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II. INTRODUCTION

This volume summarizes the data pertinent to radliochemical analysis
of the atomic debris collected on both aerial and ground filter papers
during the SANDSTONE (Unclassified) atomic tests conducted at Eniwetok,
Marshall Islands, during April and May 1948. These radiochemical
analyses took place primarily at three field analysis stations which
were set up at Kwajalein, Marshall Islands; at Hickam Field, Honolulu,
Territory of Hawaii; and at North Field, Guam, The gross decay of
fission products collected on these aerial and ground filters was
also studied over an extended peried of time,

Gaseous samples collected during these tests were analyzed for the
gaseous fission product xenon at the laboratories of Tracerlab, Inc.,
Boston, Massachusetts,

The prime purpose of these radiochemical assays was to determine
whether or not irrefutable evidence could be obtained that fission
products which result from an atomic bomb explosion and collected on
aerial filters during flights made at certain strategic dates from
certain strategic locations. The answer to the above is unquestionably
in the affirmative, since radiochemical analysis proved the presence

of Test XRAY fission iroducts collected on aerial papers from strategic

Due to the faect that the radiochemical program was investigated on
a "crash" basis, the analyses were only semi-quantitative., Nevertheless

these analyses showed that guantitation of the methods followingz further




IIT. RADIOCHEMICAL ANALYSIS OF FILTER PAPERS

A. Collection of Activity.

The fission product activity was collected on an B x 18 inch
Chemical Warfare Type V-5 filter paper., This paper was chosen because
it was considered to be the best paper immediately available for the
purpose, being a reasonable compromise between collection efficiency
and flow rate, The paper is comprised of asbestos and cellulose
fibers with a cotton backing support.

The radloactlve particles were collected from the air through in-
sertion of this paper in a filter box mounted on the underside of B-29
aircraft, The filter box held two papers and the papers were changed
during flight at varying intervals which ranged from 1 to 3 hours.

The volume of air passing through the filter paper at the nonnal speed
of a B-29 was about 30,000 cu. ft. per hour.

Activity was also collected from the air at several ground level
stations by means of an electrically power-blown unit which held a
single 8 x 18 inch filter paper.

Untess the filter papers exposzed during aerial reconnaissance had
a counting rate of at least twice background, they were not subjected
to radiochemical analysis. Generally, the selected paper was cut in
half, one-half was subjected to chemical analysis and the remaining
half was saved for possible future investigation pertaining to long-
lived fission products and fissionable material.

B, Radiochemical Isotopes Investigated and Analytical Procedures

Pertaining Thereto,

In view of the short time available for chemical prepatory work
the analytical scheme

a in Figure l.

The chemical separation procedures finally develcped are outlined
below:

The filter paper [
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V. GAS ANALYSIS

Due to the short half life and high fission yield of the fission
produce xenon-133, it was reasonable to assume that the collection of
gaseous samples in the neighborhood of an atomic cloud and the sub-
sequent isolation and purification of xenon would result in a radio-
active count due to the fission products Xe-133 with a half life of
5.3 days, and possibly Xe-135 with a half life of 9.3 hours.
R The procedure used was
based upon the work of S. Allan kline. 4 total of 129 tanks of com=
pressed air collected by planes based on Kwajalein, 42 purified xenon
samples collected from the air and separated by the Air Reduction
Sales Company at Emeryville, California

No active xenon whatscever was
found in any of the above samples.
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VI. AIRBORNE CONTAMINATION

About four weeks following Opsration SANDSTONE (Unclassified), an
appreciable number of the aerial filter papers resulting from routine
flights out of Guam contained significant quantities of radicactive
material. A detailed investigation af these filter papers conclusively
proved this activity was due to fission products,. . Further, detailed
radiochemical studies and gross half life decay unequivocally demon—
strated that the original socurce of this activity was due to the
SANDSTONE (Unclagsified) tests, The source of the activity was fission
product contamination present in the filter boxes and overall con-
tamination of the planes, Replacement of these filter boxes and
decontamination of the planes were recommended,
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VII. PARTICULATE NATURE OF THE ATOMIC DEBRIS

Previous to COperation SANDSTONE (Unclassified}, it had been tacitly
assumed that following an atomic explosion the fission products, upon
reaching normal air temperatures, would remain gaseous (monomolecular)
in nature and would attach themselves as they traversad through the
air to dust particles or condensation nueclei, The collection of these
particles containing small quantities of fission products by aerial
filters would result in fission product activity. Thus, a radio-
autograph of the filter paper containing atomic debris should produce
a continuous darkening of the film. Hadioautographs of aerial filter
papers showed the surprising result that the activity was highly con-
centrated and produced small spots rather than the expected uniform
distribution., Figure 5 is a reproduction of a typical radicautograph.
There is no evidence whatsoever of diffusion and hence the fission
product activity as collected on the papers by aerial filtration
during the tests is comprised of a relatively small number of separate
particles in which an extremely large number of fission atoms are
contained, It is reasonable to assume that these fission productas,
along with the inert material associated with the bomb and that portion
of the tower which was vaporized, must have been condensed out to form
particles as the fire ball cooled, Three hundred of these particles
from Tests XRAY, YOKE and ZEBRA have been isolated. They contain a
large number of fission product atoms; they are predominantly spherical,
and those isolated range in size from 2 to 45 microns,

