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fallout Yea. I Q 

2- ?e QUW@I 8 ,  M - e  8..  propaod P-jrCt ulla hunm V O l W -  
tee?. has bun m r e f u l l y  rev-. Prrp.rbeat.al derigu indicetea c l a r  control  and 
8 u p e v i . h  by eaPp.tMt -1. The a d i c 8 l  officer r e v i b l a  for the m e d i a l  
upact. of the project rill bs C.pt.in A. B. Behnke, Jr., HC, Urn. Thr proJ tc t  is 
deaigned t o  detewkrs  the coot . la laabi~ i tg  charac te r i s t ics  of personael (.ad clothing) 
exposed to Contrt w i t h  beta-rdiatioa emitters vhen operating as cambat troops i n  a 

1 
Q 
, 

3. It is considered tht thi. proJect w i l l  provide infornution uSgently re- 

Xecomend 8pprov.l of basic rewest, reference b.. W e .  

mR THE SURGF3N -: 

quired in the event of future c0olb.t operatiam in  f a l lou t  mas. 

4. 

1 kre l  
OCS RS dtd 3 J u l  58 
w/Cue I@. 1329 

.. 

BRYAN C. T. W-, Colonel, M.C. 
Executive Officer 

u--- 
F. W. TIMMERMAN, L t  Colonal, MC 
Asst Chief, Research and Development Division 
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i . _  
SECURITY ' ;IFICATION W w )  

I ,  L .  . .. , 

FILE NO. 
MEDCE-OH , 

DISPOSITION FORM 

SUBJECT 

Use of Radiosotopes ori Human Volunteers, NRDL 

m"* FRm DATE CCNMENT NO. 2 
/Chief, Professional Div Spec Aast for Nuc Energy l.2 Jun 58 

Chief, Research & Dev Div Col Maupin/65951 
Chief, Prev Mad MY IN TURN 

1. Agree with Comment No. 1 

2. This is a worthwhile project  which w i l l  give verif icat ion I believe t o  
our ideas on the subject. There is however enough skepticism i n  some quarters to 
render the subject controversial. 1 

3. The design indicates close control and supervision by competent personnel 
therefore I recommend concurrelice in the  proposal. 

1 Incl 
d C  Colonel, M A .  

Special Assistant 
for Nuclear Energy 
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I tEDD3 SUBJXCT: Use of Radiosotopes on Human Volunteers, NRDL 

TO: Chief, Research pr FROH: Chief, Pro- DA'J!E: 12  June 1958 CO>IbF:IJT NO. 3 
Development Div fessioIlal Div Col  Isherwood/6239$ 
Chief, Prev bled Div 
I N  TLRN 

1. Concur i n  Comment Eo. 2. 

2. Hecommend granting of authorization f o r  t h i s  project  by the Department of 
the Army t o  the Comnanding Officer, U. S. Naval Radiological Defense Iaboratory. 

Inc l  
n/c Brigadier General, M. C. 

MEDDH 

TO: Chief, Preventive FROM: Chief, Research & DJ.TE: 
Medicine Division Development Division 13 Juna 58 

Concur in previous Comment, and i n  the granting of authorizstion f o r  this 
project  by t h e  Department of t he  Amy t o  the Commanding Officer, U. S. Naval 
Radiological Defense k b o r a t c r y .  

/- 

I n c l  
n/c 

p 3 d  -& R. Ti. HULLINGHOIGT 
Cblonsl, NC 
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PO JUN 1958 , ,  

n R S T  ENDORSEMENT on BuMed l tr  M8-2/= Ser 5123 0 5 ~ 2 4  J m ,  58 4 *c r l  
r i  

Pran: Secretary of the Navy 
To : Secretary of the Army 

Subj: Authorization for use of radioisotopes on volunteers, 
request for by Coomanding Officer, U.S. Naval Radio- 
log ica l  Laboratory 

1. 
approved. 

Forwarded with the request that basic correepondence be 

copy to: 
BuMed 
BuShips, Code 348 
co USNBDL 
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U.3. NAVAL MDIOLOG1CA.L DEFEXSE UBofuToRs 

SAN FBANCISW 24, CALIFOlUiI4 
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DEPARTMENT OF THE NAVY 
BUREAU OF MEDICINE A N D  SURGERY 

WASHINGTON 25 0. C. 

