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P r e l i m i n a r y t o t h f f i n a l t e s t of t h e gadget i t i s planned t o shoot 
100 t o n s of H.i*o This shot i s in tended t o provide some exper ience i n measuring 
l a r g e e^rolaoions and w i l l serve as a p r a c t i c e ep i sode . The r a d i o a c t i v i t y 
which v d U oe encountered in t h e f i n a l shot vd-ll be s imulated here by d i s 
t r i b u t i n g aj-nong t h e boxes of H^ji, a s o l u t i o n of a 100 day Hanford s lug having 
about 300 cxiries of a c t i v i t y o While t h e geometry and t h e genera l na tu re of 
t h e exp los ion of t h i s 100 ton shot d i f f e r in s e v e r a l remarkable r e s p e c t s 
from t h a t of t h e f i n a l sho t j i t i s expected t o afford a naich b e t t e r ba s i s 
for a n t i c i p a t i n g t h e c o n d i t i o n s of t h e gadget shot than i s novr had. In 
p a r t i c u l a r , we hope t o l e a r n : 

( l ) V?hat i s t h e gene ra l u t i l i t y of a l e a d sh ie lded array tank (U4) 
as a means t o e n t e r t h e r a d i o a c t i v e a rea t o ob ta in sampleso 'ffl̂ at i s t h e 
e x t e n t and depth of t h e d e b r i s from t h e c r a t e r and how does i t a f f ec t t h e -^ 
maneuverab i l i t y of t h e tank^ ' ^ 

iiVhat i s t h e l e v e l of r a d i a t i o n over a c t i v e reg ion and h 
e f f e c t i v e i s t h e s h i a l d l n g of t h e tanko 

. • » ^ 

(2) iiVhat i s t h e l e v e l of r a d i a t i o n over a c t i v e reg ion and h d h j ^ 
i s t h e s h i a l d i n g of t h e tanko ^ C A ? / I , 

(3) ' ^ a t happens t o t h e r a d i o a c t i v i t y ; what f r a c t i o n d e p o s i t W ^ K p / 
ip_-ifl11v nv.^n thf» o-rnnnrf nflfl-rhv.. v/hat f rnr fc lnn i q ml vflrt wit.h th(» rt.irt.h " V 5 Q superficially ovar the ground nearby^ vfhat fraction is mixed with the eapth 

thrown up from the crater^ and what fraction is essentially lost througlC? C 
having been thrown up in the air aiid dispersed over a much wider area^ 

(4) VVhat amount of segregation takes place among the several 
fission products and the pliitonlum after these are isolated by chemical 
extraction from samples taken from a number of positions in the active area^ 

In addition, practice will be afforded in the manipulation of the 
tank and the sampling devices, in the measuring of the samples of earth, and 
in the chemical analysis procedure for extracting fission product̂ * from 
Trinity earth 

ri 

Plans and S t a t u s 

(A) Uisoo^gt ion of Hanford Slug 

A s u i t a b l e l e a d s h i e l d was a v a i l a b l e and t h i s has baenjf ' ' . t ted on 
a t r u c k which has t a k e n i t t o Hanford^ The s lpg w i l l be i n s e r t s 
shi '^ld t h e r e and should be r e t u r n e d t o T r i n i t y on Apr i l 25 
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A s t a i n l e s s s t e o l d i s s o l v e r has been designed and t h e shop i s 
complet ing t h i s , A concre te sarcophagus (3 l / 2 ' chick) t o con ta in the 
d i s s o l v e r w i l l be s t a t i o n e d SSli of t h e wooden tower a t a d i s t a n c e of 
75 f t . The des ign for t n s conc re t e SLructure has 'OQQC\ subnL^tted t o Capt., 
Davaloa and should be completed by Apr i l I 5 . The concre te s t r u c t u r e w i l l 
be p a r t i a l l y l i r ied wi th load b r i c k s (8" x .'4" x 2") and w i l l be capped 
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with an 8" lead top made of these bricks This shielding; should be sufficient t o 
allow a v/orking time of the order of 4 hours above the apparatus^ 

