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1. Bxerimestal Plan.
A, Ruiectives.

7o obtain dsta in selected interior oompartments of ﬁm
locatad within the dynamic radiclogical savircoment following two wndermmter
mclear detonstions from which it may be possidle: .

(l)'roostinatethedmlmndintiondouoraomrdein
these oompartments due to the ingress of contaminants;

., (2) To determine whether an inhalation hazard exists in these oom-
. partments due to the ingress of cantamdinants via ventilstion or combustion
alr systems;

(3) by means of measmuwrements of particle-size distributicn in sevaral
size ranges and activity associated with these pize rangeas

" (a) to sttempt correlation between biological dosimetry (primary
measuraments for objective (2) above) and physical measurements;

and (b) to provide specific activity information for mee in objective
{1) above.

B. Backgrownd and Theory

Two underwater puclesar detonations were scheduled by the Havy to obtain
data from which safe stand off distances for a weapen delivery ship {a destroyer)
; could be determine?. Among the effects which must be considered in such a

2! determination are the potenmtial radinlogical hazards which may result from the
- ingress of comtamination into the inmterior of a ship via vemtilation snd cox-
bustion ai* systems. While the scope of this project is too limited to provide
information applicable to the carplete region of intsrest, the data obtainad
pay serve to indicate whether further cortamination ingress studies are required.

; Ampondeliverynhipmhmlapedinthebuamgeurtﬂlmt

. following underwater detomation of the weapon. In this situation the ship 1s
exposed to radiation from these external sources; and in addition the ingress of
econtamination (via wentilation and eccmbustion air systems) may increase radia-
tion imtensities anc crezte an inhalation hazard st some locations within the
ship. The magnitude of these potential hazards is a function of (1) the mech-
anism of transport and deposition of airborne radicactive particles and (2) the
phyeical, chmmical and rediological properties of the particles. Quantative
information is lacking on many of the parameters necessary to evaluste the mag-
nitude of these potentizl hazards.

BuShipshashadthenquhmmttornmbero!mtodetermimthe
nesd for countermeasures and to develop countermeasures if required.

"Twls docament canteins Information sffecting the netfonal ‘

doterss of the Unhed Steter within the meaning of the
Bapionage Laws, Title 18, US.C.. Sectiom 753 and 794, The

e mmma
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Studies made on the ventilation system for the after sngine room of
the USS Crittenden sighteen monmths after the Baker mxplosion at Operation
CROSSROADS resulted in the conclusion that the ventilation system would have
drawn in enough radicactive asrosol, witb its assoclated bets and gamma
radiation 10 immcbilize and kill the occupants (Reference 1),

Base\. uypor. these conclusions further tests were conducted aboard the
{CL-2t4) US™ Uoresster uzing & non-redicactive tracer (cobalt chlamiZe) to:
(1) trace an aeroscl assumed to simulate that generated by a desp underwater
explesiors and (2) determine the depoaition characteristic of this tracer
through an averaze boiler combustion air syster and fireroom ventilation
oot e . (Referemce 2). 3imilsr laboratory tests {Reference 3) were oor’ucted
at UslKLL using mogels ol Iypical ventilalion air and poiler cambustion air
systas. It was found from these studies that large amounts of tracer were
detecied along the walls of the duct and at obstructiens within the ayxtem.

Estimates of the radiation hazard asscciated with boiler operations
on motile akips exposed to the radioactive aerosol of an undarwater atomic
burst have been made (Neference 4). In this analysis which was primarily a
thesretical study, an assumption was made that the amount of sctivity deposited
aleng the combustion air duects was neglipgible. One of the comclusions stated
thet extermal hazards will markedly increase if radicagtive materdal is de-
posited in the combustion air passapes.

Theoretical estimates were alse made of the radiation hazard framw a

contecinated acerosol entering a sh.lp s ventilation system (Nleference 5).
It ve=e concluded thzt the degree of hazard varies with the comdlition of wenti-

tics blowsrs (on or off) and with the amount of deposition of the aeresol.
The cendition of blowers off may lessen the external gaoms dose but the
potentirl contact beta hazard was considered to be a significant haeg=d in
the ventilated space, in addition to the inconvenisnce presemted by a cogtami-
nated roa- below deck. It was steted that if adoption of any countermsasures
ere comsidered they must be effective in counteracting the contact-betsa
hazard.

For ahins at great ranges but pevertheless subjectsd to the fallout
froz the zurface megaton shots at Operation CASTLE, tests were conducted on
the vemtilation and boiler alr syatems in an atie=pt to detemine:

(1) the efficzcy of countermeasures against the ingress of contaminants
intc the irterior of the ships;

(2} the deposition charmcteristics of radiocactive materials in the
test systexs;

{2) the existance of signifieant garma radiation fields ur:ig:l.nat:l.ng
froc ventilation and boilser air ducts.
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I wan determined at Operation CASTLE that, for the speclalized
gornd tions studied, en average airborne activity concentration in the un-
pretected ventilation cubicles was on the arder of 0.02 percent of the average
weatharsids concenirution {Pelerence §). The paper filter and the electro-
static precipitstor ventilaticn proteciive devices reducsd this waloe still
furile It must be stated thel the cootamingting events encourtered wee
bacieziy different frac the CROSARDADS BAKTE Shot,.

Correlation of resulic obtained from Operstien CASTIE, Operation
EATDTASE, or Operation CRIGERCAY (BARKT will be difficult because of the
nelur: of the conterinoting eveuxts.