F'rom: 
To: Secretary of the Amy 
V h :  Secretory of the Narp 

Chief ,  Bureau of Medicine and Surgery 

Subj: Authorization f o r  use of radioisotopes on volunteers, request f o r  
by Ccaarsding Officer, U. S. Naval Radiologicrl Dafense Iaboratory 

(1) Copy of CO USNRDL, Sen Francisco 2ba Calif. Air h i 1  ltr to 

(2) Copy of CC 'X3NRDL Itr 730-112 AIS:ama to 0. S. AtcmLc h r q  

h c l :  
SecNar, via BQNED, of 28 Nay 1958, same subject, wlth S l L d l O s ~  
thereto, and copy of BUMED Ist end. thereon of 6 June 199 

C d s s i o n ,  Dlv. of Civilian Application Licensing Branch, 
Washineton 25, E. C. of 23 May 1958 u i t h  enclosures themto  

1. By enclosure (11, the  Coarmanding Officer, U. S. Naval Radiological 
Defe e Iaborabry,  requests authorization for use of radioisotopes 
(Le$) on h i m  volunteers in support of a project t o  be performed by 
the  U. S. Naval Rpdiological Defense Laboratory under Department of the 
Amy R o J e c t  Order Allotment 99178/58, and supplies d a h  t o  suppoFt this 
request. 

(2 )  contoins supglemontary information pertaining t o  pmcnm- 
ment 2- hclOsG of IB . 
3. 
project will be Amy personnel, it is requeeted that au tho r i za t im  be 
granted by t h e  hpartment  of the Amy t o  the CclDmancling Gfficer, U. S. 
Naval Radiological Defense M o r a t o r y  to use radioisotopes on Amy 
volunteers as indicated in paragraph 2 of enclosure (1). 

l+. Attention is invited t o  parpgraph 6 of enclosum (1). 

Slnce it i e  expected t h a t  most of the volunteers involved in subject 

copy tor  

co m m L  d o  m c l s  
BUSHIFS, Code 3!18 Y/O encla 



I n  order to expedite authorlaation a p p v a l ,  in c a m  It mipht be 
necerraq, we are applying, by eeparate correnpondence, for the 
n e c e a w  authorization to accomplbh objective (d), Condition 15, 
of Lloenre 4-487-3, which lnvolrer the human we rupect. 

!de ahall  be glad to rupply any further Infomution you q r.ptdre. 

Encloruree : 
Devalopnent of Reclamation Procsdursr 

Red-Wety M e s s ~ e i  for Land Target 
for Lard Targets 

Reclamation Study 

2 
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I USTRACT 

DEWPKENT OF RECLANATION PROCEDUBES FOB LAND TliRGETS 

If2TKlDIJCTIOIJ 

A series of axperlments is plarmed for t he  period 1 5  Angust to 
15 October 1958 a t  Camp Ston-, F'lttsburg, calllornta, to evaluate 
Land t a rge t  reclamation technique.. 

The spec i f ia  objeotives are: 

a. To determine the  r d b t h m h i p  betuem reaovery e f f e o t i m  
neos and thore factor@ affecting operational efficiency in order to 
define optinmm perforrrnce characterbtio8 of t he  bamh decontaalnation 
prOoedWe0. 

b. To d w d o p  new r e d l u a t i o n  techniques for land t a rge t8  
with emphuir on W a t U r 1 8 8 B  deoontaalnation procedures m h  as mtorlxcd 
m e p i n g ,  vacuum cleanhg, eta. 

C .  To dateracLne the Influence of mIOu4 mi l  characterW5.08 
and repeated method a p p l i c a t h m  on t he  effectireass8 of t he  k i c  llnd 
reclamation t echniquea. 

d. To deternine the  contaminability characteristics of par- 
sonnd (and clothing) exposed to contact beta radiation d t t e r s  when 
operating .sa c a b a t  troop.. 

Contaminant Materiala 

A q n t h e t i c  fallout material consisting of 8'radiohtope 
(Lanthanum 140) and a bulk c a r r i e r  material be dia 8sd over t he  

the mama of materidl t h a t  would be deposited d e r  actual fillopt oop 
ditiona. 

t e l t  mea in 8uCh COrIOOntrathI8 (5- P.r -e f O O t  p" t0 E h U h t S  

The f a c i l i t i e s  at t he  mR, Arw, klrho, be wed to 
produce the  LMthanun l40. Tu0 grana of " 2 0  rill be mcap\fl.tsd h~ 
quartz o a m e s  irrdiatd in a n a t r o n  A x  ot I& n/&/sec for 
a time d f i c i e n t  to prodme approxirat- 6 anriea of hnthamm 140 on 
t h e  dw It I D  to be Usd at the .ita. 

