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.la"j,e 2:q)l^--jions and "ril l serve as i\ practice.episodo^ lae "'ac'i^r.et.i-.-
•-.fhi-h ' d l l oe anccxintered iSi the f i na l 3l,ot v,!?,! be aiTii^ata-i raro b̂ - • 
iriDutln^ aniong the boxes of H ,̂io a solut ion of a 100 day nanford sT.u^ 
about, 3C0 cur ies of act ivi ty^ '.»hile the ijeocietry ejid the genoral na-cvrs of 
the explosion of bhî s ICO ton shot differ in seTsral renarkable res^^ec-os 
f'^oa tha t of the f i na l shot, i t i s expected zo afford a ni.'ch hotter basis 
for an^^icipatin^.: the conditions of the ;:;ad3et shot than i s no',.' hado In 
pa r t i cu la r , we hops to l ean i : 

( l ) '/ihat i s the ,73neral u t i l i t y of a lead shielded army tank (Uk) 
as a means to enter the radioactive area to obtain saraplesa '.fnat i s the 
extent and depth of f r.hP: debris from the crater and hov/ does it â 'fect the 
rianeuverability of the tanko 

(2) Vjhat is the level of radiation over active region and how 
effective is the shielding of the tank, 

(3) Vftiat happens to the radioactivityj v?hat fraction deposits § 
superficially over the ground nearby, vfhat fraction ia mixed vri.th the eart'|5 
•ihrovm up frcm the crater, and vfhat fraction is esaentislly lost through ^ 
having been thrown up in the air and dispersed over a much wider area ^ 

(4) v^at aaount of segregation takes place amons the several % 
fission products and the plutonium after these are isolated by ohendocil w p 
extraction from samples taken from a number of positions in -the active areao 

In addition, practice will be afforded in the manipulation of the 
tank and the sampling devices, in the (neasuring of the saaples of earthy and 
in the cheroical analysis procedure for extracting fission products frp|n 
Trinity earth'o r 
Allans and Status 

(A) Uissolution of Hanford Slug 
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jsn f:. -ted on ' ̂  '~^ A suitalxLe lead shield was available and this has besn fr.tted on '^^^S^,,^/> 
a tfuck which has taken it to Hanfordo The slug will be inserced T*>-̂ >''̂  " ' V M I 

chJ.f»id there and should be returned to Trinity on April 25. 

A stainless steol dissolver has been designed and the shop is 
completinî  this., A concrete sarcophagus (3 l/2« chi.ik) to contain the 
dissolver ?dll be stationed SS£ of the wcoden to-sver at a distance of 
75 ft , IhH t^2\<^ for the .-loncrete siuSTicture has been sua-n.-.tted to Capt.. 
Uavalos and r-hould bs coapleted by April 15-- The r.oncreLe st-ucture vail 
be partially liiied vdtn lead bri'̂ ks (8" z 4" x 2"'') and -.Till be cappc 
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! *-•> -I ^ - r ^ ' r -'.riv/a an S" ̂ 3ad top .r̂ ads cf tuese bricko Th.is .shial-i'.n:;; shceld 
allov,' a Vforlcin-i tiris of 'ohe order of 4 o.ours above the aoparat.us.. 

The dissolver is to be provided 'Adth a 2" tube through .vhich the slu;- is introduced, 
n :-od of dry ice -/ill protect the v;.?.lls of the dissolver from the i.-pac': of ^he 
slug vvhsn it falls into the dissolvero A suction device has been d3ci.g;ned -.'-'hich 
ortinsfers tihe slue frora j-ts shield on the truck to the entrance tuba cf the di.3-
solver-. The shop is fsbricatinp; a funnel 'rvhich guides this transfero The trans­
fer device vfiU be opsraLed frora behind a wall made of concrete bricks and ob­
servation m i l be by telescope using mirrors mountsd above the carrier^ 