Dvring the finsd doeontzrination phasss of the YAGs 39 and L0 2%

SFF after (peration CASTIE, it wa:i noted thal large amounts of coptamin.-
ticn were leeated alems tze immur surfaces of the mushroom type vemtilation
op:nin~s. Py the inherent natu~e of the basic desizm of these ventilation
opf:r,ir.:s, periierizie metiar was centrifugsd from the air styeams. However,
th: mamitule -of tris effect is wnknown. This effect might also be antici-
petel to exist at 230 types of air imiszites where depeciticn may take place
du= to directioncl shanges in air flow; e.g., air 1ifil ventilation intakaos
ani lovversd boiler zir izteke openings.

hile there is itile Aoubt that acute biclogicsl iejury resulting
froe emerure to zirbomm: cesiarzinsiion frac a nuclear detomation is pre
deminzntly due o ex.erncl wholz body Irradistiorn, the intermal radiation
hazzard assyclieled with the acvumlstion ef fiszicn rroducts within the boly
can be dmporlont ir indisidesls toel survive the inidtlal period.

Chorarterizatior ¢f ar imaslation hazerd in terss of the physicat
,r’pe"-.ie ¢2 &n aeme3tl alent deer net allos for 2 biolegieal intermrelo-

o of the data, For thls ressem an? beczuss of the diffieulty in characters
iz i:,; cu:"._eUs.,} arn seron-l in Serms of its physiczl-chemicszl prope*tles tha
va: ¢ bisicpnics’ saspler: in the form of small animals are used to provide
ar ecsiric:] method for assescing the inhzlation hezard to man. Expressing
th: imcercel radicticn herard from inhiled pariicuvlate falleuws in {erms of
gizvorre copecentraticnt ciud esposure time doesz net indicate the internal redie-
ticn dosy to the lungs ard othe- tissuss since orly a fraction is retainsd oy
the resrivetor srster and this froetion varier in mzppitude and in site of
deoh Zom with size and oiher physiczlechexiczl properties of the inhsled
The rgtic of elfertive tissue dose receivel by the resplratory
srzten. L5 the epnzentrubion of contazmirant dn inbsled 2ir for men ean be
ebtedn:t b eriroosletion fram date collected on guines pigs. For exampie,
the sar: relation beswsern atmeasbarie particulste concentration and depositicn
¢l prrticlic hoge pezm found in the alvenlar tissue of the lumgs of boith man
cn? opuine pize for particles of aboul 1 micron in diameter {Refersnce 7).

.

—_

This periicle size is the most fevorable for alweclar depesition in both man
er’ guine: piz (eoproximately 50 percent deposition in both).

Ter lack of corplebte pivesical characterizstion of the £ield situation
malce the simclatdion of field copditlons in the lsboratory wery difficuls,
The data recuired for labworatorr inhalstion harard studies in any given situa-
ticn include acpurate measurenent of the particle size, eoncentration, nsture
anl zpectrur of radinactivity ol the fallout mzterial. There are several field

3
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stodies reperted which attempted to delineate the intermnal radistion hargrds
frx imnalation of fallout from nuclear detonations. (References B, 9 and 10).
Ir a1 these studies, the fallouwt was dry and largely inscluble, Purther, in
these situations, little or no physical charactarigation of the fallout mater-

iel wes parformed.

In general, in thege studles and in a theoretical ulmld.im( (Beference
11}, “t was found thet the inhalstion hazard was smsll oompared with the con-
comitsm extermal radistion hezard. There is po fleld data an the possible
irualstisn hezard essoclated with an underwater detonation s planned in this
test opzration. In the event of an underwater detonation, the inhalation
hazard mey be conslderably grester becasuse of the fiwid nature of the coptami-
nated weter, base surge or fallout. Laboratory experiments indicate that moist
particless are deposited in the regpiratory tract and retained by the body to
a grect:r extent than the same material when dry (Refsrence 12).

The ingress contamination studles will be conducted aboard the USS
Herorth, D3-592, which will be moored dowrwind fram 5.Z2. Presently plenned
distarcas api 5500t for Hahoo and 3500 for Umbrells.

met:.cm systems normally supply large quantities of air to the
iaterior of & ship but under battle conditlons many vent fans are secured.
The llevr has adopted the poliecy of stopping all went fans vnder atomic attack
conditions a® a eountermeesure to minimize the ingreas of contaminztior,
However, securing the fans in engine room and fireroon ventilation systams
Tor ary lengith of time earn seriously impair kabitabllity in these spaces due
to hich ambient terperaturer.

In stirbocrl tesla with fans stopped a wariablie and intermftient dn-
duced a'r flow rorsing fra ( te 17 percext of norma” air@ows has been measured.
This reduced eir £im: with ecorrespondingly reduced welocities should decrease
ta: quamiiny and paeriicle gsizes of the asroscl whish the air sireams can trans-

port.

The veptilztion systems and spaces that were instmmenrted em the DD 592
were senscoed as represestative of the range of oaplexity and size of systems
1o be found sbozri a desiroyer an? included vital machipery spaces and associated
veat ryriens. In order to oblain & maximm and kmowm air flow test condition
si—utzting the Mans of " condition an exhaust fan was ipstalled ir each of the
vastilation systers vndor tes! to induce 20 percent of norm-1l air flow.

Jlo countermezsure has been adopied by the Havr to reduce the ingress of
eastbarination viz boller embustion ajr systems, Boiler combustior air is con-
fized to closed air passages znd, except for boiler emsing leakage, should not
vresezt an imuediste inhslatien haza.rd. However it might be neceasary to enter
toe fercod draft blower roam, a section of the air passage, to perform mainten—
znze chesks on the blower. Because large volumes of air are imvolved, it is
passitlic that contaminetion eculd be deposited along the air path in sufricient
quant ity to constitute a radiztion hazard to personnel in the firerooms or
adjacem. ccmpartmertz, On a wezpon delivery ship it is probable that full power
woild be recuired and combustion alr flow rates would be nesr maximam, Since the
test shlp was t0 be motred this condition ecould not be achieved during test.