The Lanthanta l40 nill be prepared e o l u t b n  for u l t h  
t h e  bulk csrriar rstarirl from b & b d  a concrete block .hieldlng *all by 
mean. of a pair of Y.ta mhw nnipdl.tor.. 

The dry idlout a ia lmt  will be p0-d corbiniry tho 
Lanthanum U+O 8olrhiOn ud t he  bulk c & v  nt.p.W in a odiiid 
tranrit mix truck. Slurry f- riail&t dll be ~8-d Eo) 

bining t h e  Lanthanum 140 duth a d  tho dWTY ~ U l - 0  
Chceioal Corp. deeoutalrutlon 

8 lodi i isd 
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Dry simulant will be dispersed over the t e s t  areas by a 
sprrpader mw.ted on the  rear  of a dump truck. 
be appied through spray nozzles nmunted on the  rear  of the decon. truck. 
The wet and dry s inu lan t  w i l l  be applied t o  roofing areas by means of 
hard drawn diapersers. 

The slurry simulant will 

Test Procedures 

1. To acmiiLish objective (a), the  synthetic fa l lou t ,  both 
dry and alurry type, will be apfiisd to aapheltic conorete afnLPortlard 
c a e n t  concrete areas, each 40' x 209' in s i ze  and t o  roofing areas 
40' x 40' i n  # h e .  The d e o o n t h t i o n  t e s t s  will be made with atreet 
fluahere and f i r e  hose8 with several variations of we.  
r d i a t i o n  meomementa w i l l  be made t o  determine decontamination effective- 
neea. 

Before .nd a f t e r  

2. To accompliah objective (b), t h e  nynthetic f a l lou t  (dry and 
alurry) w l l l  be applied onto 40' x 200' asgheltic concrete areas and 
waterless or near-waterless decontamination methods w i l l  be wed. These 
i n d u d e  the use of street meper8, VBOuum cleaners, air broom, etc. 

3. To accomplish objective (c),the synthetic f a l lou t  w i l l  be 
applied to a 50' x 50' section in the  center of a 100' x 400' land test 
area. 
scrapers and plowing. 

applied t o  tn, 100' x 100' land a r e a s  and troops will be maneuvered 
through the area. 
be evaluated. 

3econtamination methods mal will be surface removal by road 

4. To accomplish objective (d), t h e  synthetic f a l lou t  will be 

The degree of clothing contamination experienced uLLl 

2 
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A S T R A C T  

RADIOLOGICAL SAFETY tGASuR%s FOR LAlJD TARGET BECLAMATION STUDY 

7 

RADIOLOGICAL SAFETY OPERATIONS 

Radiological safety monitors ulll be present during the preparation 
and dispersal  of the  synthetic f a l lou t  material and during decontadna- 
t i o n  operations. 
who w i l l  serve as a staff adriaor t o  the  project officer. 
the  rad-mfe  group w i l l  be t o  advine the project o f f i ce r  on rad-safe 
me~sursa ud to mininise radiation exposure to  project personnel, and 
provl.de necessary rad-safe aup rt (personnel decontamination center, 
en&orrmantd monitoring, 8tc.T 

&vk.onmental Monitoring, Continuour air aamplFng will be coldueted 
at the  boundary of the  controlled area during a l l  t e a t  operatioru. U a t r r  
m o f f  w i l l  be collected in retention pits and will be aaapled prior t o  
raleeae to the  environn. 

XARIOIOGICAL SAFETY TRAINING 

The rad-safe group will be directed by a health pbyaicist 
The &anion of 

A radiological safety t ra ining course vill be presented t o  the  mFli- 
?he course w i l l  be suff ic ient  to t a r y  permnnel assigned t o  the  project. 

faadliarize t h e  personnel with the  land target studlea and rad-nafe 
procdures ,  BS applicable. 

BASIC RADIOLOGICAL SAFETY STAiDDAKDS 

The rad safe standanla VLU be derived from "Radiologioal Safety 
;Iegulationa,lll of the Navy Bureau of Medicine a d  Surge- and from the  
Atomlc Energy Commission "Standards f o r  Protection &&st Radiation.112 
The maxinrum permissible exposure (WE) will be 3.0 r per 13 weeks not t o  
exceed 5 r fo r  the  operation provided the  l l fe t ime accumulated axp3sure 
of pe rmnnd  doer not axceed (N 18) x 5 r a  utiere N is t h e  irdipidual 'n 
age.3 
and surface contendnation are taken f r o m  t h e  Federal Beglsteu', 10 CFR 
;?art 20. 
derived from the  USNaDL Health physics Divi.ion's MPC*s for routine and 
speclal opration8.h 
to be ued I n  t h i s  operation. 

