumed 
value of the kaction evolved from the process solutions. 

As part of the experiment, samples were taken of 
the 3ases and vapors that escaped from the dissolver 
a d  were carried up the stuck of the reprocessing p h t .  
.4 pump pulled about 0.472 L s-' (0.5 cfm) thraslgh a 
sampling line at the 15.24-111 (50-ft) level of the stack 
into the analysis building. The ga stream was passed 
through a scrubber solution and expelled out the build- 
ing szzck. Samp!es of &e gas stream werc collected 
about every 15 min into evacuated 1 -L spherical flasks 
(''boilins flasks") containing an iodine scrubber soh- 
tion (Jennc and Healy 1950). 

After stanang several days, the scrubber solution 
removed all of the iodine from the sample. After this 
time, each scrubber flaskwas amnccted to an evacuated 
I-L spherical ionization chamber made from a bailing 
flask and the xenon was allowed to divide between the 
two flasks. The ion chamber was cartfully bled to 
equilibtium with the iltrnosphen (Jenne and Healy 
1950). The ionization current generated in the ion 
chamber was measured by R Vibrating teed electrome- 
ter. Jennc and H d y  quote Thorburn (1950) who de= 
scribes the chamber 8s operated at 90 V in an air- 
conditioned room maintained between 22-24'C and 
50% relative humidity. Tharburn (1950) reported con- 
stant ionization current per unit actiwty above 67.5 
volts. 

Jenne and Ktdy (1950) expressed the release rate 
of xenon as curies Ter minute by converting the cham- 
ber ion current to flask activity by use of a calibration 
factor (0.1 15 fA Bq-') (4.25 PA Ccci''), The derived 
their dibration factorby ass&ng that: 1) the average 
SD&C ionization of beta mutides was 120 ion uairs 
(ip) per centimeter (ip cm-I); 2) the average path 1;ngth 
in the ion chamber was 6 cm; and 3) the ionization 
from gamma rays was negligible. Tbe results of the ion 
chamber measurement were reported as the activity 
discharge rate of !"Xe assuming that: 4) the half-life of 
'"Xe was 5.4 d and 5 )  that the flow rate up the stack 
was 11.8 m3 s'' (25,000 cfm). 

The first assumption appears to be based on apply- 
ing to the entire lj3Xe beta spectrum the specific ioni- 
zation for an electron whose energy is qual to !he 
avmge beta energy and assuming that the spcdic 
ionization was constant throughout the path of the 
e:ectrons. L'sing the average energy of the main beta to 
de?ennine energy deposition is not adequate for the 
fdljowving reasons: 1) the specific ionization is not fin= 
early propoztionat to the electron energy; 2) the average 
energy of conversion and .4uger electrons is about one- 
t!id that of the beta particles; and 3) the fractional 
energy deposition of the lower e n e w  discrete electrons 
is much greater than for the beta partick more than 
cne-half of the energy dtposirion h m  13)Xe in the 
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Esperimcntd r t l a e  of"'! M. A. ROBKIS 

chamber comes from conversion a d  Auger electroas 
that Jenne end Healy (!9SO) d:C not take into account. 

The second ammytion is irxorrec.. The averaage 
uncol!ided path lecgh to the wall in a sphefcal volurre 
of radius, R, for the particles emitted urifonnly d!$n 
the vokmr by an isotropc emitter is O.?SR (Lrnd 
1928). Fur a 1 - I  spkedcal voIume, R - 6.2 CIP, a . d  
the average path !ength is 4.65 crn. 

The third assumption is correct. 
The fourth assumption is slightly higher than the  

current value of 5.243 d (Waker et al. 1989). For a 
standing time i ~ .  the co2ectior. fIask of as much as 5 d, 
the difference in the repor?ed discharge rzte of .''Xe 
would S t  ~ 2 % .  

Even in 1949, air flow rates could be accurately 
measured, so the fifth assumption is probably reasona- 
ble and good to wit*. a few percent. 

Thorburn (1950J reponed ior! chamber jack- 
grounds on the order of ?-: fA for a 2-1. chamber, D e  
1-L chamber used in :he Jenne azd Healy experiment 
would have about one-half t% 3ackgmnd. For &e 
smallest xenon release ra te rneasurec by Jenne and 
Hcaly (about 2OC MBq s-'), their calibration factor and 
assumed stmk air-flow rate imp!ies a chamber cusrtnt 
of about 1 PA, at least 400 times the backgromd. 

Measurement of the iodioe in the scru5lxr solution 
wve a value 2 orders of magnitxde lower than expected 
(Jenne and Wed? 1950). They discarded the r e s e s  a d  
took samullw of the condensate in ~e smuEng he. 
Baed on-fiese samples, Jenn: and Hrdy ?1959) re- 
wned a release of 0.29 PBo or '''1. No descnution a:" 
b e  analytical mc!hodology-was given, Because Jenne 
and Healy's lack of me%oaologid detait for obtainhg 
the reported iodine release, this andysis was based on 
the release of 13%e, 

METHODOLOGY 
General overview 

Two models to calculate ?he energy deposition i~ 
8 spherical ion chamber were exarr?ined. The fJrt was 
exponential attenuation for the beta particles and Lie 
tranmission probabi!?: model of Ko'cetici mC K2tz 
(1969) for t he  discrete energy conversion am! Aqer 
electrons. ?he second was based entirely on t5e Kobe- 
tich and Ratz rcodel. Evaluation of the m.0 approach 
for beta panicles was rcade by compring the dculated 
calibration factors with experimental dues for a set of 
ion chamber measurements of *'Kr in air. 3'K.r d a y s  
by beta emission with neGgibIe production of convtr- 
sion or Auger dectrons (ICRP 198?), Gamma rays anC 
x rays deposit neg!&ible energy ir: the ion chanjers 

The aeasuted caIibration factors for spherical ion 
chambers containing "Kr in air were b d ! y  provided 
by the Vicroreen Instnment Co.' The Victoseer? data 

t Personal comrnunicat~~fi (1 990), t'lman, R. Measured d b n -  
tion factum for sphcr:cal ion cSxr.txn conraining *'Kr in air. V h o -  
ran,  Inc., 10;Ol WOO&I.U~ Avenle, Clevc!ar.C, OE -%:04 

..' and were ignored. 
It' 
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Table 1. Expcrimenta! c.aIibrat;on facton for spherical ion 
chembers*. 

Volume EA x mL x b a - '  PA.~ACI" a+ Bq-' 
(qmvalent) (eqcivalem) (mL1 !ceportcd: 

282 1.00 3.55 96.0 

1019 5.44 $ 2 3  144 
524 2.28 4 3  I l a  

'Dan from Urnan;' values t 20%. 

are shown in Table 1. Details of the exponential model 
and the Kobetich and K2tz model are given in the 
Appendix (see also Table 2). c 

Mode1 choices 
The agreement with the Victorctn experiment was 

much bctter using the exponential model for the ab- 
sorp~on of the beta particles. Tbk model was used in 
calculating the contribution of the continuous spectrum 
beta p d c l e s  to the calibration factor for lJ3Xc. The 
exponential model does not apply to electrons emitted 
eth dsmte energies. For the discrete energy conver- 
don and Auger electrons emitted in the decay of 1'3Xe, 
absorption M o n s  werc calculated based on the KO- 
lxtich and Kau (K-IC) transmission probability model. 
The energy deposiuorr Born gamma rays and x rays is 
very small and was neglected 

Evans (1 955) shows that the exponential attenua- 
tion model holds well in the energy raqe from 100- 
3000 keV. A numerical evaluation of the K-K model 
was made by comparing the absorption fractions in a 
62-cm &-filled spherical ion chamber for both allowed 
and first-forbidden s p e m m  betas with maximum 
energies fmm 100-700 key. The results showed that 
the ratio of the absorption fraction fiom the adjusted 
exponential model to that given by the K-K model 
using a first-forbidden specuum start, out at about 1.3 
at the highest energy and demasw rapidly with de- 
ing energy. At t h e  lowest energy, the ratio had fallen to 
about 0.75. When an allowed beta specaum was used 
in the K-K model, the ratio decreased from 1,1 at the 
higlxssr energy to about 0.7 at the lowest energy with ~l 
minimum (0.65) at 200 keV. An approximate average 
for the ratio for beta spectra of 100-200 kcV maximum 
energy is 0.7. Fwher details of this dculation are 
given in the following uncertain3 section. 

There are large numbers of electrons emitted in 
these lower-energy spectra with energies similar to those 
of al! of the discrete electrons emitted by "'Xc and 
1'3Xe. As a result, there is considerable uncertainty in 
the absorption fractions calculated by the K-K model. 
For the discrete electrons. thei energy depositions were 
calculated using the K-K model, summed and muM= 
plied by 0.7. The scaled energy deposition was used 
with a large associated uncertainty. The details of the 
energy absorption calculation are described in the Ap- 
pendix. 
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Tabie 2. Experimental and theoretical absorption fiaCtiol?s,J; for ''Kt in Victomn air-filled ion chambers. 
Volume Radius 

( d - 1  !an) rn J7 rub J7 fJ! IJfm P 
282 4.07 0.150 0.0912 0.C614 0.0820 0.899 1.32 15.3 
524 5.00 0.160 @.:!O 3.0745 0.1W 0.909 1.33 lS.5 
1020 625 O.tOO O.!JJ O.C91! 0.!23 0.91 1 1.33 15.5 

Exponential attenuaticn mde:. ' Xobetfch a id  Katz attcnxaricn model. 
e Ch!culnted from Vieomxi data. 
' Adjurtcd value of coeEcieat 

DATA FOR '%e 

The l-L ion chamber sphere had a radius of 6 , t  
cm. Assuming that the measurements were camed out 
at 22'C and 1 atm pressure, the density of air in the ion 
chamber was 0.0012 g m-'. 

The average energy to produce an ion pair in au is 
taken as 33.55 -C 0.15 el '  (ICXU 19791, The charged 
panicles emitted in the decay of :"Xe are givenin 
ICRP Publication No. 38 (ICRP 1953). 

ABSQRPllOX F R A ~ O N S  FOR '"Xe 
PARTICLES 

The abso tion fraction for each of the emitted 
puticlcs hrn%k and 13'Xe was calculated based 03 
&e methods described above. For each kiod of energetic 
electron emitted, the energy deFcsitrd in b e  ion cham- 
ber is given by the product offx y x E wherefis the 
absorption fraction of the electron, y is the yield in 
particles PM decay, and E is ei?her the avenge beta 
energy or the energy of the convenior of Auger elec- 
tron. Summing these products over all of the emitted 
dismte energy particles, decreasing the sum to 70% of 
!!?e calculated value, and combining the result with 
energy deposition from ~ 5 e  beta particles, $ves an 
energy deposition of 44.8 keV per decay. 