4L
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Instezd full power air flow will be maintained tirough an wfired bollar.

This test econdition provides a suitable air flow rate bui does net include
normal heating and cambustion sffects along the air path. Alir amd surface
tamperatures will be lower than normal from the air entrance to the borner
air registers. Beyond this point where ocombustion normally ooowrs the test
conditions will be aignificantly different than in a fired doller with re-
spect to particulate transport and deposition.

Teferencest

1. USITDL lleport No. AD-200 (x). Radicsctive Contamimation of Ventilation
Supply Gystem USS Crittanden, frag BAKR Dxplosjon, Operation CLOSSROADS,
by F. R. Holden, et al.

2. Ventilation and Boiler Air Studies Aboard USS orcester (CL-1iL) by
F. E. Kawahara, J. €. Sherwin and !l H, Rigger (Umpublished).

3. lbdel Studies of Boller and Ventilation Systems, J. C. Sherwin, F. K.
Eawahara, M. R. Wallace and J. Zaecor (Unpublished).

4. USIRDL lNeport Th-l6. Parsonnel Niadiation Hazards Incident to Ship Boiler
Operation Following an Underwater Atcmic Attack by J. D. Teresi, I, U. Shnider
and H. P, Ninnert.

5. USINDL Report Th-51. Significance of Breaks in Integrity of leather
LEnvelopas of Ships Operating During an Underwnter Atamic Attack, by R. Y. Shndder
and C. L. lborris.

€. WT=G27. Proof Testing of A. Ship Countermeasures, Operation CASYLE,
Project (.4, by G. G, iblwgtyand !, i& Bigger.

7. lespiratory Dust Tietenmtion in Small Animals: A Camperison with lien.
P. E. Palm, J. li. Mcllerney and T. Hateh. Arch. Ind. Health )31 355-345, 1956,

8. Operation Jangle - Project 2.7. WT-396, Bidlogical Injury fream Particle

9. Operation Greenhouse (ilT-43). Experimenmtal (Diological Data Obtained in
Field, Parts I, II, and III. (Secret-ID)

10. Upshot-Inothole (Froject 4.1). WI-743, The Nadiastion Ikzards to Persomnel
within an Atonic Cloud. (3ecret-ID) -

11. latio of lamg Beta Dose to Whole Body Deose During Given Time Intervals
Afver Atanic Damb Detonation, C. A, Sondhaus, USITDL~394, Dec. 1952.

12. Studies on the lbotabelism of Inhaled Aerosols of Strontium and Lanthamamm.
5. He Cohn, M. B, Lane, J. K. Gong, L. Weisbecker and /. L. !Nlne.
USILDL-TE-175, Mhy 1957.
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13. The Preparation and Biclogical dpplication of Airborne Simdants of
Fallout from Nuclear Detonatien, S. He Cohn, W. B. lane, J. C. 3berwin,
Jo K. Gong and L. Ueisbecker. J. of APCA-7: 1, 1957. CLT

1. USIRDL-TR-77. Uptaks, Distribution and Retention of Fisslon Products
in Tiasues of lHce Exposed to a Simmulant of Fallout from a Huclear Detonation.
I. Simulant of Fallout from a Detopation Under 3ea later. 8, H. Cohn, Y. B.

lane, gt al.

15. USHDL~TT~-1128. [ladictoxicity Lesulting frap Exposure to Fallout Similant.
S, H. Colm, W. B. lane, J. K. Gong, £+ E., Fuller and i/. L. Milne,

C. 20TV,

Specifie activity as determined by air sampling messuraments will be
appliad to gompartment and air passapge volume to sstimate their relative con-
tributions to the tetal gamma fiald as msasured by the GITR's in the test com-
partments. A similar application will be made using surface samples and com-
partoent surface arsas.

A check on these estimates will be made by camparing GITT measurements
in closed campartmerts with those in ventilated compariments. Partiele size
distribution of the contarinated aeroscl which antera the test systems and
compartnonts is another physical measurement to be taken in order to assess the
transport and depesition characteristics of the radicactive particulate matter.

This information should indicate the relative effeciivemess af the
systecs under test to sxciude contaminants in warious particle size ranges and
provide coerrelative information on the concentration of radicactive materisl
aveilable in the particle zize range for inhalation.

lthether an inhalation hazard sufficlent to warrant further study exists,
can be approximatod by measuring the uptake and retention of sirborne radio-
activity by the respiratory system of small animals, Assesament of the inhala-
tion hazord fromw phyaical measurements alone s extremely difficult and requires
knowledze of the biclogieal factors invelved.