The nuxdmum permbaihls concentration (WC) f o r  Lanthanum 14O air 

The WC's f o r  skin, clothing a d  & p e n t  contamination are 

Table 1 tabulaten t h e  medlmim p e d a i h l e  llmits 

1 NarEIsd P-1325 (Rev. 1951) 

3 National C o l i t t e s  RadlAtioon Protection, Statcment of 8 Jan 1957 
4 n ~ - i n c i p e o  of m i a t i o n  ami contcllpination Cantdl? ~anadl, ~ e r i s ~  

2 AFX Federal Register, 10 CFR Pa r t  20, Jarmary 8,1958 

D r a f t ,  F d l  1957, Chapter 4. 
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li 
RADIOLSICAL SdFGPy FACILITlEs AND FQUXpHEhT 

Perrronnd Dosiaetyp. Fila badger will be u r d  t o  docwent the ubole 
body gama and beta exposure reaeived by personnel participating in t he  
lpnd target atudiea. Self-reading p o k e t  ionization chamber0 will alro  
be used for monitoring the dsFly perwnnd exposure. Viaitore rill be 
isrued f i lm bsdger to  raord t h e i r  r a d h t i o n  exposureo Special wrirt 
f i b  badger will be irmd to p~(u11pe hand arpowea u neoea.ary. 

Portable &&torinn Wmon t. Portable radiac equipeurt vill be 
ueed for radiat ion and contenination monitoring, a &biz-t 60 r m e  
be used t o  oheck the  g m  ca l lbra t ian  of t h e  instruments at t h e  teat 
rite. Table 2 lid# tho available rmtb &pnmt. 

PQ.wM~.  Decontaadnr t l o n  C e n t a r .  A two d o r y  Arq- barraekm a t  t h e  
teat  eite w l l l  be wed aa a P ~ E C J M ~  Decontamination Center a d  RPd-Safe 
Center, It WFIl be located n w  t h e  t e a t  mea making it c o n v d a n t  for 
t he  procesdng of all peraonnd entering aod leaving the t e a t  area. Stan- 
dard clothing and equlpnwt will be iaaued for me a8 proteo t i r s  clothhg. 
Table 3 l i a t s  t h e  proteotiw clothing requlr-ts for procerrsing 75 to 
100 persrrnnal per d q  baed on a 2 day laundry cydls. 

2 

8 



f 

TABLE 1 
TABULATI9N OF HluiINlM i P m S I m L L M I T S  

1. PerBonnel mL 
(a) rhdiation exposure per 13 weeks 

Whole tody 
Hands and f e e t  

3.0 r 15 red 
1 5  r 30 rad 

(b) Aerosol Activityr Occupational - 4 x If6 F/CC 

( c )  Food and potable water: 

Envirolrmental - 1 x 19-7 m/cc 

Food and water showing any c o n t e -  
t ion  will not, be COMUUI~. 

(d) Water t o  mvk.ono - 0.1 */ml 
Berka lq  VW 

Hpc Contamination Metar 
Indication f o r  WC 

(e) Skin contamination 

2. Clothing WC 

(a! Persond 
2 

General clothing; f ixed 1,m d / d a 2  

COveralla, fixed 1,KJO d/pl/om2 

Shoes, f ixed 10,000 d/m/cm 

(b) ilad-ode clothing fo r  uncontrolled use 

QOVeO, hat8, d4.J fixed 5,000 d/m/cm2 
ShOfM; f ixed 10,000 d/in/c.m2 

( c )  ki-safe clothing for control ld une 
2 

Gloves, hats, eta.) fksd 103,000 d / m / c d  
Shoes8 fixed 250 ,m d/./cm2 
Coveralls; fixed 5 0 , ~  d/mj= 

18-22 duly 1994 
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4. !hdioactive Sample Shipments 

(a )  b u r i e r  s h i p a t e :  
Aircraft. 

50,m c/m 2 100,ooO d/q/cm 
50,oCO d/n@.:! in2 25,000 c/m/i2 in2 

wipe dpe 

Gamma radiation leve l  t o  be 1 r/hr 
at the  vxface of the  container 
wi th  removable o n t h a t i o n  

on Berkeley 2750 contamination 
meter) . 
A l l  radioactive shipents by 
connuon ca r r i e r  t o  conform 
with ICC Regdationa. 