The dis5olver i s t o be provided v\dth a 2" tube through which the slug i s introduced, 
A bed of dry ice v/ill protect the walls of the dissolver from the impact of the 
slug when i t f a l l s in to the dissolver^ A suction device has been designed which 
t ransfers the slug from i t s shield on the truck to the entrance tube of the d i s 
solver . The shop i s fabricatln;^ a funnel which guides t h i s transfer^ The t r a n s -
i'er device wi l l be operated from behind a wall rrade of concrete bricks and ob
servation wi l l be by telescope using mirrors mounted above the carriero 

The dissolving wi l l be effected by periodic addition of conc^ IlNCb̂  
During the dissolving a stream of N2 wi l l be passed through the solution by 
way of the lead-out tube to sweep the act ive gases out of the system and to 

prevent plugging of the lead^out. The dissolver and lead-out wil l be wound 
with heating elements d iss ipat ing about l-2K'i9 to accelerate dissolut ion ̂  
Around 2400 l i t e r s of N02 wi l l be l ibe ra ted over the period of solution e s t i 
mated to take from 15-25 hears . This gas wi l l be di luted around 2-3 fold with 
N2, thus giving around 6000 l i t e r s in a l l . The act ive gases present in the slug 
(mostly 5.3 day Xe^^ and the 8 day I^-^) known t o d i s t i l during dissolut ion w i l l 
be present in the ga^ stream^ The a c t i v i t y of those const i tuents wi l l be .la^ ^ 
1x10"^ curies/cc and 3xlC"^ cu r i e s / cc , reepectivelyo The y radia t ions of 
5:3 Xe consist of a 35 kv X-ray and an 85 kv )f^-ray, whereas tha t of 8dl i s an 
0 4 Mev ^ - r a y ^ The tolerance dosage i s of the order of 1 0 " ^ curiea/cn?^ 
Tills Tfould e n t a i l a d i lu t ion of 10Cp)0o Since the gases wi l l be vented at a 
distance of ICXX) fto. from the d isec iver , i t appears that no arrangements ne^ 
be made for gas removal other than d i lu t ion at the end with a blowero The 
gases wi l l a l so carry some spray vfhich may deposit near the vento An area 
around the vent (2200' diameter) should be rqjed off t o orevent contamination 
of shoes, c lo th ing, e t c . , and a lso d i rec t hazard to personnelo 

After solution of the alug^, the volume wi l l be made up to about 
li l i t e r s by adding water and t e s t i n g for the l eve l by a bubbling technique 
( to be worked on) a The gas lead into the dissolver and the acid and gas vent 
l«2ads vfill then be disconnected, and a gas lead connected t o the in l e t side 
for pumping up the solution.^ I t i s estimated that 30 lbs„ pressure wi l l be 
nseded t o punqa the solut ion up in to the p i le^ The tubing to be used in the 
p i l e wi l l be saran tubing, 3 A " OoDo, 1/2" I^Do arranged in 4 l aye r s , 4 s t r ings 
per laysrv Under the present design, around 1/3 of the_tubing wi l l be outside 
of the p i l e , or roughly l / l 2 of the t o t a l a c t i v i t y wi l l be d is t r ibuted a t each 
face of the pi lCa^At the foot of the tower i t i s estimated tha t the working 
time for a to lerance dose (*lft/day) vd l l bo the order of one hour, but wi l l be 
considerably more dangerous in close proximity t o the saraii tubing, once the 

Q^ - • solution i s pumped over<. Some control wil l have to be exercised over personnel 
working near the p i l e once the solution i s in place^ 

The plan for t ransfer r ing the solution to the H.E^ p i le i s t o evacuate 
the saran tubing and force the solution out of the lead by applying pressure 
above the l iquid in the dissolver u n t i l i t f i l l s the saran tubing and enters a 
plass sighting tube under observation through a telescope^ A valve Y6.?J1 be 
provided in the lead-out which wil l then be closed from behind some concrete 
protection,. In case of need, t h i s valve can be opened and the l iquid returned 
to the dissolver.. 
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Following i s a l i s t of the major equisHttent which wi l l be required t o 
carry out the operations mentioned: 

lr> Two motor generators to supply 5 tor each for heating equipment 
and other e l e c t r i c a l apparatuso 

2o A steam generator for bending the saran tidainga 

3^ E i ^ t large cylinders of N20 " 