While the evzluztion of the interma] radiation dose from inhaled radio-
active contaminant, with any degree of precision iz diffienlt, an approximation
based on experimental data obtained from animal studies is feasible. (References
13, 14, 15). The dose delivered to the tisgsues by beta emiiting fission products
is estimated from the tissue conceniration of the isotope mixture. In thin
atudy the gamma emitting fission products are used as a tracer for estimating
the tissue concentration of the beta emitting fission products. Since the range
of beta particles in tissue is confined largely to the organ oomtaining the
eontaminznt, caleulation of the beta dose i3 essentially an estimate of the
energy made avallable by the decay of a quantity of the isotope per pram tissue.
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The isctope concentration divided by an appropriste comstant permits direct
octrversion to a wnit of dese. The calculatlon of the dose is based on several
assunptions, First, that the gamma activity of the oontaminant per gram of
tissue is assumed to reflect the beta activity when oorrected for the ratic
of betz particles 4o gamma photons in the fisaion product mixiure at the tims
? the study. Secondly, it is assumed that the radicactive contasrdrant is
even’y distributed in the organs, Calculation of the doee is also based co
the assimption that the spergy emitted in an organ is campletely sbsorbed in
that crgan. The dimensions of the organs of guinea pigs are ectually such
that a considerable fraction of the more snergetic beta particles may not be
R stopped in the organ. The orgens in man, on the other hend, have dimensions
. : sufficiently large as coamparsd to the range of the beta particles to make
¥ulld the assumption of the equivalence of ensrgy emission and ahsorption.
Thus, by extrapolatins the values of concentrztion and distribution an cbserved
in the guinea pigs used in this study (based on the assumption of similar organ
distribution and similar ratic of organ sizes in guinea pig and man) an estimate
of the dose frow inhaled material may be made in man.

An approximation of the doss rate to individual tissues can thus be
detergined by use of the following formmla:

L-E§%

where I, = dose rate in rad/hr.

I(.'.B = averape energy of beta pa.rbicleau

Q = Beis activity of each tissue in dm (gamms activity will
be measured and comverted to beta activity on the bzais ofM
the ratio of gamma photons to beta particles at l-4 days).

W o= weight of tissue in grama

E = constant factor converting Mev to ergs, erg/gm to rad, min
to hra, and gammz photons to beta particles, i.e.,

= 1-15 x 10

If thke activily per gram of tissue is plotted as s function of tine
“er eyposure, the total dose recelved by each tissue during anmy time interval
(for comparable energies) Is proportional to the area wnder its curve.

D, QOperziions

Instellation and final checks of all shipboard instrumemtation on DD-592
will be made between VAHCO ~ 25 days motil WAHOO - 4 days. leboratory facilities
;f' gc..rrv Islanc will be setup for eounting and animal dissecting work prior to
vREOD - 3 days.
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Twoe round trips daily from Parry Island the DD-592 will be
required for a maximm of ten men between
nhipiamadtonsﬂmlpuitimmth e target arrey. Begular scheduled
boat runs {IG 7.3's transportation) will be utilized wheoever feskible while
the ahip (DD-592) 1s moored off Parry Island. When the ship is sowed to the
target arrzy, regular boat rums of the L3D and ICM will be weed fer the final
placement of animals.

On WAIIDO «~ 2 or 3 days, three Task Group parsonnel and twoe project
nmuillbatmsport-dtothetostshipusingachedulcdbmtmdahipm
for a fexiliarization course for sample recovery operaztions. These same
thres men should be permanently assigned to Project 2.2 fur &l) sasple recovery
work.

;5
?
g
:
i

lihenever radiclogical and daylight conditions permits, transpertation
from the LSD to the target ship is required for sample yecovary. Total weight
of samples is ewtimsted at 1000# and s waximum of ¢ test perscmmel and 3 Task
Group personmel will recover these samples. The exposed animals must be
sheltered from green ssas while they are being returnad to Parry Island.

In order to keep the radiation dosage of test personnel required to
be aboard DD-592 prior to the second shot (MBRELLA) for preparatory work,
at 2 minimes, the target akip mmst be decontaminated betwsen the period of
WAROO plus 1 or 2 daye and WBRELLA - B days.

thile the test ghip is being decontaminated by the Task Group, all
samples from WAHOO will be processed and analyzed at Parry Island. Same
samples and 1live, highly contamimated animals will be shipped to WRIL for
chexnical and decay stwiies.

n or about MIBRELLA - 8 days, the test persommel will begin preparing
for the second shot by reinstalling and recalibrating all test equipment.
The operational requiremsnt for BRELLA will be similar to WAROO.

E. Shot Participstios

Farticipation is planned for the two Navy underwater shots, WAHOO
and (REBRELIA, as this project part of the Navy program to determine safe
standoff distances for weapon delivery ships for shots of this type, It is
required that the targel destroysr, DD 592, oo which this projects operation
are bzsed, be moved within the regicn of dynamic radiclogicsl snviromments.

F. TLETH tio

(1) GIT? (Gazma Intensity Time Recorder), (sse Project 2.1 for details)
will be installed in the test coopartments and in similar campartments which
are closcd (nomevegtilated) of the test destroyer. A GITR is a portable salf-
contained battery powered gamms radistion recorder. I consists of two packages;
a recorder unit, and a dstector unit which will be connacted Ly a suitables cable
80 that the detector mey be located at same distance from the recorder If desired.

‘m
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Bach detector unit will omsist of two concentric jonization chambers
filtered to provide a nominally flat romtgen response in the 0.1 to 2 MEV
gamma energy region. The naminal dose rate range for the detector smits will
be 15 mr/hr to 150,000 r/hr. <

The pulses arse recorded on magnetic tape and the recording time
interval of 12 hrs will bas provided by 900 ft of tape on standard 5 inch
reels. The recorder shuts itself off autamatically when the end of the tape
is reached.

Figure 1 shoss the location of GITR's in areas where nominal 20 per-
cent of rated air flow passes through the ventilation systems. It also shows
the GITL location in the AFTES FIREROOI.

An FG and G radio signal will actuate thess GITR's.
(2} Incremental Air Samplers.

A totsl of 15 Incremertal Air Samplers will be located on the target
ship, DD-592 (see figure 1 for locationa). An incremental air sampler con-
sists of 3 major componernts. These are:

(2) One 1.5 cfn canstant flow suction wnit comprising of a GAST rotary
vacuun puap llodel 0321-V3-G18X, flov control walve, protective fiiter and
trap, suction and control wacuum gapes and a !Minicorder suctiom recorder.

