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Subject: Th3 ICO Ton Shot PreparaT^ions = Addition No, ? to P-oJect TK Circul^x 

Preliminary t o t ^ r f ina l t e s t of the gadget i t i s planned to shco*^ 
ICO tons o\' Hoi.. This sho-c i s intsnded t,o provide sons eicp-^rience in rie,-'.-3iu'ing 
lar^e e-xpl-^sions and T i l l serve as a pract ice.episode. The radioaetivr".y 
whi-^h "rtill be ancountered in the f i n a l shot wi l l be simulated here by d i s ­
t r ibu t ing aniong the boxes of Ĥ îlo a aolntion of a 3.00 day Hanford slu^ having 
about 300 cur ies of act ivi ty^ .''ihile the geometry and the general nature of 
the explosion of th:!.3 100 ton shot differ in several remarkable respects 
fro.n that of the f i na l shot , i t i s expected to afford a nrjch b.-:tter basis 
for anticipating, the condit ions of the giad^et shot than i s novr hado la 
pa r t i cu l a r , we hope to l ean i : 

(1) 'Aliat i s the ,73neral u t i l i t y of a lead shielded army tank (1/4) 
as a means to enter the radioactive area to obtain samples^. Vihat i s the 
extent and depth of the debris from the c ra t e r and hov/ does i t affect the 
maneuverability of the tanku 

(2) What i s the l eve l of radiat ion over active region and how 
effect ive i s the shi3lding of the tanko 

(3) What happens to the rad ioac t iv i ty ; what f ract ion deposits § 
superf ic ia l ly over the ground nearby, what fraction i s mixed >nth the eartip 
ti-jToi-vn up from the crater^ and v/hat f ract ion i s essen t ia l ly los t through ^ 
having been thrown up in the a i r and dispersed over a much wider area, 

(4) What amount of segregation takes place among the several 
f i ss ion products and the plutonlum af te r these are isola ted 'o'^j chenocal 
extract ion from samples taken from a number of posi t ions in the active areao 

In addi t ion, prac t ice wi l l be afforded in the manipulation of the 
tank and the sampHng devices, in the measuring of the samples of ear th , and 
in the chemical analysis procedure for extract ing f i s s ion products from 
Triiii ty earth, 

Plans and Status 

(A) Olesoltttlon of Hanford Slu^ 
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A suitable lead shield was available and this has been f 
a inpuck which has taken it to Hanfordo The slog will be inserted 
shield there and should be returned to Trinity on April 25.. 

A stainless steel dissolver has been designed and the shop is 
completing this, A concrete sarcophagus (3 1/2* thick) to contain the 
dissolver will be stationed SSE of the wcoden tower at a distance of 
75 ft., Th« design for the concrete structure has '^::i^Qn subm-̂ tted to Capt.; 
Uavalos and iihould be completed by April 15^ The concrete structure will 
be partially lined '.vith lead bricks (8" x 4" x 2") and will be capped 

-.ited on '̂ -. 'll ^^2L^ 
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Thcs 100 Ton Shot Pi^paraticns (Continued) 

•rith an 8" Isad top :rad-3 of th-ase bricks This Ghieidia;j should be 5UffiGiynt t o 
allow a v/orlcing time of ohe order of 4 i'.ours above the aoparat-us.-

The dissolver Is t o be nrovided 'Aith a 2" tu'ce throu.^!: .vhich the slug i s introduced. 
A 'ry^d of dry ice v;ill protect the V.-P.HS of the dissolver fi-om the iir.pact of the 
elug v:hen i t f a l l s into the dissolvaro A suction device has been, desi^ied ".vhich 
t ransfers x,'nQ slug from i t s shield on the truck to tbs entrance tube of the d i s ­
solver-. The shop i s fsbricatiniT; a funnel which guides tlriis t ransfsr^ The t r a n s ­
fer device wi l l oo opera"cec from behind a wall ifade of concrete bricks and ob-
ser'/ation wi l l be by telescope using mirrors mountad above the car r ie r j 