• ko A 4-ton crane for l i f t i n g heavy shielding, etco 

5o Possibly a centr i fugal a i r blower for di lut ing the radioactive 
gaseS(, 

60 Saran tubijig (3/4" 0„D.,, 1/2" I„Do) for leading away active 
gases and for holding the solution* 3000 fto of tubing and 
connectors wil l be orderedo 

. 7* Lead bricks for shielding the diasolver^ 3-1/2 tons of 
8" X 4" X 4" and 1-1/2 tons of 8" x 2" x 2« (bricks will-

* -~ : be ordered) „ 

80 Forty tons of concrete blocks, 1 ' x J ' x ^^ (density 3) 
for shielding^ 

9= Two mogavtjc punipSo ' 

10,, 200 IbSu conc^ HMĈ » 

H o 100 lba« dry icOo 

Of 

l2o Three large variacs« riAo«i.-.-

1 3 . 50 gallons d i e t i l l e d water. / ' , TO? DOC RE /̂EIV J/UV 707 

14^ 1000 f t , lead pipo„ 
• J 

There are many other small items not included vrtdob wi l l be sent to the s i t e in 
the course of the exijerimento 

The following schedule of operations ia contemplated a t T r in i ty . 
Dunroy runs wi l l be nfide in the period April 23 - May 1, in which the dissolving 
and the subsequent pumping operations wi l l be testedo The dissolving of the 
i r rad ia ted H slug and f i l l i n g of tho tubes in the HoJi. should take place in 

C^'^^ the period May 1 - !iay 3o 

(B) Modification of Uk Tank for Sang>ling 

Lead Protection - I t i s ant ic ipated tha t the radiat ion in the active 
area af ter the gadget shot m^^be-of the order of 100 R/hr^ In order t o remove 
samples from areas where the radia t ion level i s of t h i s order, an 144 tank i s 
being f i t t e d with lead protect ion so that the observer and driver ivill receive 
about 1/50 of the radia t ion outside the tank . A t o t a l of 11,000 pounds of 
lecd / a l l ba in s t a l l ed hy the plumbing shop; they have completed about half of 
.he job at t h i a wri t ing. , ^ ^ . ^ . . ^ 
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Air Supply - Clean air vdll be supplied to the observer and the driver 
by means of compressed air tanks inounted externally above the engine hatch^ Four 
tanks will provide 660 cu^ ft. of air, enough for 2-1/2 hours for tho two men<, 
This air will be supplied to the men'throu^h lucite v-dndow pressure masks and 
will provide positive pressure protection against inhaling of radioactive dust, 
especially dust containing plutonium^ 

Sampling - Sampling will be done hj hand through a 2-3/4" hole in the 
floor of the tank, A variety' of hand sampling devices will be tried at the 100 
ton trials These include a post auger, a barrel auger, and a core drillc 

In the final shot it is anticipated that difficulty will be encountered 
in maneuvering the tank in the crater where the depth of loose earth exceeds 
about two feet.. It is also likely that the radiation near the crater t^^ exce'̂ d 
the safe level» 

An effort is being nade to have ready for trial the rocket sampling 
device suggested by Hoger -Varnero This device is being prepared at CIT and ' ' j 
consists of a sanpling tube and core catcher attached to the nose of a rockets 
A steel cable remains attached to the rocket to facilitate recoveryo Before 
launching, the cable is wound on a special beg board reel which minimizes drag 
on the cable wiiile the rocket is in flighty The rockets will be launched from . ' .-
a skid towed by the tanko Their range will be about 200 meterso 

Tank FalJ.ure - Provision must be made to rescue the men in the tank 
in the event of failure in a very intense radiation field* Two tanks are 
available and those will be coupled to each other with a 100 foot steel cables 
In the event of failure of one of the tanks, the other iviU be able todrag 

i t to safety. CLASSIRCATION CANCaLEO 

Radiation Meters - Saaqples w i l l be renKid^^waf wfillP ^pSks^Wiire the 
l eve l of radiat ion i s suf f ic ien t ly high so tha t eas i ly measurable amounts of 
radioact ive substances can be eaqjected t o be presents In general t h i a means 

jŝ ^ tha t the level of rad ia t ion should be of the order of 1 R/hr. or more« Two 
rad ia t ion meters wi l l be placed under the tank for a continuous reading of the 