(b} Ledex sclenoid operated indexing head which consists of a solenoid
operated selector switch, manifolds and ten sampling ports.

(#) Ten Andersen sampler heads which consists of a seriss of four
similar astages through which the asroscl sample Is drawn. ZXach stege contains
an impaction plate upon which the asrosol particles are collected by meana of
direct impinrement. Immediately above the collaction plate is & metal plate
perforated with 340 equi-diameter holes through which the particle laden air
is drawn producing jet= of air against the collecting medis where the particles
may be deposited depending om thelr size, density and weloclty. The air then
passes over the edge of the collection media and into the next stape and so on
through the other three stagss. The diamster of the holes is constamt for each
stage, it decreases with each succeeding stage; as a result, the jet welocity
from the one stage to the next incresses accordingly. The increasing jet
velocities produce a cascading effect which causes the particles to be collected
on the various stages according to their size and density.

A Iillipore filter has been added as the fifth otage to collect amy
particle which may slip past the four stages.

The ten heads are used to collect for various time increments in
order to cover a totzl of 79 minutes. The first head samples for 1, mimstes;
the next 5 heads sample for 2 minute increments; the next head samples for
5 minutes, the next succeeding two heads sample for 10 mimutes each and the
last head samples for 30 minutes.
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211 losses within the sampling head have bean determinad in laboratory
tests to be approximately 4 percent of the total activity passing tihrough the

sampling head.

The suction unit and the Ledex Selsctor head is mownted on a shock
pour’e? Lhree tisred rack while the ten Andersen sampler beads are xnmted on
the vop of the three tiersd rack. The pampling baads only will be recoversd

after axoosure.

In order to operate these sampling mechanisms as an incremental alr
sacpiing system, two timers, which have mlti-cams operating from one
motor, latching relays and power relay are installed in ane control panel which

remotely operaies these 15 air samplers.

A flowrator and wet tesi meter is used to calibrate the air flow through
the sucticr. unit. One efm throush the Andersen sampler head must be the re-
quired flow rate in order that the data cbtained ean be compared with existing
data. -

An EG and G radio signal at i+15 for both shots will close the relay
contacts which start the timers. Closing of 2 cam in the second timer at By,
pimte will unlatch the latehing relzy and stop the timers, which then stops
the air sa—zlers.

{(3) Total Air Sampler Type A — This inatrument wutilizes the USIIDL
19 eft1 constant Flow Suction Unst which was developed in Operation CASTLL and
2 samzling hezi. The samling head will conaist of an £ inch diameler pre
fijter vhich will be either a Bollingsworth and Vose No. 70 filter or line
szfatr Appriance llo. 11056 filter and an 8 inch diameter }Millipore iecbrane
filte—. Az D.G. and G radio signal at 1-15 min will atart the timers and the
timers will start thecs samplers at H-1/ minutes and will operate cantimnuously
gritil 3 + €5 minutes. The 4iming mechanism uwsed for the incremertal air sampl-
ing systex will operziz the total air Sampler Type A for the 79 minute sampling

pﬂ'iﬂ’in

This tremer” will be used to sample air at a higher rate than the
Inere-ente’ Air Sazplers and hes been included in these tests as & baclkup in
the evert that the amcunt of activity detected by the Incremental Adr Samplers
is belo the lower lirit of the countins equipment. In the event that the
Incrementzl Air Secier heacds show detectable awounts of activity and the
sarples frem the fous totel Air Samplers are highly contaminated, these samples
frar- the 10 efr total Air Scoplers will be shipped to IIDL for chemical analysis.

The 10 cfm suction units are located as shown in figure 1 with the
sarpling heads located near each animal station. One inch pipe ooonects the
suctior wiit from the sampling head and 10 efm flow rate through the sampling
hesd will be repulzted using an Air flow rate meter and the adjustable valve
of the suction unit.

10
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(4) Total Air Sampler Type B - This will be a portable, 6 V battery

rered GAST lndel ADLAC adr sampler. A Zenith Process Recyoling Timar which
has &8 cyele of 15 mimrtés on 45 mimrtes off, will be utilised to operate this
totzl Air Sampler to extand the battery capabilities for a longer pericd. A
secon? latthing relsy oonnected to the wnlatching side of the latching relsy
use fcr the Incremertzl Air Sampler will astert the Zemith timer throuch its
res—.li.g oparation. This sampler will start at H + 66 mimrtes and will
saryiez air for 15 min pericds sach hour wntil the battery 4s eopired o umtil
IeCOvErT.

The ccllecting head will be a !Mi1lipore llembrane filter with 2 pre-
filver of gither IV-70 or B4 1106 filter. It will be operated at 12 liters
per oinutes Dats collected by this sampler and the totsl alr sampler Ho. 1
will be processed to yield an averape a'r concentration for two sampling
perizds which will cover the time period of “li mimstes urtil recovered or
unt 1 the battery will have expired. The frezh battery life under these
ovperating conditions is appreximately 24 hrs. Correlation of andmal data will
be atterpted with the combined data of all three air samplers.

(5) Surface Samples

Salt water sensitive films will be placed on plates which can be
repoved froo accessible locations of test coomoriments and will be used to
deterine activity por unit area. laterizl deposited on these fims will
be anzlyced for activity per umit arez and for sizinz of the partiele, Activity
relationship with pariicle size will be attegpted wiilizing radicsutogzraph
fivs.