5,000 d / 4 2  in 5 w i p e  (2,500 c/m 



1, Contamination Yeters 

AN/PDH 27F 
G,M, Side-window (Berkdley 2750-1) 

2. h 8 e  b t e  Meters 

AIJ/pDR-18 
AN/PDR- TI B 
& t i e  Pie (El Troniaa Model CP3DM) 

7. Personnel Dobimeters 

Film badges ( W o n t  film 555 snd 510) 
Poaket Ionization Chambers, rdf-rasding, 

Pocket Ionization Chamber., self-reading, 

Pocket Ionization Q-er Charger 

0-200 mr 

0-5 r 

4. Aarowl SampLers 

Portable spot aerosol sam@ers 
Continuous constant flow suction units 

5. Laboratory Hadioassw Equipnent 

scaler 
Count Rate M e t e r ,  1615-B 
C.M, Detector, errl-wiodov 
C.& Detector, side-uindow 

12 each 
9 m h  

2 each 
2 each 
6 each 

150.3 each 

75 each 

20 each 
4 each 

6 each 
4 each 

2 each 
2 each 
1 each 
1 each 



b 
f 

- Itan 

bverallm 

Shoso 

Sock8 

Hood0 

Glovea, cotton, short 

Glovea, ootton, rubber-dipped 

Glovea, rubber or Neoprene, heavy 

Gbvea, rubber, Surgeons 

Booties, plaatic 

rats,  rubber; sizes: ll, 12, 13 (16 each) 

Shidlds, face 

m a ,  aaaault 

L k h t e r B ,  spare (for aarault &a) 

Bag89 l.arudrJ- 

s h i r t s - T  

shorts 

Tcnmlo, ba th  

Gear, foul weather (Rain Parka and tromsrs) 

suit, a l l  plsltic 
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i:in:mcj 

4 .  
3tdf  and w i l l  be Jvai lable  a t  all t h e 3  for consultation: 

The f o l l w b g  m e d  trained phj-iicianrj a re  member:: r'f i h e  LLIboratoq 

Capt. A .  R. EHXE, Jr., RC, CSil, a physicLm trainwj in 
in t e r r a1  mpdi  c ine ;  has wide experien::c >. physioiogical research. 

i70IERT ./. :IX;lL, i'.?. , her i tu s  Professor of Xxiiology, 
Stanfcrrl Lhilversity .Xedical School. 

5 .  
i s  requested t h a t  enclosure (1' be forwarded t o  the At&c Energy Cmmfssion, 
Isotopes Branch, Division of Licen3- arrl ;iegulstions, 1717 H Street ,  N.W.,  
Washington 25, D.C., f o r  the  purpoae of  o b t 3 i n i q  AEC approval of t h i s  pro- 
p s e d  use of the mbject  radioi30t,op~.-, .  

6. 
tes t  vill begin in A q u s t ,  i t  woulr: be appreciated ff this request were 
expedited. 

After review tq cognizant &em:; and if  t h e  request i.; approved, it 

As pre-tezt work should be inifiatcd  thin one month, :.nd t h s  f i e l d  

j i ,  HcQUlLKIN 

COF:: t o :  
3Ghlps. h i e  ' -"  (w/o en':? (1); 

2 
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Table 1 Anticipated hsages t o  Personnel Our- Initid Test Runs. 
k x i y  of Table Give3 Dosage in wad. - 

Fun KO. :kneuverhg Koni tor h g  Do3 ime t ry Total - 
A lee;, dose (Y: .60 . "1 1.3 2.2 

:kin dose (fly) 9.3 3.1 15.3 28 

B deep dose ( y )  6,O 2.6 13 22 

skin lose  ( p + % . )  73 31 151 230 

C deep dosc (y)  43 l? ? ?  1-55 
(if req'd' 

kin dose ( p y )  663 217 10'3? 1975 -W 

The maxiF.un pedss ib?Le  whole body zxposure f o r  a single -sure period i s  
3OOO mr g m  ,:nd :!io00 mad beta. 

Appendix A Five ; tk2 method of c0mputnt.i.m. 