The dissolving wi l l be effected by periodic addition of cone, liNC^̂  
During the dissolving a stream of N2 wil l be passed through the solution by 
way of the lead-out tube to sweep the act ive gases out of the system and t o 

prevent plugging of the lead*=out.. The dissolver and lead-out wil l be wound 
with heating elements diss ipat ing about l-2Ki? to accelerate diseolut ion. 
Around 2400 l i t e r s of NO2 wil l be l ibe ra ted over the period of solution e s t i -
.T.3ted to take from 15-25 hours^ 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 al io The active gases present in the slug 
(aiostly 5.,3 day Xe^^^ and the 8 day Î -̂*-) known t o d i s t i l during dissolut ion v.dll 
be present in the gaa etreauu The a c t i v i t y of these const i tuents ^vill be 
3JC10"^ cur ies/cc and 3xlC'^ cur iea /cc , respectivslyo The e r a d i a t i o n s of 
5.3 Xe consist of a 35 S^ X-ray and an 85 kv j^-ray, whereas tha t of 8dl i s an 
O..4 Mev •^-raya The tolerance dosage i s of the order of 10"11 curies/cm?^ 
This would e n t a i l a d i lu t ion of lOCpOOp Since the gases wi l l be vented at a 
distance of 1000 ft^ froin the d issolver , i t appears that no arrangements need 
ba made for gas removal other than d i lu t ion at the end with a blower^ The 
gaSes ?/ill a l so carry some spray which may deposit near the vent., An area 
around the vent (2200» diameter) should be rc^ed off t o prevent contamination 
of shoes, c lothing, e tc^ , and also d i rec t hazard to personnels 

|s^ After solution of the slug^ the volun^ wil l be made up to about 
15 l i t e r s by adding ivater and t e s t i n g for the l eve l by a bubbling technique 

Of ^ ( to be yrorked on)^ The gas lead into the dissolver and the acid and gas vent 
leads wi l l then be disconnected, and a gas lead connected t o the in l e t side 

' ^ for punping up the solution^ I t i s estijnated tha t 30 Ibo^ pressure wil l be 
needed to puitsp the solution up into the pile. , The tubing to be used in the 
p i l e wi l l be sairan tubing, 3/4" 0«Do, 1/2" loD, arranged in 4 l ayers , 4 s t r ings 

C^- per layer^ Under the present design, around 1/3 of the tubing wi l l be outside 
of the p i l e , or roiighly 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 

*0 face of the pile^o At the foot of the tower i t i s estimated tha t the working 
time for a tolerance dose (»lH/day) vdll-bo the order of one hour, but wi l l be 
considerably more dangerous in close proximity to the saran tubing, once the 
solution i s punned over,> Some control wil l have t o be exercised over personnel 
•working near the p i l e once the solution i s in place^ 

The plan for t ransferr ing the solut ion to the HnSo p i l e 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 
glass sigliting tube under observation through a telescope^ A valve vdl l be 
provided in the laad-out which will then be closed from behind some concrete 
protection.. In case of need, t h i s valve can be opened and the l iquid rat'ornsd 
to the dissolvero • mkM^m' JfiB^fm' 
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The ICC Ton 6hot Pi'eparation3(Continued) 

Follov/ip,'? i s s: li.^t of che major equip'Tient v;hioh v/iil ba required ^o 
carry out the operations .Tientioned; 

lo Tv.'o .Tiotor geaeratcrs to • supply 5 ^̂ '̂  each for heading equipi7.t3nt 
and other elv^ctrical apparatus,; 