THE CALlBRAIlOK FACTOR FOR '"Xe 
?he corrected dbrz?ion factor for !"Xe in e 

(1 1 
where g = 1.602 x IOot9 C ipjl. For ,,, iP-i, 
and 6E = 44.8 kcV per decay, the calkaton factor to 
be used for the present acdysis becomes: I 0.21 fA 
bq-' (7,8 PA pCi-'). 

spherical ion chamber czs. now 5e calculated: 
0 

I - e dE, w 

33,85 

them, including the curve. They reported that the area 
under the c m e  was about 20,000 Ci (740 TBq). TO 
examine that value for thi papr, the indicated data 
points were read from the curve as data pairs of time 
and activity discharge rate, These activities were trans- 
formed to t5vi natural loguithms. The resulting values 
are shown in Fig. 2. 

To obtain the total release, the =!ease rate was 
integrated over the releasc interval. Note that there 
appea to be four distinct t ime intervals in each of 
which the logarithms of the discharge rates vary linearly 
with the time. Totel dissolution time was taken to bc 
750 min (12.5 h) representing the intervd between the 
very small xenon discharge rates at each end of the 
dissolction process, 

The logarithms of the data in each region were fit 
by Enear regression to a straight line using the computer 
code SYSTAT (W;.Ikenson ! 990). The results arc shown 
in Table 3. In each t h e  interval, the =!ease rate is 
giver try: 

(2) 
The total amount released is estimated by integration 
of eqn (2) over al! four time-intervals to give: 

Rare - exp(A i- B T). 

XENON A3D IODINE RELEASE 
Jenne and Ncdy (1950) reported their measure- 

men!s of the xenoC discharged UP t5t  alant stack in Ci 

. ,  - 
heir report and shows their data as they prdsenred 

where TI1 and ,Tt2 an the t ima at the beginning and 
end of the ith ume interval, respectively. Evaluation of 
ecn (3) wkh &e parameters of Table 3 gives a total 
:IJXe release of 29,000 Ci (1.07 PBq). The uncertainty 
in this estimate is discussed in a later seccion, 

The 13'1 release, A131, is given by: 
CFm RI 
CFa AX A131 = Xe - -A, (4) 

where Xe is the activity of '"Xc measured by Jenne 
and Heafy  ( 1  9501, CFJll i s  the dbratioo factor used 
by Jenne and Healy, CFR is  the calibration factor used ie this paper, Rx is chs '3Xe activity, AI 3 the I3'I  
activity contained in the dissolved fuel at the mean 
time of dissoiution, and i; i s  the fraction of iodine 
released from ;he process solutions. 

The data shown in Fig. 1 are &ased on ion current 
readings. Jenne and Healy reported t 3 e  activity release 
rate fro= the ion current based on their value for the 
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Flp. I. Jenne and H d y  ! ! 9 S O )  6ata for '"Xe release dcxkg 
the Gren  Run. F'ST - Pacific stan&* rime. 

stack flow rate (25,000 cfm, 11.8 m3 s-I) and their 
calibration factor (4.25 PA pCi-', 0.115 fA Bq"). For 
a given ion current, the estimate of t!!e amount of 
activity released is inversely proportional tu the dibra- 
tion factor. For a cali5ration factor of 7.8 pA pCi-' 
(0.21 fX Bq-') the estimate of a n!east of 29,000 Ci 
(! .07 PBq) of lJ3Xe o5tained from the Jenne Sealp 
data becomes: 
Release = (4.?5/7,5) 29,000 Ci 

= 16.000 Ci (0,6 PBq). 
The solution to the Batenan ( 19 10) equations gave 

the activities in the dissolved fuel at the ctl'ective time 
of release as the fdlowing (-? is the fission rate in the 
dissolved fuel while it was irradiated in the reactor): 
8.63 x 1OW3F Bq for the 5.243-d !3'Xe, 2.17 X 10°F 
Bq for the 11.9-d :'lrnXej 1.56 x !O"F for the 2.19-d 
!33mXe, and 6.91 x IO- F for the 8.044 I J r L  These 
values account for ths contifbctions to xenon and 
iodine from the eqdibf iun activities at reacor s h t -  

. down of !!'Xe acd as weI! as the equZbnurn 
activities of 1 3 ?  and 131ETe, These activkies wert then 
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Relative time from start of dimohtng 
Fig. 2. Natural logarithm (Ln) of Jane  end Healy (1950) 
data for 13JXt release during the Green Run vi. relative time. 
Relerive timt is unity a: 7SO min after the start of fuel 
dissolu5on. Linear ngreuion fib were made in the iniervdr 
04.1 ! 7,O. 1 ! 7-0.320,0.320-0.91?, and 0.9 17-1. 

decayed to the effective time of release. The parameters 
for the Batema equations were taken fiom Crouch 
(1  977) for fwion yields, fhm the General Electric Chart 
of the NucliOcs (Walker et al. 1989) for decay energy 
(Q) values, from ICRP Publication No. 38 (ICRP 1983) 
for the particle energies and yields and from Sarantites 
et al. (1965) for the ratio of the independent W o n  
yield ratios of the lalTe isomers, The ratio of the activity 
of 13*1 to that of lr%e at their effectix tima of release 
was caIculated to be Q.8. 

Estimates of the M a n  of the radioiodine con- 
tained ic the dissolved fuel released from the dissolver 
solution vary from about 65% to about 90% (Dmher 
1945; PXL 1991; Jenne and Healy 1950). Kirkendall 
(I952a, b) reported measuring a release fraction of 85% 
during the actual dissolviq step. Of the remaining 15 95, 
he reports that approximately 5% is evolved during 
later processing. The Kirkendall reports are the only 
ones found of actual measurements of the iodine relase 
fraction. Work (1946) reports that about 5 %  of the 
iodine n!cased by fuel procusing dissolves into the 
stack drainage and is recovered at the bortom of the 
stack. Starting from 90% of iodine released from the 
process solutions, the fraction emitted from the stack 
would thec be 85%. For this paper, tbc reIcase fmction 
was taken to be 85% f 15%. 

Oc this basis, the centraI estimate of the amount 
of l!'I released is 0.40 PBq (1 1,000 Ci). This value is 
somewhat larger than the estimate made by Jenne and 
Healp (1950) of 0.29 PBq (7,780 Ci) based on their 
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Tat,.- 3. Remesun analysis of r3rXe nimeB: kr rate - A + 
B 7. 

r A" 8 6 4  R' 
04.1 17 -2.28 k 0.51 56.1 4.2 0.989 

0.1 17-0.320 4.25 * 0.08 0.826 f 0.333 0.71 1 
0.320-0.917 5.40 r O . 1 1  -3.!5 h 0.18 0.960 
0.917-1.0 47.21 t 3.2 A9.U f 5.5 0.982 

' T I$ unity a¶ 750 min a ! ! ~  w, of d!ur?!vi~lg. * Regresdon d & n a  for Ln-trrnsformed Jeme and Hcaly (!9SO) 
data with SYSTAT code W i s w  1990). 
' Djrndozu ofmgwion cocfEdeno arc WCi mid). To con- 
regression coetIidenu A a d  B t o  SI ~ r , i t ~  [Lc(Sq s-':!, add 20.24 to 
A .  B remaim unchanged. 
R I correlation coefficient. . 

analysis of the condensate in the sampling line &om 
the plant stack to the laboratory building, 

USCERTArpJTy 
None of the parameters used in this analysis arc 

known exactly. For most ofthem, the uncertainty in 
the vduw is given in rhe litvature as a standad devia- 
tion. For some, the error is due to lack of exact knowl- 
edge and may be either positive or negative. In this 
work, tlam e m  ye mated as random With an ex- 
pected value of wo. For some, the error is bias due to 
model e m ,  but the dominant contributors to the 
uncertainty are random ex~ors. 

Bins errom 
Using the Kobetich and Katz model for t&e discrete 

energy p d c l e s  gives an unknown bias for their absop 
tion factions in the Jenrie chamber. The 05served 
variation in the ratio of the baa absorption ftactions 
based on the exponential model to tbose based on &e 
K-K model suggests that the KIK-derived absorption 
fractions for the discrete energy particles may k too 
large., but the amount of the overestimate is unknown. 

For the case of an alIowed beta spectrum with 
maximum e n e w  of 100 keV (average 26 keV, the 
exponential model gives an average absorption fracuoa 
of about 0.6 while'the K-K method ~ v e s  a value of 
about 0.85; a ratio of about 0.7. For amaximum beta 
energy of 200 keV (average 55 keV), the values 8 f e  0.38 
and 058, respectively. The ratio is still about 0.7. 
Taking an uncertainty of 25% around a ratio of 0.7 
gives a reasonable range for the ratio. To adjust the 
apparent overestimate in !he exrgy absorption of the 
discrete electrons given by the K-K mode!, the absorp- 
tion was scaled by 0.7 f 25%. The ucertainty spans 
?he estimates for the abtoqxion fmction given by the 
exponential model for betas in the energy range from 
0-200 keV. The central value is consistent with the 
absorption fraction calculated with the expo2ential 
model for a beta spectrum kth average energy of 55 or 
26 keV. In order to estimate the uncertainty of the I5'I 
release, t l e  uncertainty in the absorption fraction was 
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combined with the other errors as t,,augh they all were 
random and independent, 

The contribution to the fissions by pIutonium has 
been neglected, This n e w  the dif'fennces in the 
Ession yields for W e  and 3 f h m  plutonium fwions. 
The fuel for the G m n  Run experiment was discharged 

posure, the contribution to the total fissions from plu- 
tozium is very small. 

at about 400 MWd Mg" (8matb 1949). At this ex- 

Random errors 
The estimaM of the &ate of W e  involves a 

sequence of connected functions. The error associated 
 wit!^ each of these steps is propagated assuming that 
the various physical parameters are indepentent. 