{6) Counting Apparatus

{g) Gammz Rey 3pectrometer and a se¢intillation well eounter -
gl 1820 lluclear Chicapgo Co. consisis of a lbdel D35-5 scintillation dstector
{well ecumter), lMuclear Chlcarc and a recording spoctrometer which consists of
a raiiztion anzlyszer, libdel 1820 Huclear Chicago, & liodel 1220 ratemeter,
fuclear Chicago and ¢ Pristol lodel 1 Pil 560-51 Dynamaster recorder. This gamms
rzy spectrometer and scintillation detector will be located in the counting
roc of the Iniwsiok lerine and Biclo Laborator{ Parry Island, It will be
calibrated using 3 sources, ¢s¥37, 5ni12, and Ce? 1. sach less than one (1)
cierseurie.

(b} Four Pi Ion Chember - A 4 pi ionization chanber which wiilizes
& viktrating reed alectrometer. :

(c) Raciac Set AM/UDR~9 which consists of a radiac - camputer

inif.ca%;)(C?-??/lm} radisc campute indicator (CP-71/UD) and a redisc detector
(DT-4C . -

n
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{7) Relative humidity and tempsrature measurirg instruments. These
are Bendix Friez hermo graphs which are capable of meamuing tempera-~
tures froc 10 - 110°F, O - 100 percect relative hmmidity. They will be
lozated near all 4 animal stations and the data will be utilised to deterxine
whother the animals, if dead, parished due to heat or sxiessive Mamidity oon-
ditions durinzg the test run.

G. jon of o be .
This project will obtain the followling daiat

(1) Gamma intensity wersus time recorded oo tape {both dose and dose
rate vergus time) with its predicted reliadility of 20 parcent (See Project 2.1's
status repert), The data will be collected in ventilated compartments and in
similay pon ventileied compertments of the same ship. The data reduction equip-
ment will be furnished and meintsined by Froject 2.3 and GITE maintenance and
calibration by Preject 2.1. This date from ventilated compartments is to be
eccpared with data collected in non vemtilated similar compartmants in the same
ahir in an.attempt to indicate whether the ingress of contaminatsd air causes an
apprecizble increase in garms radiation,

(2) Adr sampling datz will be collected by radicactive assay of all
filtering media and collection impaction plates of the Andersen sampler head.
A1 the air samplers will be ealibrated prior to sarpling with respect to sampl-
inr rate and the total wolume of alr to be pampled per filter or collection
head will be calculated with pre-determine time date. The total activity by
this tolal velume of air sampled will yleld the activity concentration at the
time of eounting. This value will have to be corrected for counting efficlencies
and coincidence. The corrected value will then be correcied for decay to the
mid time of sampling and t¢ a cameon time base. The decay correction factor will
be deterrined either by the theoretical decay formula or samples will be eon-
timously assayed to obtain this decay eorrection fector. Decay factors obtain-
ed by amy other projesct will alsc be considersd, Once the samples are all cone
verted to € cammon time base, ecamparison will be made for sath compartment,
locatiorn and with animal data.

Carparison will be made with the animsl data in an attempt to
correlate the data obtained from the mechanical samplers. The data will further
be raduced by this project at ML to determine the cheamlcal nstwure of the
filtere! or collected material and to determine the sctivity association with
the ccllected particles.

Project 2.3's alr filtration instrument (AFl) and located out of
the wazhdoewn area gbove the Gun Director oo the DD 592 will provide data of
alrborne contaminated debris around the test destroyer to ald in the inter—
protation of the contaminatieon Ingress data by Project 2.2.

A randomly selected number of the cellection plates of the Anderszen
Sampler head will be shipped to IFDL for further phots mierographic studies.

12
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{3) Various tissues of the mmall animals (puinea pigs and mice) will
be nount -r‘ mth a scintilistion detector, radiagtion anslyzer and ratexeter
an’ iie g will rocorded on a single pen Dristcl Dynamaster recorder.

The data obtained on the anima]l tissues will be applisd as des-
erid: .l in Section C, Thmery, in an attempt tc determine the dose to th:
W34y iouil tissues following an inhalalion expesure. lortality examination
f. ;.. .zlc7r, hematologieal studies of tissues will be made.

In the event of significant internsl deposition, same of the
ari=zls will be returned to ITDL for Durther observations,

In th= event that all the animals perish during the shot, sewveral
¢ would have caused this. Some of these tauses are excessive terperature
h.:' iity, shozk, thermol, elc. Shock and thermal effects data from eother
p*c‘ie-‘.;: on the DD-592 will then be required to study these conditions. A
trerziure and hueidity recorder located near each animal station will yleld
dat: {rs- which it mayr be possible to deduce whether the small animals died
frem exesasive temperature or humidity.

2. Fresaxt Status

A. Ewperimential. and Theoretilczl Preparetlien of Test or Egquipment.

Preliminary laborztery tests hove been conducted t¢ improve the sempl-
in- yeteation capebiiities of the Andersen Sampler hexd. In modifydng exist-
irs & stare Anderner Serplers which were utilized in bacberizl aereosol studies,
it "ar 4-lerzined tral the insertion of a Millipere filter afier the 4LiLh atage
ics-ovss the sarnlir s retentiop copecitye Wall Jlosses within the sarmler were
key . to wfindr 4 percant of the total ectivity detested with the improvel Five
s‘t.a:e Lr lorsen sarple=. Tea Sarpling bias of the Andersen sampler in introduc-

ih> colivity in the aeroscl surrounding the sampler has not beer studled
du‘, to tie limdted time pricr to the tests.

Th2 increcertal gir gampling systec was tested for reproduciability
cl th: tizme incremerts during amy particular test run. Tt was determined
th:? 1%z samling syster did not vary more thon 1 percent of the total sampling
taz-.