2 , A steam /generator for bendinr; the saran tubings 

3 c xii^ht large cylinders of N20 

4a A 4'»ton crane for l i f t i n g heavy shielding, etco 

5^ Possibly a centrifugal a i r blower for diluting the radioactive 
gaseso 

60 Saran tubing (3/4" 0„D., l / 2 " I.D^) for leading away active 
gases and for holding the solution^ 3000 fto of tubing and 
connectors vdll be ordered, 

7o Lead bricks for shielding the dissolver., 3-1/2 tons of 
8" X 4" X 4" and 1-1/2 tons of 3" x 2" x 2" (bricks wi l l 
be ordered) o 

6 . Forty tons of concrete blocks, 1 ' x | " x J ' (density 3) 
for shielding^ 

9 . Two megavgc pumps„ 

1 0 . 200 lbs» cone, HNO3,. 

11. 100 Ibso dry ice^ 

12a Three largo variacs^ 

13^ 50 gallons distilled water. 
Of 
-^ ., 14,> 1000 fto lead pipe, 

There are many other small items not included which -jdll be sent to the site in 
the course of the ê qserijEent» 

The following schedule of operations is contemplated at Trinity* 
Dummy runs will be made in the period April 23 - May 1, in whicti the dissolving 

^ and the subsequent pumping operations will be tested* The dissolving of the 
irradiated W slug and filling of the tubes in the K,Ji. should take place in 

CV ••*'. the period May 1 - May 3« 

' • (B) Modification of M4 Tank for Sampling 

Lead Protection - It is anticipated that the radiation in the active 
area after the gadget shot may be of the order of 100 R/hTo In order to remove 
saiuples from areas where the radiation level is of this order, an M4 tank is 
being fitted with lead protection so that the obser̂ /or and driver ivill receive 
about 1/50 of the radiation outside the tanko A total of 11,000 pounds of 
lead will be installed by the plumbing shop; they have completed about hall' of 
•;h8 job at this vfTiting. [I|^r! S'^Wir^ 
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TI:e 100 Ten ohct f^eparc^tions (Continued) 

Air Svnoly - Glean .iir v.ill be supplied to tho observer u.ad hho vlrivar 
by .'leans of compr-^i^sed nir tanks ..lountsd external ly abov-:; the ..-a.-an.; fiatcii,. Four 
tanks vjiii provide 660 cu^ f t . of a i i ' , enou,:jh for 2-1/2 hours for the v.vo -en,, 
Thij a i r v i i l be tjupplied to the mon throu:^h luc i t e v.-indo.v precsure •:iask3 end 
.•/ill provide posi t ive pre;3sure prcxection again-^t inhalirtg cf racicactiva dudt, 
especial ly dust containirii^ piutonium,, 

Samplin-i = iiamplin^ wi l l be done hy hand throu;^h a 2-3/4" hole in the 
floor of the t^nk. A var ie ty of liand sG.'ralin:^ devices '//ill bs t r i ed at the 100 
ton t r i a l o These include a post auger, a barre l auger, .and a core drills. 

In the f inal shot i t i s snt ic ipated that d i f f icol ty v,-ill be encountered 
in :ranauvering the tank in the c ra te r where the depth of loose oarth exceeds 
about tv^o l'eet„ I t i s also l i ke ly tha t the radiation near the c ra te r may excc^id 
the safe level*, 

i\n effort i s being made to have ready for t r i a l the rocket sampling 
device 3Ug.gested by Hoger '- '̂arnarq This device i s being prepared at GIT and 
consis ts of a ssn^ling tube and core catcher attached to the nose of a rocketo 
A s tee l cable rernains atti.ciiad to the rocket to f a c i l i t a t e recovery^ liefore 
launching, the cable i s wound on a special beg ooard ree l '.vhich ioinimizes drag 
on the cable while the rocket i s in f l igh ts Tlie rockets vfill be launched from 
a skid towed by the tanko Their range wil l be about 200 meters. 