The quantity, Q, that is functionally dependent on 
other paameten in the sense of Q - Q(x,, x,, - - - - 
x,,) has a variance that can be estimated by (Bowen and 
Bennett 1988): 

(3 
Each of the xf parameters in Q may, itsex be fixaction- 
ally dependent on other parmeters with a variancc 
estimated in the same way as that for &. 

i- 1 

Numcrfcal dues 
The counting mors in the Jenne and H d y  meas- 

urements were small. That is, if one uses their calibra- 
tion factor the assurned values for the average energy 
expended ptr ion pair and the s p d c  ionhation of the 
beta particles, then the number of ion pain that they 
observed was large and Poisson counting mor v t ~ y  
small. 

The vduu obtained by reading the data points as 
&en in the  Jane and Healy graph have a random 
error that was assumed to include the random experi- 
mentai m r  in the Jenne and Healy dam. These erron 
are reflected in the variances fn the fitted values for the 
linear regrcsion 0x1 the log mnsfonned release values, 
It is these miances that arc included in the variance 
propagated to the find result. 

The unccmindts in the Wion product clrain 
yields were taken h m  Crouch (1977). No data wen 
available for the mors in the frictional yidds of bo= 
tows in a m a s  chain. The parameters for the particles 
emitted by %rB 131XeB and IsXe were taken from 
ICRP Publication No. 38 QCRP 19831, but this refer- 
ence does not give the associated erron..The coefficients 
of variation (COV) for the fieids and enemies of the 
particIes emitted &om '5Kr and It3Xe were &en from 
t!SNational Nuclear Data Tables W T  199 1). These 
two isotopes are the major contributors to the energy 
depositions considered. 

'"Te is only a small contributor to the !"I activity 
at the time the fuel ua8 dissolved and its contribution . -~ 
tu the overall error is ignored. 1331 contributes about 
16% and l3ImXe contributes about 3% to the t 3 3 X ~  
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Table 4, Victorex ion chernben parameter valve$. 
b n  

Reponed 
sraadard 

Parameter Repond vPIue dniauon Reference 

Viaorten chmk?s d LTman 1990 Volume 282 mL - 
Volume 324 m!. - Ulmrn !9$0 
Cdi5ra:ion 1 !8 a4 Bq-' 20% UIman 1990 
Volume 1020 mL - Ulmn 1990 

cfl!lha:ioR 96 a4 J3q" 20% L%Im 1990 

Cdbntion :44 aA Bq-: 20% vlrrtan 1990 
J ~ e n c  chem:k 1 OCQ zc - Jence ond Healy 1950 
w 33.8,' ev ip-l 0.15 tV ip-( ICRU 1979 
K {from q n  (A'!] 15.4 3.4 7 h i a  poptr 
At denshy !.2 mg mL-' 3% Assumed 
*aKr decays 
HaIf.Me !0.72 y 0.19% NNDT 1991 

8! energy-ma 687.4 k e V  3.0 kcVL NhpT 199; 
ave 2S 1 .A  keV 0.8 keV h7rwT 199! 

$c!d 99.562% 0.010% ?4?CPT 1991 
bz energy - nu 170.4 kcv 5 ktV' h'NDT 199 I 

ave 46.6 ktV 1.4 kcV .?mD-r 1991 
yield @A3796 0.010% !WDT 199! 

@ Calcuhtcd from Q *.due and d a y  scheme. 

inventory at the t h e  the fuel was dbsolved. Their 
cbntribuuon to the o v e d  uacmainty is also small. 
The ratio of the "'I to the '"Xe activities at the time 
of fuel dissolving gives one of the scale facton for 
convMing she observed (Jenw and Hedy 1950) xenon 
release to the corresponding iodine release. ne contri- 
butions to the relative error in the overall predicted 
value of iodine release from the relative mors in these 
activitiet arc small compzrcd to the those of the m c u -  
winties ic the iodire release h e i o n ,  the calibration 
factor, and the ngessios Et to the cxperhenrzl xczos 
release data Thus, t5e ticertainty in b e  iodbc-to- 
xenon activity ratio is adequately calculated using only 
the values k r  the relative C K O ~  in the overa!! mas 
chain yields. 

The regression on &e experimental xcn0r.i release 
data and t5e integra! of the &!ease rax gave a result 
with a COV of 10%. The assumed COY of the iodine 
release fraction is nearly 20% (0.85 i 0.15), The unmr- 
tainry in the calibraticn factor arises fro= the uncer- 
tainties in the dbration facton reporbd io the Vie. 
toreen data,' in ?he air densisy in the ion &ambers, and 
in the fi: to the constant In the exponentia! Eode!. The 
Victoreen data were xFor'.ec! with ar? u n c d n t y  of 
20%. The air ?emperatwe and prtssce were assumed 
to be at 22 f 3'C and :O!J k 3.4 P a ,  respectively. 
The resulting COV of the calibmti.cn factor was 14.5%. 
The regression OR the experimental xenon release data 
gave a COV of LO% for the to?al xecon release. The 
ratio of the 13 I to 133 chain yields, which were decayed 
to the time of dissolving, has a COV of about 3% based 
on the data from the National SucIcar Data Tables 
( W T  1991). A COV of io% was assigned to t h e  
iodine-to-xenon activity ratic to encompass all of the 
uncertainties in the perarrleters that mzke up that ratio. 

Based on these uncertainties, the net COV of the iodine 
release was calculated ?o be 27%. The value is rounded 
off to 30%. 

CONCLUSrONS 
Tke amount of Is11 released to the atmosphere 

during the Green Run experiment is calculated t o  be 
0.40 PBq i 30% (1 1 kt3 f 30%), This rwuIt is based 
on a namber of improvements ovir the analysis used 
by Jtnne and Healy (19501, who reported a release 
Mtue of 0.29 PBq (7,780 Ci) based on measuring the 
sampling Iinc condensate. The difference between the 
Jeme and H&y value and the value calculated in this 
paper is not statistically significant. Without further 
experimental evidence to test the mode! used in this 
analysis and more information about the analytical 
proctdurc used by Jennc and Healy, the similarity in 
the values should be considered fortuitgus. 

Achou!d@mm(~) - lh  auctor ia gntcfbl to Mr. Roka Ulem 
of the Vkorren I n m c n t  Company for kindly mrldng available 
tho dru for the ion chtrcber d b n u o n  facton. He k eJr0 grateful 
for tht hdphl C O ~ ~ C W  of DB. Hans Bichsel, Dzvld Bodmsky, 
Banad Skleita, John Till and Genld vll: Belle, 
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APPENDIX 

The exponential model 
It has been observed (Evans 1955) that beta parti- 

des with a continuous energy spectrum appear to atten- 
uate exponentially through matter. For attenuation in 
aluminum, a reasonable fit to the mass absorption 
coefkient (em2 g-'1 for a beta spectrum wirh maxihum 
cncrgy, E, in MeV is given by (Evans 1955): 

ir K 17 
-I--- E!.!* E1.14 cmzg-', P 

where E is tte end-point energy of the beta spectrum 
in MeV. It is assumed that the ion embers were 
operated at 22'C and 1 atm pressure. For any reasona- 
bk mge of temperatme and prcssurc, the density of 
the air in the chamben will not vary by mare than 
about 3%. ne assumed density was 1.2 mg a'-'. The 
maximum beta energy for *'=is 0,6874 MeV (Walker 
$989). Assuming simpIe density scaling, the b e a r  beta 
artcnuation coefficient calcu!ated for air with q n  (A 1) 
is 0.031 m-!. 

Consider beta partkla emitted isotropica!ly from 
an arbitrary radial point wirhin the spherical volume 
into a unit soIid angle in an arbitrary direction. The 
shape of the energy spectrum remains nearly constant 
throughout the absorption (Evans !955). Thus, the 
amoust of energy deposited by the betas before they 
escape is proportionai to the fraction of the particles 
that do not strike the wall averaged over the entire 
volume of the ion chamber. Treating the betas as ex- 
ponentially attenuating, we can use the expression of 
Price et al. (1 957) for the c u n n t ,  j (em2 sq1)-I, at the 
surtace of an absorbing sphere. The absorption fratxion, 
.( is then !he complement of the ratio of the total 
leakage, 4uR7, to the total source in the sphere: 

J =  1 - - 3 [I - 4 + (L C 4) PI, (A2) 
4m 2m m 2m 

w6re rn is the optical distance from the center to the 
surface of the sphere, fl. 

The Kobetich and Katz model 
Kobetich and htz ( I  969) give an empirical equa- 

tion for the characteristic distance of an electron of 
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kinetic: energy, I, ir. a medium of atanric n u d e r .  2. 
Their eqn ( 4 )  is: 

where 
A - (0.8 I Z4.'@ + 0.!8) x 
B = 0.21 Z-O"'J - 0.78 
C i ( l . 1  23*29 + 0.21) x !O-3 keV". 
Eqn (A3) can be inverred to give the residual energy 
corresponding to e give3 residu! &9anct: 

g (cm: keV)'! 

- [ A ( :  - B )  - CR] 
2AC 

( [A( :  - B )  - CRJ: -I. ~ A C R P ,  (A4) T- 

'!Kr has a first-forbidden-unique beta decay whose 
energy spectrum is given by (Siegbahn 1955): 

when n ( 2 )  and @( Z )  are given by Schenter and Vogel 
(1983): 

2 -t 1.08 X !O" Z', 
a i d  B(z) - 0.673 - 1.82 X :0-2 2 + 6.38 X to-' 2, 
for Tc 1.2 m e  or a(Z) -8.46 x 10'' + 2.48 x 10'' 
Z + 2.37 X LO' 2 aad ?(Z) - 1.15 X IO-' + 3.28 X 
10* 2 - 6.!7 X Z', for T z !.2 mc?, and where 
w is the total relative beta energy (1 + T !mc?)-*) and 
Xis a normalization constan!, 

For each beta of kinetic energy, T, in the beta 
spectrum of "Kr, ernitred at the radial point, r, into the 
unit of solid azgle defined by drZ = 2~ sin 0 do, tqn 
(A4) bi apphd to End the residual nnge: R(rcsk?ua!) = 
R(T) - d(r,O), where the distance to :he wa2 is given 

(A61 

The energy corresponding to this residual range, 
E(residuaI), is wck$ted by the probability of reaching 
the wall and subtracted from T. The Mennce is the 
amount of energy that the panicular beta padcle de- 
posited in the ion chamber before it struck the Wall, 
These energy depositions in the sphericzl ion chamber 
are numericdy integrate6 by Simpson's rule over all 
energies of the beta spectrum for al; angles and radii. 
The ratio oftfiis ecergy deposition to the total energy 
emitted as beta kinetic energy in the ion chamber by 
the s:Kr is the ayerage absorption fraction. 

a(Z) = -0.8 1 i A 4.46 X 

b.r: 
d(r, 8) r cos8 + [R: - ( t  sin 8)2]fn. 