The dissolving will be affected by periodic addition of cone, liliO^^ 
During the dissolving a stream of N2 will ba passed through the solution by 
way of the lead-out tube to sweep the active gases out of the system and to 
prevent plugging of the lead-outo The dissolver and lead-out will be wound 

with heating ele/nents dissipating about 1-2KW to accelerate dissolution. 
Around 2400 liters of NO2 \7ill be liberated over the period of solution esti­
mated to take from 15-25 hours. This gas will be diluted around 2-3 fold ^vith 
N2i thus giving aroxind 6000 liters in all. The active gases present in the slug • 
(mostly 53 day Xe-^^^ and the 8 day Î -̂*-) knovai to distil during dissolution m i l 
be present in the gas streaaio The activity of these constituents will be 
1x10"" curies/cc and 3x10'^ curies/cc, respectively„ The • radiations of 
5.3 Xe consist of a 35 i<̂  X=>ray and an 85 kv y-ray, whereas that of 8dl is an 
0„4 Mev "^-rayo The tolerance dosage is of the order of I c H curies/cja^^ 
This Tfould entail a dilution of lOOpOOo Since the gases vdll be vented at a 
distance of IQOO ft^ from the dissolver, it appears that no arrangements need 
ba nsde for gas removal other than dilution at the end with a blowero The 
gases will also carry some spray which nay deposit near the vento An area 
around the vent (2200' diameter) should be rctped off to prevent contamination 
of shoes, clothing, etCo, and also direct hazard to personnels 

fs^ After solution of the slugj> the voluiae will be made up to about 
15 liters by adding ivater and testing for the level by a bubbling technique 

CV (to be worked on).» The gas lead into the dissolver and the acid and gas vent 
leads vfill then {se disconnected, and a gas lead connected to the inlet side 

*^ for puiraping up the solutiono It is estimated that 30 lbs*, pressure will be 
needed to purap tho solution up into the pileo The tubing to bs used in the 
pile will be saran tubing, 3/4" 0<,Do, 1/2" loD, arranged in 4 layers, 4 strings 

^̂ |- per layero Under the present design, around 1/3 of the tubing will be outside 
of the pile, or rpughly l/l2 of the total activity will be distributed at each 

^ face of the pils^a At the foot of the tower it is estimated that the working 
tixoe for a tolerance dose («lR/day) vdll-be the order of one hour, but vnJJ. be 

^ * considerably more dangerous in close proxindty to the saran tubing, once the 
^ solution is puntped overo Sorae control will have to be exercised over personnel 

v/orking near the pile once the solution is in place. 

The plan for transferring the solution to the HoBo pile is to evacuate 
the saran tubing and force the solution out of the lead by applying pressure 
above the liquid in the dissolver until it fills the saran tubing and enters a 
glass sighting tube under observation through a telescopea A valve yd.ll be 
provided in the lead-out vriiich will then be closed from behind some concrete 
protection^ In case of need, this valve can bs opened and the liquid returned 
to the dissolvero *" i'"ii-'ilTfl '•̂'- \— T " ^ 
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Follo',vin;T i s a l i o t of Dhe r^jor eqi^piont -A-hich v.'ill os r^qtiired ZQ 
carry out the operations m3nt.ioned: 

lo Two motor generators to-supply 5 k.? each for hsa-cing squipaent 
and other e l e c t r i c a l apparatus* 

2o A steam generator for bending the saran tubingo 

3o Eight large cylinders of N29 

4o A 4-.ton crane for l i f t i n g hea^^ shielding, etCo 

5<. Possibly 3 centrifugal a i r blower for di lut ing the radioacti\ 'e 
gaseso 

60 Saran tubing (3/4" OoD,, l / 2 " IcD^) for leading away active 
gases and for holding the solutiono 3000 fto of tubing and 
connectors wil l 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 8« x 2" x 2" (bricks wi l l 
be ordered)o 

80 Forty tons of concrete blocks, 1» x I" x 2' (density 3) 
for shielding^ 

9., Two megav^c punpSo 

lOo 200 IbSo conco HNOjc 

l ie . 100 IbSo d ry icoo 

12o Three large variacso 

13.. 50 gallons d i s t i l l e d water. 
CV 
„ 14.. 5.000 fto lead pipe. 

There are many other sinall items not included which will be sent to the site in 
the course of the experiment« 

The foiloidLng schedule of operations is conteâ jlated at Trinity, 
Dummy runs will be made in the period April 23 - May 1, in which the dissolving 

^ and the subsequent pumping operations will be testedo The dissolving of the 
irradiated W slug and filling of the tubes in the H,iS, should take place in 

p^* the period JJEay 1 - ilay 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/hr<. In order to remove 
samples from areas ivhere the radiation level is of this order, an UU tank is 
being fitted with lead protection so that the observer and driver \vill receive 
about 1/50 of the radiation ouiiside the tanko A total of 11,000 pounds of 
lead will be installed by the plumbing shop; they have completed about haK of 
the Job at this v,Titing„ OI^HI l.^ftHF'^ 
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Thlo air v,;!!! be aupplisd to the ,zon throû jh Incite •.•.•indovi' precsure -iiasks -and 
..'ill provide positive pressure pi-ctection a.-^^3.5.mt inhaling cf radicact.i.va 'iust, 
aspocially dust containinc plutonium^ 