— • loca l in tens i ty^ A t h i r d rad ia t ion meter wi l l be arranged so that i t can be 
5.nserted in the hole made by the core d r i l l t o explore possible s t r a t i f i c a t i o n 

• ^ of the radioact ivi tyo A radia t ion meter wi l l be in s t a l l ed on the side of the 
tank to give the general radia t ion l eve l outside the tank^ Fina l ly , radia t ion 
meters wi l l be provided in the observer and in the driver compartments to give 

fjEi- the rad ia t ion level to which the men aro being subjected, iixtenaion leads t o 
the external meters wi l l be provided so t h a t a l l readings and adjustments may 

^ " • be made from a pSflel in the observer 's con^jartnento For the f ina l shot the 
range of the external meters naust be from ol R/hr. to 100 R/hr„; the in terna l 
meters from OcOl R/hr, t o 10 R/hr, Dick Watts i s modifying his standard d i rec t ^ 
reading ionization meters for external mounting; the chamber which i s to f i t in ^ N J 

flO 

CM 

the core- hole i s yet t o be designed and wi l l probably not be ready for the 100 '^ ^ 
ton shoto The other meters wi l l be the conventional health modelSo ^ ^ 

For the 100 ton shot the rad ia t ion i n t ens i t i e s wi l l be about 500 t i m e s ^ ^ 
smaller than for the f i n a l shot 39 that the meter s e n s i t i v i t i e s wil l have to be ^ ^ 
considerably greatero 3oma i^keshif t arrangement may be required h e r d ^ ^ 

o *̂ 
Observation - The dr iver ^fdXl. use the regular tahk periscope for ^ § 

visual observation^ Tlie obseiTver wi l l be provided -rtith a special wide angle ^ ^ 
oeriscops. the nl^ns for vmich are s t i l l in the draf t ins room^ This p e r i s c o r ^ ^ 
- i « T,T.r i t^-: . - I 0 H 
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communication - Dr iver t o obsonrer communication w i l l be "by te lephone* 
The observer v d l l be ab le t o communicato with t h e base s t a t i o n or t o mobile 
v e h i c l e s v ia Motorola r a d i o r e c e i v e r t r a n s j i d t t e r se t s„ Throat microphones w i l l 
be r e q u i r e d t o a l low t h e men t o communicate ^fithout removing t h e i r masks« 

Location of Tank P o s i t i o n - The p o s i t i o n of the tank w i l l be determined 
by v i s u a l obse rva t i on using s t andard surveyors t r a n s i t s i n s t a l l e d on top of the 
10,000 yd, conc re t e s h e l t e r s a t p o i n t s A and P^ Pre l iminary surveys w i l l d e l i n e a t e 
a g r i d over t h e a c t i v e reg ion so t h a t p o s i t i o n of the tank w i l l be uniquely d e t e r 
mined d i r e c t l y from a p a i r of a n g l e s measured -with the two t r a n s i t s . At T r i n i t y 
t h e d e f i n i t i o n a t 10,000 ydSo i s somewhat reduced due t o tho heat waves i-shich a p 
pear above t h e ground^ I t w i l l be necessa ry t o mark t h e tank i n such a way t h a t 
i t can be c l e a r l y d i s t i n g u i s h e d a t t h i s distancOo No s a t i s f a c t o r y way t o determine 
rocke t sampling p o s i t i o n s has been worked outo 

He l i cop te r fo r Sampling - Most of t h e d i f f i c u l t i e s and l i m i t a t i o n s of t h e 
tank method fo r sampling can be overcome by us ing a he l i cop te r . . For f l i g h t a t 200 
meters t h e men in t h e h e l i c o p t e r r e ce ive about t h e same r a d i a t i o n i n t e n s i t y as tho 
men who a r e sh ie lded in the tank<, Since t h e sampling t ime i s s h o r t e r using tho 
h e l i c o p t e r , t h e t o t a l dosage can be much lesSo I t i s doub t fu l , however, whether a •• 
h e l i c o p t e r w i l l be on hand fo r t h e 100 ton s h o t , M AttCtaf^lWWi PUMIIFf l 