Testing the models 
The Vicromn data for the ion chamber measure. 

rnents of E5Kr were used to test eqn (A2). More than 
99.5% of the decays of ~lft by a beta with E, = 
0.6874 MeV (from Q value and decay scheme) and Em 
= C.25!4 MeV (ICRP 1983). Then is a nry small. 
amount of energy praduced by a low probabsty decay 
of a much softer bsur. With the absofption faction 
computed witk eqn (A2), the awrage exponential 
model absorption fractions calculated for the three 
Victonen ion chambers arc compared with the abtorp- 
tior ftactions, fn comsponding to the experimental 
data assuming the average energy to produce an ion 
pair is 33.85 k 0.15 tV (ICRU I97 , 

in Q u i c k B U  and the absorption fkacthns for the 
three Victomn ion chamber measurements of "Kr 
were cdculated. The 170-keV (ma) beta of *JEcr is 
emitted sith an intensity of 0.437% and is ignored. 

The rwults ofthese calculations arc shown in Table 
2. As can be seen, the exponentid mode! gives an 
absorption fraction, fh about 10% higher than fh for 
each of the volumes while the Kobetich and Katz model 
values for fu are 33% lower. Thus, h e  exponential 
model seems to be the better representation for the 
absorption ftaction ofbcta particles. 

The parameters for the attenuation coefficient in 
eqn (At) were obtained by fitthq observed data on beta 
absorption in alumhu (Evans 1955). For absorption 
in air, one might consider either a diifennt constant or 
a different exponent on the energy term. For low-2 
materials, the enzrgy dependence is relatively constant 
in 2 (Evans 1955). What might be expected to change 
in th: stoppkg power arc the terms characteristic of 
the materid such as mas, elcctroa density, and atomic 
weight The constant term can be considered to capture 
the characteristics of the absorber material, 

The mean h e  path, mm was evaluated for each 
ion chamber volume by numenally inverting eqn (A2) 
to  h d  the  value for m that yields the observed absorp- 
tion fraction, fm An adjusted value for the constant, K, 
i3 eqn (AI), is then found as shown in cqn (A7): 

The Kobetich and Katz mode P was programmed 

These results are also shown in Table 2. The average 
value for K from the three mcasuements is 15.4. This 
vdxc was used in the exponential model for evaluating 
the fraction of th~''~Xe betas absorkd in the JCMe 
and Healy ion chamber. 

QuickBaric V. 4.5 -Programming in BASIC, Mcrotoft Cor- 
pcnten, : X!cnsoR Wiy, Redrnond, WA 980524399, .. 
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United States 
General Accounting OpBce . Washington, D:C. 20548 

~ _ _  ~~ 

Resources, Comnrmity, and 
Ecnnomic lleveiepment Division 

E263483 

November 24, 1993 

The Honorable John Glenn 
C m  Comnutcee on 

Governmental Affairs 
United Status Senate 

In response to your request, this fact :sheet provides information on several 
pianned radioactive 
the post World War II years, including a release at Ranford, Wishington, in 
-"lie W d  went, refared to as the Green Run test, has 
been the subject ofpublic auention in the Paciiic Northwest since the late 
1980s. Public concern has been heightened by the longtime secrecy 
surrounding the event and the hct thnt some test details still remain 
M e d .  As agrmd with your crffict, we are presenting information on 
(1) the Green Ruer test and (2) sevual other tests at U.S. sites in the late 
19409 2nd early 19rjoY that involved radioactive releases' 

that were conducted at U.S. nuclear sites in 

III summary, the Green Run test was an** em-- 
and the former Atomic 

W aerM monitohg 
and sampling of a radioactbe cloud, even far from the murct, could give 
evidence of nuclear macenak ' Canduaed on December 23,1048, the test 
rewseu a recorded total of dm 
from a special spent fueI repro the atmosphere over 
southeast Washington and Oregon2 (See fig. 1.1.) 

of radioactive IcLaterial 

3 

For the test, some of the piant's usual radiation safety procedures were 
intenthaily r e l d ,  r e d i n g  in alarger than normai radioactive release. 
Test paaicipants did not consider the test to be unsafe at the time, and the 
radiahan doses the off-site populace might have received as a &ult of 
the test were not estimated at the time (based on the historical test, . 

documamtion ;wailable to us). However, according to the AEC, in some 
locrrtions, the release exceeded thenexisting local Hanford Iimits for 
deposition in vegetation and animal tissue, and it may not have been 
permissible under today's more s-gent safety standards for U.S. nuclear 
sites. Presendy, trr better understand the health effects of the test and 



other Hanforci Qdbe releases during 'rhe middIt? to late 19409, a study of 
historicd &anford doses is under way, directed by the Centers for Disease :.-. 

*:.'f' 

In addition, we documented 12 other planned radioactive releases that .- a .  

occurred at three U.S. nuclear sites during These reieaes, or . .= 
tests, were part of the U.S. nudear weapons research and development 3 
effozt, and they were conducted by &e military and the SC. The releases ,# 

'=a: 
radiation-hucking 'tests. "he radialxon warfare t e r n  were condxzed at &e 
AEC'S Oak Ridge, Temesse, site and the mibuy's Dugway, Utah, hte in 
order to develop an air-dropped radic;.aCtive munition. The annospheric 
radiarion-ttxxking tests were conducted ac the AEC'S Los Alamos, New 
Mexico, site in order to analyze the -on of radioacGive gases and 

.... 
Control. ,& 

... 

-c 

wete of two types, xadiajion waJfap,j E@& and atmospheric 

tests-conducted in 1950, involving 
cd in the detection of atmospheric 

areas. We found no documentation of 
potentid health effects from these 

To develop this fact sheet, we used diverse sources of infomaiion becaus 
of ~e Iack of complete, defmitive gownunenc records on radiatJ'.on 
reIeaslzs at nuclear sites. -4s a result, our results are based on-and limite 
tc+im&bie information dram from government and private archives, 
agencies' files, and interviews with knowledgeable individuals. Other 
releases not damnented in this fact sheet may have occurred at US. 
nudear Sites in the posC world War E years. 

We discused infomation In thxs fact sheet with officials of the 
Deqartment of Eqergy's M o n s  of History and Air, Water, and Radiatio 
who g e n w i  agreed with the fach s presented On the basis of their ,&& 
suggestions, m i o r  t e c h i d  change3 were made where appropr&e. ?$g: However, as requesid, we did not obtain written agency commenm on %> 

? . : , , c .  
this fact sheet 

As arranged with your office:, unless you publicly release its contents 
eariier, we plan no further distribution of this fact sheet until 30 days after 
the dtrte of this letter. At 1.- time, w e  wi l l  send copies of this fact sheet to 
the  Secretaries (if Defense and Energy. We will make copies available to 
others on request. 

8 s  

. -  
5 . G-.-*. . ..'. ..?-. 

I .  
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Please call me at r2’02) 5123841 if you or your staff have any questions. 
Major contributms to this fact sheet are listed in appendix II. 

Sincerely yo-, 

Victor S. Rezendes 
Ditectar, Ens@’ and Science lsmes 
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-- Section 1 -- 

The Green Run Test and Its Safety and 
Health Implications 

Details of the G t w n  Run teSt and nts historical c0nte.e indicate that it was 
an atcmic energy intelligence collect3on experimenr, The test occurred 
d&g a period of heightened interest in Sotiet nudeax capabilities, 
shortly after the h t  Soviet nucleiu bomb detonation The test was not 
considered unsafe at the time, when radiation protection standards were 
generally less stringent than they =e today. However, at some locations, 

permissible under today’s nudear safety standards. Presently, potential 
health effects h r n  the tes and other iodine releases at W o r d  during the - 
1940s are being ddressecf in an ongoing dose reconstruction study. 5 

Atomic Energy Commission (ADG), but the report remained ciass5ed in its 
entlety-and the test remained undisclosed-for h o s t  four decades. ;i 
Details of the test and C O I \ C ~  about its potential health and safem 
eBects k i c  surfslced in the I s e r  part of the 1980s. When references to the 
test agpeared in athw a ~ c  documents that were declassiFled over the 
years. s e v e d  Green Rumrekited Freedom of Information Act reguests and 
appeals wttre El~xl. As a result, ttir: test report was largely declassitred in 
1989. (Several passage3 b the report remain c-ed by determination of 
t h e  Air Force, on the basis that further dedasificadcm of the reporc could 
compromise Air Force d o n s  and thereby damage the national 
security.) 

3 

A e e d  report on the test was issued in May 19SO by the former f 

4 
t 
g 

The Green Run -est was a special test of detectability as well as a research 
experiment into the atmospheric diffhsion of radioactive gases. As such, it 
was relatl?ci to p o s m  d d t d  ucimiUaq research into the nanrre and 
effecu of ndioaaive fallout and b o d  debris. 

Test Purpose and 
Historical Context 

I 

.. 

Test Purpose The Green Run test was c:onductsd at Hanford, Washington, on 
December 2-3,1949, by the AEC and the Air Force. The test took p h e  in a 
postwar CLimar~ of US. concern about Soviet nudear capabdities ’ 
foIloMng the W- detected explosion of a Soviet nuclear weapon in 
August 1949. According Q a test pdCipmt, a premise of the test was that 
aeriaz monito~g and sampling of a mdioaaive cloud, even bng distances 
from the s o m e ,  could give evidence of nuclear r n d a l s .  The *on of 
the released gases was ta be monitored in order to develop air, ground, - 
rutd a q d e  methods of collecting dzrta on nuclear operations a d  weapons 

.. 
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tests. The radioactive cloud was generated by a special spent fud 
reprocessing opention. 

For the test, the piant's -on emission control procedures were 
intentionally relaxed. The spent fuel used in the test was aged about 16 
day!3 instead of the usual longer period of up to 90 or more days, which 
accounts far the term 'green" nm @e, the test involved the reprocessing 
of 'green" fuel). In addition, the plant's off-gas water scrubbezs-used to 
minimize the rei- ofradioactive off-es from the --were not 
operated. According to the test report h u e d  in 1950, as ares& of 
these steps, the teS released abaut 27.800 Cuties of radioactive production 
off-g:ases, including about 7,800 curies of iodine and about 20,OOO curies of 
less hazardous xenon, into the atrnosphert in southeast Washington and 
Oregon. The total recorded iodine dease was about twice the almost 
4,000 curies predicted in pretest dculations. Iharing the test, despite 
unexpected adverse weather patterns thtxl: developed and Mted the range 
of diffusion, the radiioactive doud was detected by an aircraR over 100 
miles northeast of the site. After the test, xadioactive iodine was found on 
vegetation over large areas of sbutht?ast Washington and Oregon, as shown 
in figure 1.1. 
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Sccttoa I 
Tho Grcex Bun Tat arttl Ita Snfcrp and 
H u l r h  Implicntioas 

Figure 1.7: Am= Where Radiaadhn Iodine Waa Found an Vagcsation Fallowinq the Green Run Test 

I 
. .  