4. 
runs w i l l  be ,:ontro!.lod by tke folloding means: 

The cont;m!?atic:r, of and dosage t.0 iersonnel par t ic ipat ing i n  t h e  t es t  

a. Synthetic f i ' lou t :  The La1*' i s  p-odu-erl from h i g h  puri ty  b203 
by neutron i r r z i i a t l o n  and i s  checker3 f o r  rs::ioch&cal puri ty  pr ior  t o  
f i e l d  tests. 
ha l f - l i fe  after 11, half-l ives and t he  &anma spectra revealed no impurities. 
The so lub i l i t y  of the radionucldes  'was found t o  be l e s s  than 0.1 percent 
for 1 gram of s-jmthetic f a l lou t  in 1oc\ m l  water. 
avsayed when received t o  insure a controlled specific. a c t i v i t y  which ranges 
f r o m  1 microcurie/gram t o  10 microcurie/grarr. 

Lot 731, which Kill Le u2;e.l for these t e s t s  shaved a 40 hr 

Each i r r a d k t e d  l o t  i s  

b. The tes t  area w i l l  be monitored t o  determine gamma radiation intensity 
before the  manewerhg period, and the  t o t a l  time interval fo r  manemring 
w i Y  be set short enough t o  assare a gamma dosage considerably bela the MPE 
(see Table 1). 

C. Pocket ionlaation chambers and doaimeter film badges vill be worn 
throughout t he  test rung t o  give a cantinuow indication and 8 p e w  
mrmd of dosage. 
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d.  In onler t n  prevent 'nhalnt .. ) *  + ? ) . '  !:?ithetic f a l lou t ,  gas Msks 
":ark '7: jhaL1 :.e wcm d ~ i ~ . g  t h e  r . ~  
c.,. . yi ._. ?f these :en-, tile fil' i ~ r  .! , . ., 4.l be given t o  ths lladlo- 
: q i c . 3  .. L f c t y  reyrc20ntatrvr 1 I -  ev;\,'Li- zn. The use of gas masks for the 
renahdei- c f  t? ,e  i-7~1: vill be cont-.x:w' '.pr. the fkd-Safe r ep resen ta t i~e ' s  
recmmarriat ion. 

a . . i - ?  runs, A, E, and C. After 

e. A Radiolopi 'nl Safety rerroser'atlvc! will te present dming the t e n 4  
runs t o  as3ess and e t r d e  p.rotec* r , ,P :x t ? r  on tne  ra.llOlOgicdl s i tuat ion.  

f. The m o n : t o t i r y  periwi, w ' t i  jtz t:.oruugh r a d h t i o n  survey of the 
Toldier ,  will 1.e used tu ~ l s t e i r . L w  1: rrwpt shower- is advisable and t o  
d e t e r n e  ths  t k e  rquire.3 f c r  f 5 h  c rp - ' i r e  d u r a  +!:e dosimetry period. 

8. 5ooldiers will ->'>+ !(I re lea?wi  frgm the  t e s t  arc3 :before showering 
and k&ological Sa fe ty  n o m t o r i r ~ .  

h. 5kxcretory .,phnen:; frcm the  ~ ~ o l d i c r $  h-iill be collected and radiatio- 
-ounted t o  . ie tsrL-: ,n  '?.e c u g a i t u d e  cE ::;t,ernal 7'contzmination77. 

i. All men partiii;stmng L-t the.,? t,e.:t-. will be thoroqt i l j -  informed as  
t o  mdio1ot:izal hes l ; .h  x p e c t s  of t i  air yart,icipation !,n thi~s test. 
1tatanent3 o f  v o l x i t Z i 7  pa r t i c jp i l i on  w i l l  'be ohtnined from each man. 

'. 
!h,C-313 (.?-5:1. 

Written 

The f o l l m i q  ?;u-i,.-rbph?, g i ' w  infomt:!t_oi; t o  Supplement that Given on 
T::c :+e& nmberr refer t u  cori-e.;pondlr< ita:; nwibers of 

:::~313 (2-5':, . 
-_ :ten 2. Train-rr  .nl  expsrlcnre c.f v~~iuil users i s  i'ollows: 

. 7  
, . /). 3 a r t ~ r  beer. a 11:wp.ciei' cf the  SLtentific 3 a f f  of 'JS:ZU?L 

fdr '' years. hr.;!.g '.!:is tkme he h~, ; ,  rcreived nurh experience and i n f o n d  
! -zinir& 13 t!;c prmci;le:: and practice:; of radiation protectlon and monitor- 
i r g  technigues mil k s t m e n t s  tl-mwh h i . .  ? i r t ic iFat ic? .  i n  the weapons t e s t s .  
In addition, ha3 t zkw  7 m i t s  of f o n d  trainLvJ from Un'versity cf CalFforni? 
FXtension i n  atcmic p b s i c s ,  including nuclear  processes and measurements. 
h t  USNRDL, !It-. Sartor was in attendance a t  a s e m b a r  m d  lec ture  series con- 
ducted by Dr .  %. L. Upen on t h e  biological e f f ec t s  of radiation. 