Tank Fai lure - Provision must be made to rescue the ."nan in the tank 
in the event of fa i lu re in a very intense radia t ion fieidt, Two tanks are 
available and these wil l be coupled to each other with a 100 foot s tee l cable^ 
In the event of fa i lu re of one of the tanks , the other wi l l be able t o drag 
i t to safetyo 

Radiation Meters - Samples w i l l ba removed only from areas T/here the 
level of radiation i s suff ic ient ly high so tha t eas i ly measurable amounts of 
radioactive substances can be e^qaected t o be presents In general t h i s means 
that the level of rad ia t ion should bo of the order of 1 S/hr. or more, T\TO 
radia t ion netors wi l l be placed under the taxik for a continuous reading of the 

<M' « loca l intensi ty^ A t h i r d radiat ion meter wi l l be arranged so that i t can be 
inser ted 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 of the radioact ivi ty* A radiat ion meter wi l l be ins ta l l ed on the side of the 
tank to give the general radiat ion l eve l outside the tank^ Final ly , radiat ion 
meters wi l l be provided in the observer and in the driver caiipartmente to give 
the radia t ion level to v*hich the men are being subjected* ^ixtension leads to 
the external meters wi l l be provided so t h a t a l l readings and adjusti::ents may 

^ • be made from a panel in the observer 's compartmento For the f inal shot the 
range of the external meters must be from ^1 R/hr. to 100 R/hr^; the in ternal 

^ meters from OoOl H/hr= to 10 R/hr, Dick Watts is modifying his standard direct 
reading ionization meters for external mounting; the chamber which i s to f i t in 
the core hole i s ;rat to be designed and wi l l probably not be ready for tho 100 
ton shoto The other meters wil l be the conventional health models^ 

For the 100 ton shot the radia t ion in t ens i t i e s will be about 500 tiiaes 
smaller than for the f i n a l shot so tha t the meter s ens i t i v i t i e s will have to be 
considerably greater^ Some makeshift arrangement may be required here^ 

r. .• TH . . . . . . . . , • ,PCLASS1F1ED 
Observation - The driver wxll use the regular tank periscope iftr 

visual observationo The observer v.'ill be provided with a special vdde angle 
rjsriscope, the pirns for -.mich are s t i l l in the Hr.-̂ jyn:.-̂  ĝ Ôjgt̂  This oerJEccoe 
is :jrovided -vith 360"̂  motor driven rotation^ ^SSlSm 



•The ICC Ton Shot Preparations (Continued) UNCUSSIFIED 
Co^V'Unication - Driver t o observer coanunica t lon v^ill be by telep. :ons, 

The observer v d l l be ab le t o conniunicate with the base s t a t i o n or to T.o'cile 
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 rans .Tdt te r ^etSo Throat micrcphonos -.-ill 
be requ i red t o al low t h e men t o coirmurdcate without removin? t h e i r masks. 

Location of Tank F o s i t i g n - The p o s i t i o n of the tank w i l l be ijet^rmined 
by v i s u a l obse rva t ion using s tandard surveyors t r a n e i t s i n s t a l l e d on top of the 
10,000 yd„ concre te s h e l t e r s a t p o i n t s A and Po Prel ini inary surveys w i l l d e l i n e a t e 
a g r i d over the 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 angles measured v/ith t h e two t r a n s i t S o At T r i n i t y 
the d e f i n i t i o n a t 10,000 yds» i s somewhat reduced due t o tho heat waves vMlch a p ­
pear above t h e grounds I t w i l l be necessary t o mark t h e tank in 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 d i s t ance o No s a t i s f a c t o r y '^ay 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 for Sampling - Most of the 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 tho 
t ank method for 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 ece 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 t h e 
men who a r e sh ie lded in the tank^ Since t h e sampling time i s shorter using the 
h e l i c o p t e r , the t o t a l dosage can be much lesSo I t i s doubtful, however, whether a 
he l i copter w i l l be on hand for the 100 ton shoto 