Historical Context As a research experiment into atmospheric dif€usion, the test was related 
to postwar M e d  m l m i l i t r r r J r  research into the nature and effects o f  
radioactive fallout and bomb debris. Such research began as eariy as the 
Operation Crwijsroads test series in the F a a c  Ocean in 1946+%ning 
which, Edlout; was monitored aerially by the Alr Force and on the SUrface 
by MWA vessds-md cmintied throughout succeeding 



annospheric-testing series. EEecth-e instrumentation was an important 
aspect of research k t o  radioactive effects, and at the time of the Green 
Run event the u c  and the military senices were conducting several field 
instmnent development programs to support their nudear weapons 
research efforts. According tb a test parricipant, the test was also generaIly 
relaxed ti0 researchinm the safety and health effects of nudear 
detclnations and nuclear production operations. 

The Green Bun test was preceded by other aerial -on-monitoring 
tests. that invaIved routine production releases of radioactive materials. 
The test was a follow-up to a series of ae!rial-monitoring tests conducted 
by the Air Force and the AEC during November 1948 to March 1949 at Oak 
Ridge, Tennessee, and at Ranford. For these tests, no special refeases 
were conducted- The tesfs i n m h d  rnonitoxjng off-gases from routine 
production operianu. At Oak Ridge, during 20 m t s  by a W 7  
airuaR between November 1948 ami February 1949, reacmr and 
sepamhons ofGgases were tracked up to 17 d e s  downwind. At Wanford 

(with stack scrubbem in operation) were detectable for less than 2 
miles-mdm considered so disappointing that further &anford 
overilights were discontinued. In azqm on the test series, the authors 
concluded that W e r  use of similar W o r d  operations as a soume for 
aeriai M g  was not practicable. Logicaily, the Green Kun test-- 
Banford scrubbem not operating-pmvided the needed monger source1 

in March, during*= ddar-b, routine S V ~ O ~ S  o f f - w e ~  

In addition, according to aformer AEC o B d ,  monitoring overflights for 
the purpose of cloud tracidng were concfacted wherever sources of 
atmospheric radiation could be faundin the Gnitcd SWcs, and probbly at 
most or aR AEC nuclear production siks. Routine dose-in monitaring 
overflights at f l c  yitcs began in the eariy 1950s and devdoped into a 
rem monitoring program having, among other things, environmental, 
safety, and securitJIand SafegUanispurposes. ALSO, aerial radialion. 
monitoring by Air Fwce aircraR was practiced in conjunction with the 

nuclear bomb tests conduccsed at the Nevada Test Site and in the 
Pacific Ocean during the late 1940s and throughout the 1950s. For 
example, according to one source, dunng Operation Sandstone in the 
Padic  in April-May 1948, a fallout-trrrcking test d e d  Operation 
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FietwrTliam mozutored radioacdve fsllout gases for several thousand miles 
at levels many &nes above background lcvels. 

------ -. .-  - 
Some routine Hanr'ord radialion safety procedures were intentionally 
relaxed for zst purposes. SpecificlU!:, in order to &rate meam of 
detecting Soviet productim from Hanford plant operations, the cooling 
period for fknford spent fuel w.3~ shortened from 90 or mare days to only 
16 dam to sjmuke presumably less f i a e n t  or careful Soviet operations, 
and Yepantions off-gas scrubbers were not operated. Furthermore, while ;i 

the release was conducted on a weekmd, which may have limited the 
number of workem on-site, the off-Sit= populace was not forewarned of $ 

Safe@ and Health 
Implications . 

t ... 

...c Y . . the event or made aware of it for seveml decades. 
-4 The test was also conducted despik les-thanq~timal weather conditions, 3 

which limited the test results and may have exposed greater-than-expected & 
%r numbers of the population to the radioactive cloud. prevailing wind 

patterns prior to &e test had been inopportune, and wind shih during the :g 
test. caused che emission of gases close tc, the ground, including directional 3 
shifts over populated areas in southeast W-gcon and ..-:a 
Qrenter-thsnexpE-d deposition at the H a n f d  site Because of shifting 
winds, 1ong-dist;mct tracking of the doud for s e v d  hundred miles was 
not possible- ' h o  AEC contractor officials responsible for conducting the 
test mer in their r e d  of who decided that the weather for the test was 
acceptable. -4ccorbiog to one, AEC contractor ofllcials judged the weather 
to be acceptable. According to the other, the AEC did not wisfr t o  proceed, 
but the Air Force matie the decision to conduct the teste The recorded 
total release of iodine 131-about 7,800 curies--w89 about 2 t h e s  b e  
preciiaed quantioj. However? the accuracy of the recorded amounts has 

da : 

..w 

been questioned, and they have been recalculated3 '3 
2 
. 
_. 

According to offiici;lls conducting the test, the amount of the release was 
not considered unsafe at the tima While the release was extremely 
concentrated, since it occuxred over a 12-hour period, regulatory &ts on 
the .mount of suck emissions did not &st at the time. lit fact, the release I 
was a small hction of the total releases thrrt occurred during wartime and 
immediate postwar Hanford operatiors, beforc radioactive iodine removal ; 

PIheAEC.3 € b n f O r d  m n * m r ,  Cered  d-0 Comppny, Jmd aHeaLth Insrmments Dtvkion with tnc 
day.co-t4 WrhorttY to decide when reacmc fuel caud be p- 

k m a o n  p r ~ j e ~ r ,  e ~ ~ ~ m ? ~ e d  the amount of i a n e  relcrsed to be about ~ 0 0 0  cuner. dl 0- 

tan- Ihe p d i c t e d  quantity. He dcul3fed thc m i m e  of Xemn t~ be about 16.000 ~ c j  for a total of 
abour 27,030 CurlCS 

+ 
June 1st m the jo11ma1 H d l h  Pflywfs. Bkux3ce Robkin, a pnmeipant in the Hanford Do* 

i 
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systems were instaed. For example, during 1945, production releases 
estimated at aver G,OOO curies of iodine per month occurred at Hanford. 
By one estimate, the Green Run test accounted for about 1.1 percent of the 
total radioactive iodine released d W g  1944-49. 

Testpardcipants said the release was considered to be weU within the 
standards of the time for human exposure to radiationq In some locations, 
the release reportedly exceeded then-existing local Hanford limits for 
radioactive deposition in animal tissue md Vegetation. According to the 
test report, the release resulted in iodine deposition in animal thyroids up 
to 80 times above the limit of 4 microcuries per kiIogram of tissue. The 
thenexbsg local W o r d  toiercznce for continuous deposition on 
vegetation--9 mi- per kilogsam-was temporarily exceeded in the 
are89 of Yakirm, The Mes, Spokane, and Blue Mountains. Based on 
post&?st documentazion &le to us, radialion doses that the off'te 
population might have received as aresult of the test were not estimated 
atthetime. 

In regard to today's more stxingenz rubtion standards, which are not 
dire&ly comparable to those ofthe I-, it has not been determined 
whether the test exceeded present limits for off-site radiation doses and 
e m i s s i o ~ ~ ~ ~  The effects of the Green Run release and other postmar 
Hanford radioactive iodine releases tha,t may have had effects on the 
off-site population are being addressed in an ongoing dose reconstruction 
study, directed by the Centers for Disease Conml, focusing on Hanford 
operations and releases from the site's beginning in 19U6 In regard to 
deposition s t a n w  that exist today, post-test deposition on vegetation in 
Richland, Walla Walk, and Pendlegon reached levels above the threshold 
of 60 picocuries per gam listed in recent Environmental Protection 
Agency guidance far the inCer&cUon of foodst&&, applicable to accidents 
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-- 
Swcdon 1 
The Groan Ran Trit and Its StJerg a~rd 
Beddl Implicauans 

-~ 
or other mishaps ;both /civilian and Department of Energy (DOE) nuclear 
piants.7 

Furthermore, if proposed today, the test (induding procedures that 
intentionally increased the amount of the release) might not be 
permissible under the principle of limiting radiation effects h m  nudear 
prodaction opedons to lewis %s low as reasonably achievable" (10 
C.F.R 20.1, and DOE Order %oa.q. This principle was not operathe in 
1M0, at the time of the Green Run test In addition, if proposed today, such 
a test would appear to be imprudent from the point of view of opwational 
safety procedures. DOE has categorized the test as one of the 14 most 
si,mcant safety-related incidents in Hanford's history.' 

Our work tiid not document that h e  test was intended to be a radiarion 
warfare experiment or a Eeld test ofradiobiological effects on humans. In 
particular, we e.mmined s t i l l e d  passages in the Green Run test 
report and found that they did not refer to any such intentions or 
op&onS. 

. 

'EPA Manual Fcr Prorectnre Actionr for Nudczr Inddenm, No. .i3011-Tdol.i~ Jim. 1990. 



Ition 2 - - 

3tails of Other Relearns 

In addition to h e  Green Run test, we documented 12 other planned 
radioactive releases that occurred during past World War II nuclear 
weaponsrelated tests conducted a& three U.S. sites: Oak Ridge, Tennessee, 
b s  Alamos, New Mexico, and Dugway, Utah. Eight of the releases were 
conducted as part of the U.S. radiation warke program. Four others were 
related to atmospkcric mdiation-kackixtg research Like the Green Run 
test, none of these releases were accidental, and none resulted &om 
routine production opezations ar; nuclear sites.l 

~ We documented eight planned radiation releases conducted during the 
postmar U.S. mdiiafbn warf;lrtpmgram. Two of these releases occurred at 
the mds Oak Eidge site, and six others at the U.S. Army's Dugway, Utah, 
test site. The reieases were conducted SIS part of aresearch program 
conducted by a joint ~Ec-milltarg panel on diation wadiare. Specific 
program partidpants (and des) hduded the AEC (study and production 

leadership (di- methods and protection measures), the Armed 
Forces Special W e q o n s  Project (c- and evaluation of the 
program), the Air Farce [ae&l delivery of device), and the m y  (design, 
sektion, testing of tactical M e ) .  meld testmg of adiation warfare 
device continued through at kast 1962, as &cussed below. The program 
appears to have ended in 1954 because it was not considered a high 

,eleases During the 
.adiation Warfare 
'rogram, 1948-52 

of radioactive sourccs, sftrdy of biomedical ef€ects), top military 

d t a y  prior@. 