10




FIG.5

REPRODUCTION OF A TYPICAL RADICAUTOGRAFH
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VIII. WNATURAL ACTIVITY

Previous to Operation SANDSTONE (Unclassified), control operations
by means of both aerial and ground filtration were carried out, In
many cases redioactive substances were collected on these filters,
This radicactivity, which proved to be due to the presence of natural
activity (thorium and radium decay products) in the air, resulted from
the diffusion of radon and thoron into the atmosphere, The natural
activities were present predominantly on ground filters rather than
aerial filters, because the measurements were carried out more rapidly
following removal from the ground blowers and also because the con-
centration of radium and thorium decay products decreases markedly
with increasing altitude, Thegse natural radioisotopes apparently
attach themselves to the dust particles and the condensation nuclei
ever present in the atmosphere, and hence are collected on the Type
V-5 Chemical Warfare filter paper, Both chemical studies and decay
data proved that this activity resulted from the collection of radium
B and its radiocactive daughter radium ¢ and thorium B on the filter
paper, This is shown in Figure 6, where the beta activity of a 30-50
minute half life is attributed to the radium series, while the beta
activity with the 10-15 hour half life was identified as thorium B,
Hence one must.use care in interpreting groas decay data as fission
product activity up to three days followlng collection,

z\/ ﬂn— E:r‘c @

11




IX. GHOSS DECAY

Way and Wigner have shown from theoretical considerations that the
decay of gross fission products is given by the following equation:

where A ia the gross beta activity in counts per minute at time t, and

k is a constant, From this, it can be seen that the net beta counts
per minute as a function of time should yield a straight line on log-
log paper with a slope of 1.2. The gross decay of the filter papers

as measured on thin-walled glass Ceiger tubes was followed for 25,000
hours, These data are shown in Figure 7. The experimentally determined
exponent in this case was 1,0 rather than 1.2, This procedure shows
promise as a simple method of determining time of explosion, provided
that reproducible and uniform thin-walled wrap-around UGeiger tubes

can be developed,

}EE}C(Y“LI77 aﬂsle‘iio/
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X, EVALUATION CF THE DATA

The radiochemical analyses carried out on Operation FITZWILLIAM
demonstrated that irrevocable evidence of an atomic explosion
can be obtained by means of atomic cloud interception through aerial

tiltration I

The collection of gaseous semples demonstrated that insignificant
quantities of the fission preduct radioactive xenon in the gaseous
state are present in the atomic cloud.

It has been proved that the fission product activity is contained
in particles which apparently reqult from the condensation of all

these particles and thus, unlike natural activity, do not attach

themselves to dust particles and condensation nuclei ever present in
the atmosphere.

Type V-5 Chemical Warfare filter paper used either in aerial filters
or in'ground blovers I

It is recommended that further research and development be carried
out to gquantitate the radiochemical procedures used, to investigate a
more judicious selection of the fission products to be isolated, to

investigate in detail the chemical and physical properties of the

particulate nature of the atomic bomb debris, to develop a more satis-
factory filter paper, to develop a more efficlent mamans of aerial
filtration, and to develop instrumentation which is specifically
designed to assay extremely low levels of activity; this program to be

-72;¢,ﬁ¥ deleted
by Mir KMorce..
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1,0 ABS

In connection with Project Fitzwilliam carried out during the Sand~
stone teets, radlochemical analymes wers mads of alr-bornme activities collected
on filter papers and gaseous radioactivities present in alr esmples. The f£il-
ter analyses wore made at three field stationa: FRickam Field, T, H.; Keajaleln,
M. 1.; and Northfield, Guam, The analysis of alr sarples was carrled out at
the Boston laborataries of Tracerlab, Inc, | .

o

The methods of analysis which wers dsvelopsd for thia work are given,
il .- oo

The analysls results, which zre tabulated

A set of recoxmendations gre included which should be useful 1f radlo-
’ chemical anslysin operations are to bs conducted in the field for othsr atom-
bomb testa.
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‘2,0 IRTRODGUYION

In connsction with Project Fitzwilliam, Tracerlad, Inc., wee requested
by Headquarters of U, 8, Air Jorce, AFMSW-1 to conduct the radiochemicsl anely-
#is of filter papere on which radicactivities have besn collscted and also to
analyze gas samples for radlonctive contant, In accordeance with the plan of
Project Fitzwillian,