• (C) Meaourements for 100 Ton Shot 

The 100 ton shot i s expected t o d i sp lace about 500 cubic meters from the 
cratero Cto the bas is of the Ra-La experience, about one-tenth of the act ive material 
may be mixed with th ia debris and t h i s may be spread over an area of about 70 meters 
radiuso Since the crater w i l l be c l ean swept, no considerable accumulation of d i r t 
ins ido are ant ic ipated and for the roost part the debris w i l l be in the form of a 
l a y e r an inch or two thick« 

The Hanford s lug i s e3q>acted t o have 300 / " c u r i e s and 900 ^ c u r i e s of 
a c t i v i t y . With a counting e f f i c i e n c y of 30>6 the gross beta counts per minute per 
gram^of d i r t w i l l be about 7^2 x ICTO In the t a b l e below i s l i s t e d e:q>ected 
average fi counts per minute per gram of san^le for the several f i s s i o n products 
and of piutoniumo 
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The 100 Ton Shot Prepfciration (Continued) 

••Su/'-ir'Piin p lans t o c a r r y out cheraic?! e x t r a c t i o n on the plutoniuin and on cxl the 
i i o s i o n r .rodacts a s t e r i sked . . I n t h i s v/ay f r a c t i o n a t i o n a f f e c t s w i l l be s tud ied 
and p r a c t i c e with chends t ry -/dll be affordsdo 

Tha whole a c t i ve area -/.ill be surveyed '.vith po r t ab l e radisLion .~eters> 
The average r a d i a t i o n '^dll be about .,01 a/hvo which - d l l be e a s i l y measurable 
u i t h our p o r t a b l e r a d i a t i o n meters^ 

About twenty d i r t samples w i l l be taken along tv/o r a d i i a t r i g h t angles 
t o one another > These w i l l be used in t h e chemical ana lys i s^ In sdd?_tion -about 
twenty ssLmples w i l l be taken t o oTOlora v a r i a t i o n s of a c t i v i t y with depth of the 
debr i s„ Gross j3 ^^^d y* a c t i v i t y measurements v d l l be .T^de from pressed plaques 
of thtfse saiiplea using t h e Geiger count ing s e t s ae well as the i o n i z a t i o n chamber. 
The a c t i v i t i e s obta ined vrill be conjjared with t h a t from an a l i q u o t of the ori^^inai 
a c t i v e s o l u t i o n so t h a t a f a i r l y r e l i a b l e e s t i n a t e of the f r a c t i o n of a c t i v i t y 
which f a l l s on t h e ground and i t s d i s t r i b u t i o n ' . d l l be obtainedo 

^D) Laboratory F a c i l i t i e s 

The eount ing l a b o r a t o r y a t T r i n i t y v/U-l have two Geiger count ing s e t s 
and one i o n i z a t i o n chamber connected t o a v i b r a t i n g reed e lect rometer . . These 
w i l l be used to measure t h e g ross ^ and y a c t i v i t y of samples of d i r t ^ A 
hydrau l i c p r e s s w i l l be used t o p r e s s t h e s e d i r t sarrples i n t o uniform plaques 
f o r measurement., 

A f a s t a lpha count ing s e t w i l l be used t o study the alpha a c t i v i t y of 
t h e e a r t h using a t h i n l a y e r techniquOo 

The f i s s i o n prodiu;t a n a l y s i s of t h e d i r t samples from T r i n i t y w i l l be 
c a r r i e d out i n t h e chemist ry l a b o r a t o r y being readied in T Bui ld ing , The 
a n a l y s i s for plutonium w i l l pro'bably be done i n S e g r e ' s e x t e n t i o n t o H Bui ld ing , 
which has been made a v a i l a b l e for t h i s worko The counting of Q£ and /^ 

O T ^ a c t i v i t i e s w i l l be done in M Bui ld ing vrtiere a counting room has been completed 
^^ . and aooara tus i s now being i n a t a l l e d o 
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