Early on, the hitaboxas ofthe concept of an offensive radiacion wazfare 
device were seen For -@e, problems were seen related to preparing 
sufkient quantities ofasuhble-mibhotopisotope for use in an ofknsive' 
device. In some respects, chernid and biological weapons were perceived 
to be pocentirrlly as Izffectiur? as a cadloactive device, and logistically more 
convenient During the progr;un, che idea of Using an air-dropped, 
cluster-type radiation watfarc munition for tactical area exclusion (jxp to 
26 square miles) was punud, w&h the Army being the pxincipal 
pmp onent. 

Concurrently in the d y  196% another logistically simpler kind of 
-&on warfare was foreseen. There was growing knowledge of fallout 
effects &om so-called 'diay" atomic bombs, which advanced their 
potential for area exclusion and kther limited the perceived need for a 

. : 
' 4  
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non-bomb radiation warfare devict!.l Such 'din$' fallout effects were h c  
mtnessed .at ai u n d e m e r  detmation during Opemion Crossroads in 
1946, and they wore funher studied through surface and cratemg tests at 
the Nevada Test Site. For example, November 1951 ground-level 
detonations in the BusterJangIe test series were conducted in Nevada to 
dctennine the military effects of azomic blasts. The enormous potential of 
'w Ealluut came to be recognized after the Bravo detonation in the 
Operation Castit test series in the Pacific in 1954. 

Oak Ridge ReleasPs In 1948, as directed by a newly formed rn-militarg joint panel on radiation i 
wdare, mro d h i o n  warfhre EeId experiments were conducted by the 4 
AEC'S Oak Ridgc ofEcc. Both tests involved gcunma radiaCion released horn 
ncln-boxnb point sources at or near ground IeveL The &st test, on or before 
July 23,1948, concerned the effecziwneas of scattered radiation from a 

assigned ta prepare the single source (1,000 d e s  in strength) and piace it ' i 
t 

and 12-foot altitudes. (We were &le to document specific test results.) 4 
f: 
4 
.I 

The second test was conducted on an undetermined date in July 1948 
f 

gamma-emtting sources tfistributed uniformly aver an area. One thousand 4 
sepamte snmll sources were to be prepared, consisting of rnetaIlic J 

tantalum rods or wires in suitable containers, each of a unittom snengch i 
of 300 curies (a. total of 300 kilocuries for the test). The overall gridpattern : 
area was to be 300 yards on a side or greakr and was to be varied for 
&€en:nc rnerrstmments. (We were urlable to document s p e a c  test 
ESUlt3.) 

i 
single gammavmitting source--meWc lanthanum Oak Ridge was 

near the ground in a 700-yard-long field. Radiation readings were to be 
taken at several distances up k~ 1,900 feet horn the some, and at 3-, 6, 

i 
i 

following the fhst t-t The second test concerned the effectiveness of 

. 

Dugway Releases Dcaing 1949-62, the miIit;uy conducted six tests of -on warfaxe 
ballistic disperss devices containing radioactive agents at the U.S. ',4rmy's 
Dugway, Urh,  site. The principal ;=encis involved in the tests were the 
Army Chemical Cmps, the AEC, and the Air Force. The tests were 
conducted concurrently with four series of non-radioactive drop tests over 
Great Salt Lake to test the dispession of vafious types of spheres to be 
used in a cluster munition. The .spheres for the drop tests carried 



~~ _-  
auorescein dyes whose patiernu in the water were photographed and 
analyzed 

The first and second live tests were conducted on October 22 and 
Nmrnber 30.1949, and their s p d c  purpose was to obtain infarmatian 
about the uniformi~ of baUMc d i s p d  from an airdropped device over 
an approximately l+quare-mile area. For both tests, 300 curiev of tantalum 
182 gamdes were prepared by the AEC'S Oak Ridge office. For the firsz 
test, the partides were charged tQ a strength of 260 Curies, and for the 
second t e q  to 1,606 curies. The particles were loaded into a 2,OOO-pound 
duster device for each test. The devices were dropped by the Air Force 
&om an altitude of about. 15,000 feet, b e g  at about 1,300 feet, resulting 
in dissersal areis about 50 percent grtm&r than anticipated For the Grst 
test, a 0.6epmmiIe axes was covered, with ruurular (circular) effects 
n o w  The mean radius of contxunimdon w a ~  500 yards, with the main 

awered a 6.gsqUaremile ares, with a less 
area of con- 
second test, mnmrmnahm 
pronounced annular effect because some of the tantduxn particles were 
smaLer than &use used in the first test. 

. 
' ;an being within a ctrda 200 yards in diameter. For the 

a .  

. Four additional test events were conducted during 196042, for which 
detailed documentation is UnaMiiab - ler' 

During September 1950, two tests of a2,OOO-pound ballistic dk~erSa 

0% In November 1951, M undetermined number of drop tes& from Vsrious 
device were conducted. 

attitudes were conducted using Yphr,.es filled with a radioactive agent with 
9 Iparious physical charsrcten;a - 4  'a 

In May 1962, a further series of drop ttsts was conducted. 



T h e  1951 and 1952 tests nzsulted in primary radioactive patterns 250 yards 
in diameter, wid contamination we11 beyond this dktmce. The series 
were conducted during ptxiods of calm winds) 

In conjunction n-ith radiation warfare tests at Dugway, monitoring 
instruments e&y detected a ground tantalum source of a few thousand 
curies 3t an altitude of 6,003 feet We found no documentation of whether 
the Dugwnq- relases were detected off-site. 

* Releases During 
Atmaspheric 

I'ests at Los Alamos, 

1950 at LOS A l a m ~ ~ .  In March and April of that year, the Air Force 
Laboratory, Cambridge, Massachusetts, and LQS Aiamos Laboratory 
exploded three simulated nudear devices at the Los Alamos site, resulting 
in annospheric lidlout The purposes of the detonations were to (1) study 
implosion dynamics and b x k  a radioac!ively gaseous cloud as long a3 
possible, (XI study the rat0 at which the ionizaGian produced by the 
radioactive m a r  decreased and cwued, and (3) analyze the Mout of 
radioacze mat&al born the cloud. The tests were conducted on 
March 24 and 20, and April 6, involving small simulated bombs containing 
tmszami mes and amounts of nuclear materials, presumably radioactive 
lrrntharium 140 in kilocurie amounts Resulting radioactive douds were 
tracked domwmd by aB-I7 aira8ft: czmying an experimenral 
ioruzatzon-measuing apparatus. On July 19, another radiation detecticjn 
test was conducted near Los Alamos using an unidentEed 40kur ie  
d o a c t i v e  some.  The source was detected overhead and afew mdes 
distani 

Yadiation- Tracking 

1950 

Fallout from the March 24 and Aprf 6 tests went off-site over sparsely 
populated areas. The cloud &om the March 24 test was m&ed as far as 
the smd tom of Watrous. New Mexico, about 70 d e s  east of Los 
Aamos. The cloud from the March 29 test was tracked westward for an 
unstated distance. Information was not a-le concerning whether it. 
went off-site. The cloud born the April 6 tes was tracked northward for 

! 

. 



about 10 miles. Wbrmntion was not mailable concerning whether the 
mhtion &om tho Juiy I9 test was detected off-site. We found no 
docmentation of potendat health effects b r n  the four twes. 
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ppendix I 

?bjectives, Scope, and Methodology 

F 
" 

k requested by the chairman, Sense Committee on Governmental. 
Affairs, we developed information on (1) the Green Run test, hdudhg test 
details and potential health effects, and on (2) several other tests at U.S. 
nuclear site5 in the late 1940s and early 1960s that involved radioactbe 
releases. We focvsed on releases redated to special testa conducted at 
nuclear sit- d e r  than on accidental rdeases or mutine, continuous 
releases related to sites' ongoing nudear production opmons .  In 
addition, our scupe did not include nuclear bomb detonaiions-hundreds 
of which were conducted in Nevada and in the Pacisc Ocean during thc 
1950s and 1960s. 

Our scope and methodology included intemiewing howledgeable sources 
and exmhbg pertinent undassitled and dasded  documents. We 
intemiewed ac*e and former D e p m e n t  of Energy (DOE), Atomic 
Energy Commission (AEC), and Department of Defense personnel as well 
as nonguvemat  sources with knowledge of matters related to the 
request, inchding several Green Run testparticipants W e  examined 
documents in DOE, Air Force, and Defense Nuclear Agency archives, as 
well as the National Archiws and archives of the Massachusetts Institute 
of Technology. Our results are baed on diveme sources of infomaion 

exarmnatl 'om, owing to a lirck of complete, de6nitive AEC or U.S. military 
documentstion of the radiation events tbt occurred at U.S. nudear sites 
in the postwar years. As a result, oher planned radioactive releases not 
documented in titis fact sheet may i w e  occurred at AEC and other U.S. 
nuciear sites during those years. 

I' 
. 

3 
2 
3 
7 
:I 
i 
j 

.- and are limited by their dependence on necessanly selective records 4 

-1 . i 

. 
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THE S E C R n A R Y  OF DEFENSE 
WASHINGTON, DC 20301-1000 

MEMORANDUM FOR SECRETARIES O F  THE MILITARY DEPARTMENTS 
CHAIRMAN O F  THE JOINT CHIEFS O F  STAE'F 
UNDER SECRETARIES OF DEFENSE 
DIRECTOR, DEFENSE RESEARCH AND ENGINEERING 
ASSISTANT SECRETARIES O F  DEFENSE 
COMPTROLLER 
GENERAL COUNSEL 
DIRECTOR, OPERATIONAL TEST AND EVALUATION 
ASSISTANTS TO THE SECRETARY O F  DEFENSE 
DIRECTOR O F  ADMINISTRATION AND MANAGEMENT 
DIRECTORS O F  THE DEFENSE AGENCIES 

SUBJECT: DoD Human R a d i a t i o n  Research R e v i e w  

I have appo in ted  D r .  Haro ld  P .  S m i t h ,  A s s i s t a n t  t o  t h e  
S e c r e t a r y  of Defense (Atomic Ene rgy) ,  as the  DoD-wide f o c a l  p o i n t  
f o r  the compi l a t ion  and  review of a l l  Def.ense Department data o r  
i n f o r m a t i o n  related t o  i o n i z i n g  r a d i a t i o n  research w i t h  human' 
s u b j e c t s .  H e  w i l l  work w i t h  the  In t e ragency  Working Group on 
t h i s  i s s u e  and c o o r d i n a t e  o u r  e f f o r t s  w i t h  t h o s e  of  t h e  o t h e r  
r e l e v a n t  a g e n c i e s .  I want t o  move q u i c k l y  and  t h o r o u g h l y  on t h i s  
matter -- it should  be g i v e n  high p r i o r i t y .  