Preasure dreps through each Andersen Sampler as determined by labeoratery
tez: vor sipnifi ccqtly. Since the air flow through the Anderaen Samrler must
Lo r_..:.i-.tained at 1 cfz in order to produce camparable dzts, this pressure varias-
tiz: wzs minimized by purchasing a suction undt which is deaigned to avtomati-
c‘.J..v. "t"Lln..e the zir flow rate over a wide range of pressure chenge. The A.C.

“cxddc 1.5 constant flow suction writ, which is essentially the sams design

as wnc UUIDL 10 efr constant flov suction unit except for the alze and capacity
hes besn tallaed ahesd of the sarmpling head to maintain s instant 1 cfm
regardlacs of the chkange in pressure drop caused by the Anderssn Sampler and
ths Ledes: solenoid selector head. Tests will have to bs conducted on the
sug.ics undts prior to the fiald installation.

13
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5. Sutmission of Construction Requiremants. =

-

The animal dissecting work will be conductec. at the Eniwetok Harine
and Eiolcxy laboratery. Permission for use of this space by the project has
bear received. Animal tissue comtinz will alsc be performed in the Enisetok
la="~- -rd Riology Laboratory-

The two animal housins ficilities must be located adjacent to the
Eniwetor: ‘arine and Biology laboratory. Power requremerts for the tuo
anins) hcusing facilities are 117 VAC for lighting end 208 VAC, 3 phase for
th: air conditione-. Ezoh a‘r copditioner draws 65 amperss oo sterting and
the normci load is 14 amperes. A Ruasell and Stoll Ne. 8412 plug at the enc
of a 75" cable will be attached to each transporteirer. The refrigerant ussd
by these air conditioners is Fre.un 12.

The project will install all other counting equippest in Nocw 3,
Brilding 465. In addition, benc: space In this roor. will be utilized for
mmintoining the electirical compeuents of the air samplers.

Tent llo. 355 will be utilized as the Projec! 's siorage and workshop
fo- the rechaniecal components of the air samplers,

C. fpecial Coniract jlegolizidon:, MamuTaclure end Deldivwery Schedules,

o staniz»d dnsiroument sheliers are being converied irlo animal
her=7ris, fasiiitlies. One cf the shelters will be & pre-exposure animsl h2lding
feiidtT and Lne second shellar will De usel to house exrosed animsls prier
tc saerifiszing. The housirgs were cogpletel oo 17 Jamue~r 195 an the air
cedslior sra were tested for one weell.

Tue 17 1.5 cfm constent flow suciion wmits were -ecelvaxl. Tests have
be:t stzries on these un‘ts edd¢ i1l be campleted prior to 5 Pebruary 1958.
Int4cllzd ior: of these units at Long Bezen Haval Shipyard on the D592 is
schediss for the first 2 weells in Februxry 195€.

D. Lus to the late delivery of many items requirad, the fina® shipboard
irotoliation of the air samp’ing systes and checkow. of instrurents wili be
acimslithed during the fingl twhy week availability period during February.

3. Spezia Jter:.

The project requires 3 Taaok Jroup persoanel for assistance ic recovering
al. sarm 23 oo D day or D1 cay followins WAHOO and WERT LA,

Tt 4r requested that 1O gallons of {resh water, two crates of oranges and
on> crete oF lettuce be made available at ldekam Field for the animals which
arz beiry air shipped to EFG. A4 animal kesper will accompany the animals
tr the vest site, Perlodic supply of fresh lettuce and orenges far the anitsl
Wi be rsquired s* the EFG. This type food will be used to suppiarent the
viarin ( reguiremsnt of animals.

KA
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Czre in shippivng the transportainer will be required since the evaporator
uni4 is over hancing and the mit pretrudes approximetely 3 £1 ower the top
of the standard instrumant ahaltar.

Assistance in checking out the alr conditioning wnits attashed to the
tw: gnimal housing units will be required at the EPG. The projest intends
te hriry spare psrt but anDy damepge to the hasic wiits in tranait will hawve
to Lo repaired by the econtracior: at EG.

Cortifieation of mon‘tors by USNL will be submitted by separate corres-
poadence following the trairing period scheduled o start 17 March 1958,
Si1:vc the last status report comments disclosed that this projsct would have
or ;- ene 3/4 ton truck instexi of the twe previously indicated, the projsct
has stippe2 one (1) 1/4 ton jee; to Elmer for project use. It is requirsd
the' nrintenance for thi: jer: bs mads aveilable ot Elmer during the period
of 6 April throvzh 12 July 1938,

15
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SHIPBOA'D FACILITIES

1. Summary of Requirements:
Itiddle Destroyer (DI~592) of Target Array for Wahoo and Umbrella.

2. Purpose:

The ilavy has asaigned destroyers for these tests. Project funding
limits the installation of instruments to one destroyer only, and since
the DD-592 has been selectod a3 the middle ship of the target array for
bath tlahot and Umbrella, this destroyer has been specified for Project 2.2
studies. This location insures that the test ship will be in signifjicant
rodiological emrviromment and atill survive the blast and thermal effects.

3. Operations Swmary:
a+ Shot participation. lhhoo and Umbrella.
b. Time it will be wtilized. 15 April - 12 July, 1958

¢. Locgtion and movaments reguired. DD-592 must be located nesr
Tlrmer antil D2 or 3 days prior to the event for easy accessibility
for installation, ibration of instruments and checkinr of animal

cages.
L, Activity to finance instzl*ations:

BuShips' circular regquirements for test ahip comversion include most
of the modifications required for these tests. These modifications are
to be financed by BuShips. Instrument installations are to be funded by

the Project with AFSJ/P funds.

