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Preliminary to the final test of the gadget it is planned to shoot 100 tons
of H.E. This shot is intended to provide some experience in measuring large
explosions and will serve as a practice episode. The radicectivity whieh will
be ensountered in the final shot will be simulated here by distributing among the
boxes of H.E. a solution of a 100 day Hanford slug having about 300 euries of
asctivity. While the geometry and the general nature of the explosion of this 100
ton shot differ in several remarkable respeots from that of the final shot, it ia
expegted to afford a mush better basis for antieipating the conditions of the
gadget shot than is now had. 1In partieularigf, we hope %o learn,

(1) what is the general utility of a lead shielded army tank (M}) as a meens
t0o enter the radicacstive area %0 obtain samples. What is the extent and depth

:f m:ho debdris from the srater and how does it affeet the mameuverability of the

(2) What is the level of radiation over astive region and how effestive is
the shielding of the tank,

(3) What happens o the redicastivity; what frastion deposits superfieially
over the ground nearby, what fraction is mixed with the earth thrown up from the

orater, and what frsotioa is essentially lost through having beea throwm up in
the air and ¢ispersed over a mush wider ares,

(4) Yhat smount of segregation takes plase among the several fissiom products
after these are isclated by chemical extrastion from smmples taken from a mmber
of positions in the astive area.

In addition, prastice will be afforded in the menipulatiom of the tank and the
sampling deviees, in the measurement of the samples of eartsh, and in the chemical
analysis prosedure for extrasting fission produsts from Trinity eerth.

Plans and Status
A) Dissolution of ard

A suitable lead shield was available and this is bdeing fitted om a Srusk whieh
will take it to Hanford. The slug will be inserted in the shield there and should de
returned to Trinity bdefore My 1l.

A stainless steel dissolver has heen designed and the shop now has the
drawings for this from the drafting room. A conerete sarsophagus (3-1/2' thiek)
to eontain the dissolwer will be stationed SSE of the woodem tower at a distance

of 75 £4. The design for the oonerete strusture has beem submi AN Gl etids
and should be completed by April 15, The soncrete IWWW%W% ja5¢d
DOL REVIEY '

. mnd .

This 4




Q
7

i CLASSIFICATION 03vpmr 1 2

ER DGC REVIEV: 14+
LR LU KEVEY 4 ‘

- -

with lead brieks (8° x 4® x 2*) and will be sapped with an 8* lead top made of these
bricks. This shielding should be sufficient to allow a working $ime of the order of
4 hours above the apparatus.

The dissolver is to be provided with a 2¢ tube through whieh the alug is
introducel, A bed of dry iee will proteet the walls of the dissolver from the
impaet of the slug whem it falls ianto the dissolver. A suetion device has been
designed whieh transfers the slug from its shield om the truck to the entrance
tube of the dissclver. The shop is fabrieating a funnel whieh guides this transfer,
The transfer deviee will de operated from behind a wall made of ecnorete bricks
and observation will be by telesecpe using mirrors mounted above the carrier,

The dissolving will be effested by periodie additiom of eone. HNO and fuming HNOge
During the dissolving a stream of He or Ny Will de passed through the solution by way
of the leai-ocut tube S0 sweep the sctive gases ocut of the system and to prevent
plugging of the lead-cut. The dissolver and lead-oud will be wound with heating
slements dissipating about 1-2KN to ascelarate dissolution. Around 2400 liters of
NO2 will be liberated over the period of soluticn estimated to take from 36-43 hours.
This gas will be diluted arcund 2.3 fold with He or Ny, thus gi around 6000 liters
in alls The astive gases present in the slug (mostly 5.3 day ul and the 8 day
1131) kmown %0 distil duriag dissolution will be present in the gas stresm. The
astivity of these sonstituents will be 1x10°® suries/se and 3x10°6 suries/ee, resp-
estively. The )y rediations of 5.3 Xj eonsist of a %5 kv X<ray and en 35 kv ) <oy,
vheress that of 34T 1is a .4 Mev ) «ray. The toleranse dosage is of the order of

210"10 quries/em’. Tis would eatail a dilutiom of 10,000, Sinee the gases will

be vented at a distanse of 1000 £4. from the dissolver, it appesrs that no srrangementa
need de made for gas removal other than dilutiom at the end with a blower. The

gases will also earry some spray whish may deposit mear the vent. An area around

the vent (2200' dismeter) sheuld de roped off to prevem$ contaminatiom of shoees,
e¢lothing, ete., and also direet hazard to perscamel,

After solution of the slug, the volume will be made wp to about 15 liters
by adding water and testing for the level by a bubbling teshaique (%o be worked on),
The gas lead in%o the dissolver and the asid and gas vemt leads will them be dis-
coaneeted, and a ges lead ecnnecjed to the inlet side for pumping up the solution,
It is estimated that 30 1bs. pressure will be needed $0 pump the sclutiom up into
the pile. The tubing %0 be used in the pile will be sarsa tubing, 3/4® OuDe,
1/2¢ 1,p, arranged ia 4 layers, 4 strings per layer. Under the presemt design,
arouad 1/3 of the tubing will be outside of the pile, or roughly 1/12 of the total
aotivity will be distriduted at sash fage of the pile. A% the foot of the tower
1% is estimated that the warking time for a toleranse dose (1Rl day) will be the
order of ome hour, but will be comsidérably more dmgercus in ¢lose proximity to
the saran tubing, emse the sclutica is pumped over., Some eonsrol will have to be
exereised over pexsomnel working near the pile omse the solutiom is im

plase,
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The plana for transferring the solution to the H.E., pile are still in an
elsnentary state but in general the idea is, foree the solution ocut of the lead
by applying pressure above the liquid in the dissolver until it fills the saram
tubing and enters a glass sighting tube under observation through a telesccpe.