l?. H. KLack ha; been a menber of t h e  Sc ien t i f i c  Staf f  of U S m L  
Durirg t h i s  time he has received much experience and informal for 5 years. 

t ra in ing  in the  principles and practices of radiation protection and m o d t o r  
h g  techniques ard i n s t n n w n t s  through h i s  par t ic ipat ion in the  weapons tes ta .  
In addition, has taken 5 u n i t s  of f0nus.l training fran UniversLty of CdLVornia 
Rtemirm in nucbs r  phyaics, inclrding nuclear processess snd ma-onto. 
A t  USNRDL, &. Klack was in attandance a t  a 5ml.ne.r and hctrrrs aeries COW 

ducted by Dr. E. L. Alpn on the biological effects of radhtim. 

3 
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m. Mi-. Sartor's experience w i t h  the use of radioisotopes, in 
addition t o  operating crews i n a r e a s  contaminated by the  fa-llout frun 
weapon tes t s ,  includes: 

a. 6000 m c / m  a t  Camp Ston- for  2 months, where 
the  La"' was used as a t racer  for so i l s .  

b. YgO, 500 m c / m  a t  San Bruno f o r  1 month, where the  Ygo 
was used as  a t r ace r  f o r  s o i l .  

Mr. Slack's experience wi th  the use of radioisotopes, in 
addition t o  o p e r a t a  crews in area8 contaminated by the  fa l lout  fran 
weapons t e s t s ,  includes: 

a. YPo, Srgo, 2000.mc/run a t  !JS;?DL in 1 process of s e p a r a b  
ing Y'' f r an  ~r'0 .  

b. Wp, 100 DC/FUII a t  USIFLL in decontamination eqeriments 
v 

Item Il. Co60 and Ra sources calibrated by Bureau S t d a r d s .  Weekly 
cal ibrat ion on a range f o r  monitoring equipent ;  daily, for  s c in t i l l a to r s .  

Item 12. QuPont Duopak 555 and 510 films using U and ?a calibration, 
processiryS m i l  controls as  per W o n t  instruction. 

r,-^CO mr and 0-5r 
all personr expxed t o  ra:lintior.; f i . ~ !  -La1'' . e :  f r e a d 3  dosimeter? . w i l l  be issued t o  

Facil : t ie$ w i l l  Le ;vii lable f o r  rzidioaruk;z5~ of urine 
specimens. 

Item U. ( a )  A. L. k i e t t i ,  Chairman, :Adioisotope Camittee a t  uS:filiu)L 
3ince 1951; %ead, Health P h p i c s  Div'klon a t  L'SPmDL since !hrch, 1957 t o  
date; 2 years as Head, Radiological Safet:; Branch, L'SXRDLj 4 months as 
Iladiological Physlcist, Assistant Head, Health P h p i c s  l3rmch, US!iRDL; 

Tenn.j 5 months as Physicist  a t  Tennessee Eastman Corp.,' Cak Ridge; Qsk Rld$s, 2-1 4 
8 months as  V a c m  Engineer, Carbid+ 1.12 Car:mz Chmical Corp., 

years as Physicist, K e l l e x  Corp., IIew York; 2 months as Senior -beer  
with Jackson and Moreknd CO., Boston, k s s .  

(b) The following named tralnd physicians are  members Of the 
Lsboratory S t d f  and will be available a t  a l l  times for consultation: 

kpt. A. R. Bshnke, Jr., MC, USN, a physician t ra ined in 
intamel msdicinSj hae wid. ap.rl .nce In  p h y s i o b g ~  
n o w & .  

Rotmrt R. N d ,  H.D., berltua Professor of hdi-, 
s t a o r d  mmitl mid aoboal. 

ri 
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Item 15. The area contaminated by t h e  I.-I~"" t race :  30s w l l l  be con- 
tro l led  f o r  3 months. As lax4* has a L+C hrs h a 3  lifr, :.hi3 will give a 
decay to lo-'' the original isotope level, which is nmple decay for p e p  
m i t t -  unrestricted accesg. 
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-nawuum 
&EA W W  