The ATSD(AE) w i l l  chair  a DoD working g roup  t o  s t r u c t u r e  the 
p r o c e s s  f o r  data c o l l e c t i o n  and a n a l y s i s  and development  of  a DoD 
o v e r a l l  p l a n  of  a c t i o n .  H e  w i l l  also be r e s p o n s i b l e  f o r  
d e t e r m i n i n g  t h e  o u t s i d e  o r g a n i z a t i o n s  w i t h  which the  Department 
h a s  worked t h a t  might have such  r eco rds ,  and t h e  best way t o  
p r e s e r v e  t h o s e  r e c o r d s  and  o b t a i n  them f o r  review. T h i s  ATSD(AE) 
led e f f o r t  w i l l  be unde r  the  o v e r a l l  gu idance  of  John  Deutch, who 
is  the  s e n i o r  depar tment  o f f i c i a l  r e s p o n s i b l e  f o r  t h i s  matter. 

I r e q u e s t  you take immediate s t e p s  t o  e n s u r e  t h a t  any 
documents o r  r e c o r d s  i n  your  o f f i c e  related t o  human i o n i z i n g  
r a d i a t i o n  research are  r e t a i n e d  and n o t  d e s t r o y e d .  T h i s  i n c l u d e s  
a l l  le t ters ,  memoranda, r e p o r t s ,  logs, h a n d w r i t t e n  n o t e s ,  w r i t t e n  
p r o c e d u r e s ,  and a l l  o t h e r  w r i t i n g s ,  as w e l l  as pho tographs ,  maps, 
and  machine-readable materials. Your search s h o u l d  i n c l u d e  a l l  
f i l e  i n d i c e s  of r e c o r d s  retired t o  the Federal Records  Cen te r  a t  
S u i t l a n d ,  MD, o r  a search of t h o s e  f i l es  a t  S u i t l a n d  as 
a p p r o p r i a t e .  Please advise a l l  pe r sons  r e s p o n s i b l e  f o r  r o u t i n e  
document d i s p o s a l  p r o c e d u r e s  of t h e  need  t o  p r e s e r v e  t h e s e  
r e c o r d s .  



Vete rans  who p a r t i c i p a t e d  i n  a t m o s p h e r i c  n u c l e a r  t e s t i n g  and 
t h e  occupa t ion  of Hiroshima and Nagasaki are already i n c l u d e d  i n  
t h e  n a t i o n a l  Nuclear  T e s t  Pe r sonne l  R e v i e w  (NTPR) program and a r e  
n o t  p a r t  of this effort. 

Dr. 
Inqu i r i e  s 

Gordon K .  S 
r e g a r d i n g  this matter should be directed t o  

P r i n c i p a l  



ASSISTANT TO THE SECRETARY OF DEFENSE 
3050 DEFENSE ?ENTAGON 

WASHINGTON, DC 20x1  -3050 

ATOMIC ENERGY 

January 3 1, 1994 

MEMORANDUM FOR SECRETARIES OF THE MILITARY DEPARTMENTS 
* CHAlRMAN OF THE JOINT CHIEFS OF STAFF 

UNDERSECRETARIES OF DEFENSE 
DIRECTOR, DEFENSE RESEARCH -4ND ENGINEERING 
ASSISTANT SECRETARIES OF DEFENSE 
COMPTROLLER 
GENERAL COUNSEL 
DIRECTOR, OPERATIONAL TEST AND EVALUATION 
ASSISTANTS TO THE SECRETARY OF DEFENSE 
DIRECTOR OF ADMINISTRATION AND MANAGEMENT 
DIRECTORS OF THE DEFENSE AGENCIES 

SUBECT: Locating Records of DoD Human Radiation Experiments 

On January 7, 1994, Secretary kph informed you that he had appointed me as the DoD- 
wide focal point for the review of human radiation experiments, and noted the high priority this 
task will require. He also directed that no records of human radiation experiments be destroyed. 
Based on the recommendations of the DoD working group, which I chair, this memorandum 
provides specific procedures for locating records of DoD human radiation experiments. 

In the coming months, we will have requirements to carry out a number of important 
tasks, including: retrieval and inventory of all records of DoD human radiation experiments; 
provision of information to the Advisory Committee on Human Radiation Experiments, 
established by the President January 18; notification to subjects or next-of-kin of human radiation 
experiments; response to inquiries fiom citizens to the Department of Energy telephone hotline; 
release of information to the public; and others. To cany out these tasks, a Command Center fras 
been established and other ground work begun. We are now ready to proceed with the formal 
information gathering process. Our objective in this is to “just get the facts” and our strategy is to 
hlly arm the Command Center with as many of the facts as possible in order to minimize repeated 
queries to the field. 

With t& BS the guide, I request fkom each addressee, by Febmary 14,1994, an initid 
report, and by F&nrary 28, a complete report, each consisting of two parts. Part I is the 
identification of DoD organizations under the authority of each addressee that, based on their 
missions and activities, might have conducted or sponsored human radiation experiments, 
together with an identification of the archives or records centers where records concenzing such 
experiments might exist and a description of the steps taken to search those records. This 
information is needed both to document the completeness of the search and to establish a data 

- 
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bast for resolving inquiries received through the Energy Department's hotline. part II is 
identification of each possible human radiation experiment and the location of records regarding 
each such experiment. Guidance wilI later be provided, &er consultation with the Human 
Radiation InteragmCY working GfOUP, concerning procedures for actual rebievd of the records. 

present, the requirement is O ~ Y  to identifjl them in the requested reports and to assure their 
preservation. 

The attached guidance provides a definition of the scope of the records search, the 
requested format for the reports, and other specifics. 

Inquiries regarding this matter should be directed to Dr. Gordon K. Soper, principal 

n 
Deputy, ATSD(M), at (703) 697-5161. Thank YOU for your attention to this important matter. 

Harold P. Smith, Jr. 

. . -' 
. .  . . .  

, : . -, . .. . a  . .  



SPECIFIC DIRECTION FOR LOCATING RECORDS 
OF DOD HUMAN RADIATION EXPERIMENTS 

. .  0 .. 
1. L. 

The Interagency Working Group has adopted the following definition of "human radiation 
experiments:" 

(1) Experiments on individuals involving intentional exposwe to ionizing radiation. 
This category does not include common and routine clinical practices, such as 
established diagnosis and treatment methods, involving incidental exposures to 
ionizing radiation 

(2) Experiments involving intentional environmental releases of radiation that (A) were 
designed to test human heaith effects of ionidng radiation; or (B) were designed to 
test the extent of human exposure to ionizing radiation. 

2. v. 
The Interagency Working Group has also identified several specific experiments for 

inclusion within the scope of the records search. They are: 

(1) The experiment into the atmospheric diEfirsion of radioactive gases and test of 
detectability, commonly referred to as "the Green Run test," by the former Atomic 
Energy Commission (AEC) and the Air Force in December 1949 in Hanford, 
Washington; 

(2) Two radiation warfare field experiments conducted at the AEC's Oak Ridge office 
in 1948 involving gamma radiation released fkom non-bomb point sources at or 
near growrd level; 

Si tests conducted during 1949-1952 of radiation warfafe ballistic dispersal 
devices containing radioactive agents at the U.S. Army's Dugway, Utah site; 

(3) 

(4) Four atmospheric radiation tracking tests in 1950 at Los &os, New Mexico; 
and 

( 5 )  Any other similar human radiation experiments that may later be identified by the 
Interagency Working Group. 

For purposes of the identification process, the scope of the search includes all human 
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radiation experiments conducted h r n  1944 to present. However, experiments conducted after 
M a y  20,1974 (the date of issuance of the Departmeat of Health, Education and Weifhe 
Regulations for the Protection of Human Subjects, 45 CFR Part 46), must be clearly identified as 
having occurred after that date. This is because records retrieval requirements with respect to 
experiments conducted after May 20,1974, will probably be dEirmt than requirements regarding 
experiments h m  1944 until May 20,1974. The differences in requirements will be explained 
when guidance on records retrieval procedures is provided. 

. .  4. { 

Former military personnel exposed to ionizing radiaiion incident to the atmospheric 
nuclear test program and/or the occupation of Hiroshima and Nagasaki are covered by the 
existing Nudear Test Personnel Review (NTPR) program and by CJCisting compensation 
mechanisms. They are not included in the scope of this records id-cation process. 

B. 

Each DoD component requested to submit a report must identi@ an individual in the 
component as the component's coordinator for the effort to locate records of human radiation 
experiments. This individual will be respomile for the accwicy and completeness of the required 
reports, and will serve as the contact person for the Command Center. Each report must identifj, 
the name, title, address, tefephone d e r ,  and teIefix d e r  of the reporting organization's 
search coordinator. 

Part I of the requested report quires the id@cation of DoD organizations that might 
have conducted or sponsored by confract or grant human radiation arperbnents. Guidelines for 
this task include the follohg. 

. .  
1. . Each organization identified as one that might have 

conducted or sponsored human radiation experiments must consider, ifthe organhion is new 
since 1944, the activities of any predecessor o r p h i o n .  

2. . Each organization identified as one that might have conducted or 
sponsored human radiation expuiments must iden- archives or records centers where records 
of such experiments, ifconducted, might be located. This must indude any archives where such 
records of any predecessor organizations might be located. 
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. .. . .  D. -veC- 

Also under Part I of the requested report, each organimtion idenaed as one that might 
have conducted or sponsored human radiation experiments muss for itself and for any 
predecessor orgauizalion, document that it attempted to determine whether it has conducted or 
sponsored any such experiments. S p d c  methods for starching may vary based on orgaintion 
practices and records systems. Methods might include: search for all published and unpublished 
reports of research findings; review of the organization's contfilcts and/or grants records, queries 
to currest or former employees with knowledge of historical activities. Each step of the process 
should be documented and descn'bed in Part I of the organization's report. In addition, each . 
organization must maintain a complete file of all relevant manomdq meeting notes, electronic 
mail messages, notes of telephone C O I I V ~ O I ~ S  and all other materials that document the search 
activities of the organbition. 