A valve will be provided in the lead out which will then be elosed from behind
sane eonrete jrotestion. In case of need, this valve can be openeld and the liquid
returned to the dissolver,

Following is a list of the major equipment whieh will de required to earry
out the operations mentioned:

1. A motor gsnerator to supply 3 kw for heating equipment and other
elestrical apparatus,

2. A stesm generator for bending the caren tubing.
3. 6 large eylinders eash of No and He,
8¢ A § tom ereme for 1ifting heavy shielding, ete,

5¢ Possidly a sentrifugal air blower for diluting the radicastive gases,
This problem will be diseussed separately below,

6. Pemsidly 6 large metal filled with liguid N, (25 14) for eocoling trape
o admit setive gases. (See ccmment under 5.)

Te Bu'll tubing (3/4* OeDey 1/2* I.D.) for leading away setive gases amd
for helding the sclutioms 3000 8. of tuding and eommecbers will de
ardered,

8. ILsad hriecks fer shielding the dissclver., 3-1/2 toms of 8% x 4* x 4"
and 1-1/2 %clks of 8* x 2¢ x 2¢ (brieks will be crdered).

9¢ 18 tons of conerete blecks, 2' x 1' x 1' (demsity 3)«
10¢ Cold water lines for eooling traps, ete.

1l. Two megavas pumps.

12, 5 gal. coms. HNOg amd 5 gal. of fuming HNO,.

13. 100 1lbs, dry iee.

There are msay other small items not included whieh will be sent %o the site in
the sourse of the experiment and perhaps same bdigger equipment not antieipated now,

The following sehedule of operations is eontemplated at Trimity. Dummy runs
will be made im the period April 20 - Mmy 1 in which the dissolving MCEL\.LD
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subsequent pumping operations will be tested. The dissolving of the irradiated
W slug and filling of the tubes in the H.E. should take plase in the period

May 1 - May 3e

{B) Medification of Mj Tank for $ampling

teetion - It is autisipated that the radiation in the aetive
area may be of the order of 100 R/hr. In order to remove samples from areas where
the radiation lewvel is of this order, an Mj tank is being fitted with leed protection
80 that the obsarver and driver will receive about 1/50 of the radiation ocutside
the tank. A total of 11,000 pounds of lead will be installed by the plumbing
shop; they have sompleted about half of the job at this writing.

[

Alr Supply - Cleen air will be supplied to the observer and the driver
by means of sompressed air tanks mounted externally above the engine hateh, TFour
tanks will provide 660 eu. ft. of air, emough for 2-1/2 hours for the two men.
This air will be supplied %0 the mem through lueite window pressure masks and
11 provide positive pressure protestion against inhaling of radicastive dust,
pesially dust containing plutonium,

s

00:051_? « The sampling will be done by means of a eocre drill whiech
has been prepar or ws by the Independent Exploratiocn Co. This eore drill,
which is drivem by a gssoline engined *Johnny Motor?, operates through a hole

in the bottom of the tank. It takes a esore bit whieh cuts a 2' diameter ecre.

To this bi$ is ecupled a core sateher whieh permits the ecre to pass wpward into
the eore barrel but not in the reverse direstion, The core barrel oocmes in 2V
seotions whish ean de coupled o one another in series to produse a eore of
arbitrary langsh within the power of the motor. The samplete ocutfit has bdeen
shipped and is expested cn the site by April 15. lesed protested storage space for
the core barrels is provided next to the observer inside his lead shielded oom-
partment.

-« Samples will be removed only from areas where the
level of oa is siently high so that easily measurabie amounts of
radicastive substances ¢an be expested to be present. In general this means that
the level of radiatiom should be of the order of 1 R/hr. or more. Two radiatioa
meters will be plased under the tank for a continuous reading of the local intensity.
A third radistion meter will be arranged so that it oan de inserted in the hole
made bWy the eore drill to explore posaible stratification of the radicastivity.
A radiation meter will de installed on the side of the tank %o give the general
radiation level cutside the tank, Finally, radiation meters will be provided ia
the observer and in $he driver compartments to give the radiation level to whish
the mem are being subjeeted. Extension leads to shc external meters will be provided
80 that all readiags and ad justments may be made from a panel in the cbserver's saa-
partment. JFor the final shot the range of the external meters must be from .1R/hr.
to 100 R/hr.; the internal mdters from 0.01 R/hr, 0 10 R/hr. Dick Vatts is modifying
h‘II-; .;t:nd:drﬁr;t ‘;-.uu; ionizatioa meters for external mounting; the “‘WCEU.ED

s @ core hole is yet to be des
ye designed and wily prensif WBt \ 1973
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