Specific activity of traced soil. 
Mass lording of traced SOU on terrain 20 

>lanewerhg t i n e  
Monitoring t h e  
Dosimetxy tins 

l/Z hr l i 2  hr 1/2 hr 
1,h hr 1/2 hr 1/2 hr 
5 h r  5 h r  5 h  

T A U  A-2 ~ S ~ I O ? I S  USED IN WVFWl'R4G DCBAGES 
Effect 05 CunpEtation 

Dosxe Estimate U f e d e d  

Tamma energ? I s  ? EIe-i s l i gh t ly  conservative a l l  y 
Te3t area 1- an " I i f l n L t e  f i ? ld"  :OIL sruat ive y bath 
D e t h  "bath" !us.i,:n '?in be cm.yu t r  i 
f rm the cc,r.t:r4, ;< formula h i g h  conJ,:>-.{\ iva fi bath 
?!ass loa2b .g  cf s o i l  on s k i n  ir 5 .';;'n." very conserv l t ive  ,&y skin 
!&ss load*, of SOG on clothes i~ 

Dosages t o  1 ~,.,-ticul;lr ti-: Y:,: x e i  

1 

5 mg/m- very conservative &r clothes 
no effect. or: 

deliverec! s i d t t a n e o u s l y  fro,;? iiffcrer.t e s t l w t c  a l l  total 
sources are cumulative 

it the s o i l  were Fn contact w i t h  skin  conservative 
Dosages f rm c lo th i rx  can be COnIFUted 83 

8-y clothes 

The reference used f o r  cm.F,Ltations i s  J. 3. Teresi and A. Broido, 
"Estimation of t he  Gamma Dose Associated with Pgdloadive 'Fal lout  Material", 
USMu)LTl&l8 (1954). 

For t he  computation of dosages to  an individual d w h g  a t e s t  run, the  
following f o r n u h e  arri nomenclature w i l l  be used: 

for  gamma 

f o r  beta 
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A - ac t iv i ty  :-vel ( c c / m z \  I: skin - 5.5 
dosage f o r  gamma (r) IP - dose r a t e  y (r/hr) 

I 
DY Y 

P - dose r a t e  B (rad/hr) - dosage f o r  t e t a  (rad) 

E - y photon energy (I,!ev) t - time (hr) 
K b a t h  = S.16 
Y 
K clothes - 0.26 
Y 

K skin - 0.26 
Y 
K bath - 5 .5  B 
R clothes - 5.5 B 

Equations (1) and (3) combined give 

D * K  AET 
Y Y 

Bun A Curinn e uy er 

Gamma dosage fran terrain 

D 
D batk, = C . N  x r 

bath - 0.16 x 20 g / f t 2  x 1 ft2/’S30 m’ x 0.1 ~ c / g .  x 2 Mev x 1/2 hr Y 

Y 

Similarly: 

’y c lo thes  = 0 26 x .no5 x i.1 x 2 x I/‘ = 0.13 x . 1 O - j  r 

D skin r 
D TU7AL = C.6C x 10-3 r 

= 2.2; x .OC5 x (1.- x ? x l/? = C . l C  x 
Y 

Y 

DF b a t h  - 5.9 x 1~07 rad 

D Coth ing  = 5.5 x .005 x 0.1 x 1/2 - 1.4 x rad 

D skin - 5.5 x .005 x 0.1 x 1/2 = 1.4 x lo-’ rad 

D p T d A L  - 6.7 x LO-3 rad 

- 5.5 x 20 x C.1 x I;,: 
Y..,“ P 7‘1 

B 
B 

rXrrinu 130nitorLpg 

D r 
D skin - 0.26 x .W5 x 0.1 x 2 x 1/2 - 0.13 x lo-’ r 
D TULU - 0.26 x IO-’ r 

clot.hlng - 0.26 x .005 x 0.1 x 2 x1/2 - 0.13 x 
Y 

Y 

Y 

2 
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P 3 3 - U  
RIiE3:mc.j 

Dg clothing = ? . 5  x .005 x 0.1 x 1 / ~  = 1.4 x lo-’ rad 
D B skin 5.5 X -005 X 0.1 X 1,‘2 - 1.14 x lo--’ rad 

D B T 6 A I ,  - 2.6 E IO-’ rad 

&&& b a b e -  

D skin = 0.26 x .005 x 0.1 x 5 - 1.3 x 10-3 r 
Dg skin 5.5 X -005 X G.2 x 5 * U, x r d  

The dosages fm rhrn 8 ard C will be x l C  and f79 the dosages fran Run A, 

Y 

as ths only change in conditions is  the specif ic  ac t iv i ty  of the s o i l  for 
Run B, and it is Ax10 anri e0 the specific a c t i r i t g  used for Run A. 

., , ‘b. . 3 
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