E . L L .  

As described further below, Part II of the requested report idenMes sptcific experiments 
possibly within the scope of the search and begins the reporting of key facts regarding the 
experiments. Guidelines regarding this part of the process follow. 

For purposes of this initial identification of J~QSSUS experiments, organizations submitting 
reports should err on the side of inclusion. Reported activities that are outside the scope of the 
records search can then be excluded prior to actual records retrieval. (Knowledge of related 
activities, although outside the scope, WU hdp the Command Center deal with inquiries expected 
&om the public through the Energy Department hotline.) 

Experiments to be included in the identitidon proctss arc all those conducted by a DoD 
organization, or predecessor organization, or sponsored in whole or in part by a DoD 
organization or predecessor organhuion through a contract or grant. For this purpose, a 
"contract" shodd be understood as includklg any coopCratiVe agreement, memorandum of 
understandin& or other similar document establishing an agreement between a DoD organization 
and another party concerning a human radiation experiment. 

In cases in which more than one Don organiz;ltion was involved, or an agency outside 
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DoD was involved, it is important to id- which agency should be considered the lead agency. 
This will help avoid duplication of &ort in records retn'cval activities. If it is not clear which 
organization was the lead agency, respective activities of the involved agencies should be 
described so that an appropriate assignment of lead responsi%irity for records rctrievai activities 
can be made. 

. .  F. 1. 
Part II of the requested report also identifies adsting records pertaining to the possible 

human radiation experiments that have been identihd. Guidelines regarding this part of the 
process follow. 

n n .. 1.Definrtlonof rtcards. 

"Records" includes a wide range of materiais, including reports, letters, memoranda, 
notes, drafts, logs, handwritten notes, Written produres, medical records, and any other writings 
and documents, as well as photographs, charts, drawings, machine readable materials, video tape, 
audio tape, computerized i n f o d o n ,  and any other source of physically retrievable information. 

. .  
2. Epcuson-. 

The effort to locate records is restricted to records that cumntly adst. In the event of an 
experiment for which some or a l l  records that may have at one h e  existed cannot now be found, 
the task of locating records does not rcquife an effort to rtQcILte records regarding individual 
experiments. Ifthere is a n d  to reconstruct additional information ngarding particular 
experiments, that will be undertaken separately, pursuant to instructions governing such a task 

3. m e  to submit. 

Pending fbrther guidance on records retrieval procedures, DoD organizations should make 
initial preparations for submission of documents to a ccntraI rcposito~~. These initial preparations 
include identification of any classification issues that need to be considad, determidons 
regarding the existence of any other records refating to the aperim- organization of the 
records, and steps to 8ssu~c the safekeeping of the 
retrieval procedures are established, the oqpization Wm be reguestei to maltc two copies ofthe 
records, one for submission and one fbr retention by the organiartion for purposes of any 
necessary follow-up actiViti~, and to return the ~ r i g k d  do- to the proper archives or 
records repository. However, pending instructions on records retried procedures, records are 
not to be forwarded to the Command Center or other repository. Rather, the records must be 
maintained by the o r w o n  in the original records series in accordance with the organization's 
established records managunent system. 

It is d c i p t d  that when records 



As instructed in Stcrctary Aspin's January 7 memorandum, each organkition must assure 
that records relating to human radiation research arc preserved and not destroyed. Persoas 
responsible for routine records disposal procedures must be advised of the need to preserve these 
records. 

1. s. 
The Interagency Working Group has established the policy that agencies should, upon 

locating records of human radiation experiments within the scope of this records search, review 
the records for national sfcurity cliissifxcation and should declassifv such records as soon as 
practicable and to the maximum extent possible. 

2. Classificationreview-. 

Classified information must be reviewed by the appropriate darsification authorities before 
it can be declassified. Consult DoD Directive 5200.1-R, Chapter I& for guidance on 
declassification procedures. Ifthere are documents within DoD's possession for which another 
agency is the originaI classification authority, that agency must make the determination to 
deciassifL the information. Every effort should be made to expedite this decksifxcation process. 

When an orgab t ion  determines that records of a human radiation experiment may be in 
the possession of a contractor or grantee of the o r w o n ,  the organhion must document the 
nature of those records and d e  plans to pursue retrieval. The organidon should attempt to 
find the governing con- or grant documents pertaining to the research project or program 
involved and should obtain the assistance of the orgaddon's Staff Judge Advocate or legal 
counsel to detexmine rights and obligations pursuant to the governing documents. These activities 
should proceed on an expedited basis. 

Because there may be personal privacy, security dasfication, or other restrictions on the 
release of records of human radiation experiments, it is essential that DoD organizations not 
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release records to the public, unless the release has been approved by the Command Center. 

2. c. 
Guidance will be provided in the very near iiature through Freedom of Information Act 

@OW) office channels regarding the handling of FOIA requests p#taining to human radiation 
IcxpCriments. 

The following format will assist in the compilation ofthe informstion requested. In any 
case in which the reporting organization has no information to report, a negative report is 
requited. 

1. Identify each orgaddon that, based on mission or acthitie, might have conducted or 
sponsored human radiation experiments. Give name and location(s) ofthc organimtion and 
name@) and location(s) of any predecessor 0rgaaiZations that might have conducted or sponsored 
such experiments. 

2. For each o m t i o n  ideneed in item 1, identi@ the location(s) of fecords of the 
organization where records of human radiation experiments, if conducted or sponsored, might be 
located (or have been located). 

3. For each organization identified in item 1 and eaeh records repository identified in item 
2, describe in detaiI the efforts undertaken to d e t d e  ifrecords exist of human rsrdisrtion 
experiments. L i i  alI files and file systems searched and alI individuals consulted. 

4. Based on the d t s  of the search desmid in item 3, state whether any records of 
possiile human radiation experiments were found, and, if SO, identi@ the experiments. 

For each possible human radiation cxpCriment ideatified in item 4 of Pat I, provide as 
much of the following information as is presently possible, Start each separate experiment on a 
separate page. 

I. Identi@ the possiile human radiation experiment. 

2. State where and when it took place. 

3. Identifj the primary researcher(s). 
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4. Id- the organidons and entieti involved in the apcximent. Include all DoD 
organizatiorrs, any other federal agency involved in c0ndud.q OrSpOBsorigg the project, and any 

k r  other parties. Id- the DoD orgaaization d o r  the other agency 
thatwasthe =-OrS,y-=>_ ’,- ..,<& 

b 

5. Indicate the number of human subjects of the experiment. Irrdicate any d l e  
information on known characteristics of the class of subjects, such as: active duty members, 
researchers, a racial or ethnic group, prisoners, institutionalized persons, medical patients, 
children, pregnant women. Indicate whether available infomuion includes names or other 
idwtifirinn idonnation the subjects. 

6. Summarize the expeximent, including an identification of the purpose of the experiment 
and the nature of the use of ionizing radiation. As cxampies of the types of information that 
would be helpful, if available i n f o d o n  permits, prehharq classifj, the possibie human 
radiation experiment into one ofthe following categories. (Note that these categories are solely 
for the purpose of obtaining prdiminq information about the experiment that may facilitate 
organization of the records retrieval ppctss. These are not officiai dand.fications for any 
purpose. In addition, not d of these catcgorics are Ilfcessady withia the actual scope of the 
rccotds search activjtY, but might be involved in the initial identification because of the gu ihce  
to err on the side of inclusion of all human radiation exptrimems -1 

. .  (a) 0 - the purpose of the experiment was to test 
the human h d t h  effects of ionizing radiation. Example: subjects exposed to radiation for the 
purpose of measuring adverse reactions. 

. .  
(b) Therabeuticoinvolvinp.radtahan - the purpose of the experiment was 

to test the safety and &..rc~ of Using ionizing radiation to ~ o s e  or treat a disease or medical 
condition. Exampie: clinical research on bone max~ow transplantation. 

(c) - the expefiment was for another purpose (in, other than 
categories (a) or (b)), but in the course of the tesearch project, ionizing radiation was used in 
accordance with a routine, diagnostic proccdurc. Example: research of effect; of dental coating 
to prevent cavities, monitored through periodic dental X-rays. 

- the use ofradiation w8s for a medid treatment 
. .  

(d) - . .  purpose, not a d purpose, but data were mamtamd on Itsuffs or side effects. Exampie: 
radiation used as cancer treatment, with data reported on side efkts.  

(e) - - available information does not indicate ciassification 
into a category. 

7. Identifjl the lodon(s) of records regarding this nrpuiment. Indicate whether any 
records are in the possession of a contractor or grantee, ad, ifso, what action will be initiated to 
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retrieve them. Indicate the ~~~imt of the individual responsiile for the mnintwance of the records. 

8. Indicate the estimated nature md quaecitY of the records. 

9. Indicate whether the records are dassified, and, ifso, what action has been or will be 
initiated to considerthe cons cation. 

The initial report on locating records of human radiation experiments is due February 14. 
It is anticipated that.the identikation of organizatom that might have conducted or sponsored 

radiation experiments (Part I of the report) Win be #nrrplete or substastiatly complete by 
that date. It is also expected that the identibtion of all specSc arpcrimesrts possiily within the 
scope of the search will not be complete, but tbat Part If ofthe Fdmuuy 14 report will be an 
interim report. A complete report, conskthg of both Parts, is due February 28. Any reporting 
organitation that is unable to *e a complete report by February 28 must nonetheless report by 
that date and provide the ~~tctss~lly supplements as soon therea&r as possiile. Even after an 

matters covucd in the reports submitted, the organization has a duty to supplement its reports to 
assure their completeness and accumy. 

organization provides its complete report, i f q  new information is discovered reg;atdiag 

Every eEort should be made to avoid the need to repeat any ofthe steps involved in the 
records location task. Thdore, organizatons should be -ai to resolve any questions or 
uncertainties at the eariiest possible time. This should be done though the orgaaization's chain of 
aurhority and up to the C o d  Center. 

The address and telephone number of the CO-d Center, to which the requested 
reports are to be sent and to which inquiries may be madc. are: 

DoD RadiationExpcrhents Command Center 
121 I S. Fern St., Room 217 
Mingt04Va 22202 

Telephone: (703) 602-1365 