Sa.-nplln,'; = Sa-iipling w.ill ba done by hand throu-̂ h a 2-3/4" hola in ̂ he 
floor cf bh3 tankj A variety of tend sa-Tplin.̂  devicss vdll ba -oried at zh& ICO 
ton trialo These include a post auger, a b.arrel auger^ and a core drillc. 

In the final shot it is; anticipated that difficulty vdll ba oncountsrod 
in maneuvering the tank in the crater r/here the depth of loose earth exceeds 
about tvro feet„ It is also likely that the radiation near the crater .ray exccsd 
the safe level* 

i\n effort is being irade to have ready for trial the rocket sampling 
device suggested by Roger 'A'arner, This device is being prepared at GIT and 
consists of a sacpling tube and core catcher attached to the nose of a rocket« 
A steel cable remains attached to the rocket to facilitate rscoveryo Before 
launcliing, the cable is wound on a special beg board reel v<i-iich ininimises drag 
on the cable while the rocket is in flights Tlie rockets vdll be launched from 
a skid towed by the tanko Their range will be about 200 meters. 

Tank Failure - 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 these will be coupled to each other vriLth a 100 foot steel cableo 
In the event of failure of one of the tanks, the other will be able to drag 
it to safetyo 

Radiation Meters - Saii?jlea will be removed only from areas 7/here the 
level of radiation is sufficiently high so that easily measurable amounts of 
radioactive substances can be expected to be presents In general this means 
that the level of radiation should bo of the order of 1 R/hr. or more. Two 
radiation meters will be placed under the tank for a continuous reading of the 

or local intensityc A third radiation meter will be arranged so that it can be 
inserted in the hole nsde by the core drill to explore possible stratification 

^ of the radioactivity» A radiation meter will be installed on the side of the 
tank to give the general radiation level outside the tanko Finally, radiation 
meters will be provided in the observer and in the driver compartments to give 

«»̂  the radiation level to v*hich the nan are being subjected* extension leads to 
the external meters will be provided so that all readings and adjustments may 

^ be made from a p&nel in the observer's compartniento For the final shot the 
range of the external meters must be from ^1 R/hr. to 100 R/hrcj the internal 

^ » iĜ ters from OoOl R/hr, to 10 R/hr» Dick Watts is modifying his standard direct 
reading ionization meters for external mountingj the chamber which is to fit in 
the core hole is ;/at to be designed and will probably not be ready for the 100 
ton shoto The other meters will be the conventional health models. 

For the 100 ton shot the radiation intensities vdll be about 5OO times 
smaller than for the final shot so that the meter sensitivities vail have to be 
considerably greatero Some makeshift arrangement -Tsy be requix'Od herê , 

Observation - The driver will use the regiilar tank periscope for 
visual observationo The observer vdll ba provided -̂dth a special yix&s. angle 
periscope, the plans for \'hich are still in the drAjt̂ ^̂ -" ĵ cĵ jĝ  _This oerisccoe 
is provided -dth 360° motor driven rotatioHo "̂ ĝ jgĵ '̂̂ '̂i'V̂  "f<'̂  1 .1 , .. 
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..„̂ ,̂__„ .josition of bhe tank vdril bs :'a";arr:dned 
by visual observation usin^ standard surveyors transits installed on top of the 
lOjOCO yd„ concrete shelters at points A and ?- Prslicdnary 3i.i"/3.ys -all delineate 
a jrid over the active region so that position of the tank vdll be uniquely deter-
-sincd directly from a pair of angles measured vdth the tv;o transits , At Trinity 
the definition at 10,COO yds, is somewhat reduced dee to tho heat waves v.'hich ap­
pear above the groundo It will be necessary to mark the tank in such a wa:,' that 
it can be clearly distinguished at this distance. No satisfactory "vay to detoriTins 
rocket sampling positions has been worked out, 