(C) Measurements fo r 100 Ton Shot *,V PtH lOC I W ^ JMt ^ 3 

The 100 ton shot i s expected t o d i s p l a c e about 500 cubic meters from the 
c r a t e r » On t h e b a s i s of tho Ra-La exper ience^ about one- ten th of t h e a c t i v e m a t e r i a l 
may be mixed with t h i s d e b r i s and t h i s may be spread over an a r ea of about 70 meters 
r ad ius^ Since t h e c r a t e r w i l l be c l e a n swept, no cons ide rab le accumulation of d i r t 
i n s i d e a r e a n t i c i p a t e d and f o r t h e most p a r t t ho d e b r i s w i l l be i n t h e form of a 
l a y e r an inch or two t h i c k s 

The Hanford s lug i s expected t o have 300 / c i i r i e s and 900 (3 c u r i o s of 
a c t i v i t y o With a count ing e f f i c i e n c y of 30/6 t h e g ross be ta counts per minute per 
gram of d i r t w i l l be about 7 ,2 x l<r^ In t h e t a b l e below i s l i s t e d expected 
average (3 counts p e r minute p e r gram of san^ le f o r the s e v e r a l f i s s i o n produc ts 
and of plutoniumo 

%r 

Element 

Cb 
«Zr 

T 
*Sr 
«Ce 
«Ru 
*Qe 

Pr 
*Ba 

Te 
*Ru 
*I 

3 r 
Cs 

Half 
T.1fo 

> 35 days 
-̂ 65 days 

*.-" • 57 days 
55 days 

^^. ' 28 days 
^r^r> 46- days 
--s- 340 days 

13o5 days 
12.5 days 
32 days 
330 days 
8 days 

30 years 
36 years 

f 

F r a c t i o n 
of Tota l 
Cur i e s 
1.2 
ol5 
ol2 
. 1 1 
. U 
.054 
.056 -
.033 
.,030 
„00S4 
oOC55 
.0025 
.0025 
c0017 

^^ 

, r f ^ • 

*Pu 
Pu spiked wi th a d d i t i o n a l 10 m. Fu 

Beta c/m 
gm» of sample 

JA,000 
U , 0 0 0 

8,600 
7,900 
7,900 
3,900 

V ^ . 4 , 0 0 0 -
2,400 
2,200 

600 
400 
180 
180 
120 

Alpha c/m 
glQo of sanple 

6 
30 
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Sugarman plans to carry out chemical extraction on the plutoniua and on all the 
fission products asterisked. In this way fractionation effects will be studied 
and practice with chemistry will be afforded. 

The whole active area '/d.11 be surveyed r̂lth iportable radiation meters. 
The average radiation v/ill be about ,01 R/hr. which \'dll be easily measurable 
with our portable radiation .r.eters-. 

About twenty dirt samples will be taken along two radii at rî ĥt angles 
to one anot-her, These will be used in the chemical analysiSc In addition about 
twenty samples will ba taken to explore variations of activity y/ith depth of the 
debris„ Gross /3 and v' activity measurements will be made from pressed plaques 
of these samples using the Geiger counting sets as well as the ionization chamber; 
Tho activities obtained will be compared with that from an aliquot of the original 
active solution so that a fairly reliable estimate of the fraction of activity 
which falls on the ground and its distribution will be obtained,. 

(Q) Laboratory Facilities ClASSIRCATION CANCELLED 
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The counting laboratory at Tr in i ty wi l l have two Geiger counting seta ' 

and one ionizat ion chamber connected to a vibrat ing.reed 6lectromoter„ These , -Vjl*-
wil l be used to measure tho gross ^ and y a c t iv i ty of sanples of dir t^ A .afe' 
hydraulic press wi l l be used t o press these d i r t san^les in to uniform plaques ----A 
for measurement. 

A fas t alpha counting set w i l l be used to study the alpha ac t iv i ty of 
the earth using a th in layer techniquso 

The f iss ion product analysis of the d i r t samples from Trini ty wil l be 
carr ied out in the chemistry laboratory being readied in Y Buildingo The 
analysis for plutonium wi l l probably be done in Segre's oxtention to H Buildingi 
which has beon made available for t h i s worko The counting of Qt and /^ 
a c t i v i t i e s vri.ll be done in M Building where a counting room has been completed 
and apparatus i s now being ins ta l ledo 

ii 

H, L, Anderson 

HLA/bsk 

TR Distribution List " *' ' 

4 t,-

UNCIASS^^^^O 

http://vri.ll