Total funds suthorized by three IPts sent to Long Beach laval Shipyard
frop TDL is 7105,845.,00. Project 2.2 is chargezble for ©25,000.00 ¢f the
tctal. The [Pi's sent to Long Beach Haval Shiprard aret

62479-75-02702(75 }-6025¢
E24 T4 5-08197(85)-00253
62479-75=0831,7(85)-60258

5, Long Beach Naval Shipyard will instzll all! project instrumentation.
Finzl checkout and installation will be ccmpleted during the month of
February 1658.

6. The Task Force will maintain and operate required services on the
DD-592 while Project 2.2 will maintain all test equipment., This project
will not be responsible for final rollup and rehabilitation other than

the removal of test equipment.

R

“Ths docement santalng tnfarmetion aff

ecting the patlonsl
3t|_-nu of the Uniad Stater whhin the mesning of the —
Eipionage Laws, Title (f, US.C,, Sectians 73 and 79%4. The '

framminion or the reveletion of th contents ln any sanesr
o an usavthorbed person ks probibhited by lowt
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7. lrintenance Legquiramentsa

Mectrical powsr to a1l test squipment must be avallable before and
durins iest periods. Lighting in test compartmenta, laboratory spaces
and corridors is required wntil H-12 hours. Fresh water services is
required uwitil {12 hours. 411 {est fans must operate before and during

test porieds.

Tne test compartmomts must be relstively clesn at all times. It ia
requirad that the Task Force decontaminate the test campartments after
the first shot in preparation for the second shot.

8. Other Specifications:

a. Poter Reguirements

. timated § 2
(1) Power to pump and motor for instrumenta-

tion and animal cooling {11OVAC, 1 HP) Boo
(2) Power to 15 Incremental Adr Samplers

{115VAC, 1/2 HF motor each) 6000
(3) 4 total Air Samplers llo. 1 (3/4 HP each,

115 VAC) 2250
{L} Timers for 4 Total Air Sampler ilo. 2 40

(120vAC)
{5} Power to exhaust fens from galley, aft

engineroon, aft firercen and aft erew's

berthing (LLOV AC, 1 }F) 5000

b, Ventilation, hmidity control eor air conditiocning requirauents:
{1} Ventilaiion (nominal 2C percent of rated air flow} is
required in the three test caspartments {crew's berthing,
galley and after engine roam).
¢, Secwrity reguirements:
(1) There are no special security requirements.
d. Wilities required othen than power:

(1) Fresh cold water vutlets are required onh the ship, during
pre—test work.
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9, Personnel to be aboard:

»o accamodations reguired.
10, “~7io coommiceiien from DD 592 to Building 4AL is required froo
20 L -0 to 12 July 1958. Sound powared intercan System on the DD-592

must b= reactivated.

A E: and G radic signal at H-15 minute is required to activate
samplirr equipment for the two shots, YWahoo and Umbrella.
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INCLOSURE M Dats ... Bermarny 1958 .. ...
RAD SAFE RE-ENTRY REQUIREMENTS
r STATIGN TIME No., OF WEIGH'T OF | TRANSPORTATION
: EVENT LOCATION ENTRY DEPARTORE | PERSONNEL | EQUIPMENT | REQUIREMENTS REMARKS
" JR |
Wahoo ND~532 Welfl hrs Wel6 hrs 3 100! 103 Final Placement of
Eniwetok Andmals
Unmbrella BD-592 U=-18 hrs U=16 hrs 3 1007 Gl Final Placement of
Eniwetok Andmnals
Wahoo =592 H+6 hrs H+8 hro 9 1000 LG Saaple recovery.s
and Eniwetok lonitor to be provided
Umbrella by project.
Coversd ICH 1s suppestod for more gdequate pro'ﬁection of andmals in tranopert
from test jship to LSD. T
o The entry [to the DD-5%L at Vahoo - 18 hrs does hot involve] any Rad-Safe prgblem.
As per instruction sheits for Inecldsure M, the purpose intended is o specify that
a special kransportatipnor reentry |requirement adata even|though no llad-Sife
problem will esxdst at the atation.
i
|
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LADIOLOGICAL SAFZTY MONITOR

1. Quslified Rad-Safety monitore recomimended by project officer.

1 2 | 3 f " !
Name Rank i il or Traming & Lapeliencs as Monwr Cuatodisn ¢f Medical Hacords

Sanal ur " oq
Kame Rank I ¥ite No. ! Unit & Station (uniodsan o1 Biedienl Records

4l I Blggor G5=13 ' I usienk USIGDL  (Attn: Code 720)

F. E. Kawnhara GS=-11 l i n n

Ite K. Puller cs-11 ‘ " n

W. L. Itilne G5=11 ' | n tr

J. K. Gong Gu-11 i " "

Ao Le Guay G5~9 ! 5 1 " i

1. B llawking G5~14 ! n ‘ b

I He Brownell G5=11 l i " 1 ‘

" L1] 1l

i' E' ghan g:;—gnl( ! T ‘ " ] " Homss Cortificatien of menitors by I
\ v iy y L 1" ! " USL will be gubaiied by i
1 L Ko bobney 10473 | Y ‘ i o " e e I e |
‘ V. V. ¥ o Gt " , L cusrespondsnce rollow

zi: e flﬁfji:vn G:2? ; l v | n ing the training porded schedul= |
L n & g™ IDA usw | zaon23 | " foo od 1 start 17 thrch 1958. |
3. Project officer's estimate of total pumier of monitors i be required for this project __ 3o ..o

1IHD 1418
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