Heliconter for Sampling - Most of the difficulties and limitations of the 
tank method for sampling can be overcome by using a helicopter, Foi- flight at 200 
meters the men in the helicopter receive about the same radiation intensity as the 
lEen who are shielded in the tanko Since the sampling time is shorter using the 
helicopter, the total dosage can be much less. It is doubtful, hov/ever, '.vhether a 
h.elicopter will be on hand for the 100 ton shotn 

(C) Measurements for 100 Ton Shot 
• 

The 100 ton shot is expected to displace about 500 cubic ineters from the 
crater. On the basis of the Ra-La ejqserience, about one-tenth of the active material 
may be mixed with this debris and this may be spread over an area of about ?0 meters 
radius. Since the crater vdll be clean swept, no considerable accuTiulation of dirt 
inside are anticipated and for the most part the debris will be in the form of a 
layer an inch or two thicko 

The Hanford slug is expected to have 300 "^curies and 900 ̂ curies of 
activity, With a counting efficiency of 30$ the gross beta counts per minute per 
gram^of dirt will be about 7o2 x 10^, In the table below is listed expected 
average (3 counts per minute per gram of 8art5)le for the several fission products 
and of plutonium. 

element 

Cb 
•Zr 
T 
*Sr 
•«Ge 

«Ru 
*Ge 
Pr 
«Ba 
Te 
*Ru 
*I 
Sr 
Gs 

*Pu 

Half 
Life 

35 days 
65 days 
57 days 
55 <iays 
28 days 
40 days 
340 days 
13.5 days 
12,5 days 
3^ days 
330 days 
8 days 
30 years 
36 years 

Fraction 
of Total 
Curies 
,2 
ol5 
ol2 
,11 
^11 
.054 
,056 
o033 
o030 
.0084 
oOC55 
=0025 
.0025 
,0017 

Pu sniked r;ith additional 10 <m. Pu 

Beta o/m 
gm, of sample 

14,000 
11,000 
8,600 
7,900 
7,900 
3,900 
4,000 
2,400 
2,200 
600 
400 
ISO 
180 
120 

Alpha e/m 
gi57~of san^ie 
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.-'jj::.":n ^1 ns t o 7 i.-.-̂ y out cl;cruc;^-L ^.ar'-ictaan :n tea pluc-oniuii. a.ad on a i l the 
w l.^3ioA rcUaccs aG~co.'is-<t'i , In t l i s 'i.:^j rra.,tiona';ioa ajTe-cts / c l l be studied 
.̂Td a racdce d t h cnerdstry ^n.11 oe affordsao 

Tha »;rolc active area -.dll ba surveyed '.dth portable raaiat ion .reters, 
Tna avcrsge i^adlation vdl l be about ^01 .i/hr^ .;hich ndll os eas i ly aaasurable 
•idth oar portable radia t ion .xeterso 

About twenty d i r t samples wi l l ba taken along two r a d i i a t r i^ht angles 
to one another, These wi l l be used in the chemical an^ys i s^ In addition about 
t',venT:y aar-ples \ d l l be taken to explore var ia t ions of ac t iv i ty ,vith depth of the 
dabris„ C-ross /Q and y a c t i v i t y measurements v/ill be made from pressed olaquss 
of thsse saii^les using the Cseiger counting se ts as '.•veil as the ionization chamber. 
The a c t i v i t i e s obtained vdl l be coroared with that from an aliquot of tl'-e o r i s ina i 
act ive solution so tha t a f a i r l y r e l i ab l e estimate of the fraction of ac t iv i ty 
which f a l l s on the ground and i t s d i s t r ibu t ion vdl l ba obtained, 

(D) Laboratory F a c i l i t i e s 
I îB itiiMii—iiiMianr.iiii ni i i fJiai T - - rni r- —|- --^ 

The eounting labox'story at Trinity v/ill have two C-eiger counting sets . 
and one ionization chamber connected to a vibrating reed electrometer, These 
will be used to nseasure the gross /^ and y activity of samples of dirt, A 
hydraulic press will be used to press these dirt samples into uniform plaques 
for measurement, 

A fast alpha counting set will be used to study the alpha activity of 
the earth using a thin layer technique* 

The fission product analysis of the dirt samples from Trinity will be 
carried out in the chemistry laboratory being readied in Y Building, The 
analysis for plutonium will probably be done in Segre's extent ion to H Building, 
which has been made available for this worko The counting of Q£ and /^ 

C^^ activities will be done in M Building where a counting room has been con©leted 
^^ and aooaratus is now being installedo 
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