Since the decislon for carry-
ing out the project was made rmther late (Pracerlsb was informed of the pro-
gran only udoud aix waeke ahesd of the time necessary for the establishment of
field laboratories and mctuslly contracted for the work about two weeks later),
thie underteking was a "crash®™ program, Only & very short time vas mvallabdle
for preparation, and therefore, the work was to provide for only a preliminsry
;xPIOration of the posaibilitien of detecting fission-product activitiss col-
acted

1t wae reslized at the outoet that there would be considerable dif-
flowdty ir securing the necesss arsonnel for partiolpating in the project
and in preparing for the work,

1t was also Trenlized that
without preparatery rasearch spd pravious exparience in the collsciion and asaly-
918 of air-borne fission activitiea, it would not be posaible to achleve the
ultimate in sensitivity or preclsion. Nevertheleas, it wae expected that semi-
gquantitative rasults would be obtained which would be useful, and mccordingly,
the analysis project was to be undertaken, This work was done under contracte
¥28-099 mo-405 and W28-099 ac-l07, negotiated by Watson ladoratorles and admin-
istered by the Air Material Command of ths Unit

‘ - Stateg Alr J The work
undertaken by Pracerlat was given the code mo“

The work which this report covere is limlited with one exception (tatu~
lation of results of “ground filter” anslysis) to that carried out in accordance
with Itext 1 of Contract W28-099 ne-1405. This 1tem 18 entitled, "Research and
Services Required to Analyze Badloisotops Materinls in the Pield,” ZThe pro-
visions of Item 1 are given in full in Section 6.1. In brief, Item 1 requirsd
that ths contractor maan and squip four analysis etations at locations designated
by the Hsadquarters of the USAF, Three 0f these statlons were located outside
of the continental Unlted Statean and one within thea continental Unlted States.
In the way of analyeis, 1t was required that the total, "primary," beta and
gomza activity of filter.paper samples te meaeured, and furthermore that thoas
samples exhiditing rsdicactivity would be mnalyzed by the use of simple abecrber
foil technlques, and, if possilils, by a rough chsmicel separation of the basic
radlochemical groups. Alpha-activity analysas ware required 1f alphs activity
exigted in the eamples in sufficient guantity, but the cerrying out of alpha
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anplysis was left to the dlacretion of the contractor, Aleo mnalyces of gan
sarples were required, if guch samples were made availadbla,

In carrying out the provisions ef the contract, three field stations
were sot up: one at Northfield, Guam; one at Kwajalein, Marshall Ialands; and
one at Hlckam Fleld, Territory of Eawaii., Thesas stations were sguipped to do
the radiochemical spalysis of filter peypers on which air-borae actlvities were
collected, Xach station wap menned by four to six technically tralned civilians.
The staff of the etations were augmented by officers and enlisted personnel,
who asslated in the work. The etation for conducting gae smnalysls was set up
in Beoton, Massachusettn, at the Tracerlad laboratory.
the total activit

In carrying out the analyses nt the field stations

of all papers recelved was determined,

The next section gives a complete dimcucsion of the resdiochemicsl analy-
gls of the filtar papers as carried out 1n the field, together with conclusions
which can be drawn from this work. The sectlon followlng this glves a dis-
cusaion 0f the methods used and tha results obtalned in the gas-analyels work,
Hext, recommendations for future work are given which are based on experience
grined in the field work. The final section is the Appendix. Wherever possi-
%le, in the course of the davelopment of the text, detailed information, dats.
procadures, and caleulationg are entered in the Appendix.




0 DI 0CHRMY NALYSIS OF FILTER PAFPHBS

Several oonditions had to be satisfied in ordsr that radlochemicel
analyses for air-horns fisslen activities covld be made., Firetly, it was
necessary to collect snough mctivity from ths air to permit reliamble activ-
ity measuremsnts, and secondiy, it was necessary to remove the activity from
the collector in an efficisnt and reproducible manner before furtber Gonmsen-
trating it for radiochemlesl analysis, Thirdly, it was necessary to dsvelop
and apply satisfactory methods of radiochemical analysis, and finally. it vae
dssirabla to check on the radiochemical purity of fractions ssparated in the
mlysiea

3.11 Collectiop of Activity

Jor the collection of the activity, a speelsl 8- x 18-inch filter
paper (Chemical Corpe Type V-5) was used. The V-5 filter paper was not
tested previously for filtering out fission sctivities im the air but was
considsred the best paper immediamtely available for the project. It 1s
underatood that the paper was designed by the Chemical Corps to be sbout
) r cent offactive in filtering out particlas

when s pressurg differentlal of one inch of water existed acrows
the paper {Ref, 5). However, under the conditions of collection im Project
Pitswilliam, a mach larger pressura &1fferentisl than one inch of water ex-
isted acroes the paper, and it iz very probable that the effectivensss of
the filter paper in stopping emall particles was considarsbly decreased,
This decrease in efficlency may have some bearing on the possidle fractione-
tion of activities and will be discumsed more fully later. The paper is com-
posed of asbastoes and celluless fibers, and theee are supported uy a cotton
mosh backing. The asbestcs 1s used because its fibers are among the fipest
¥nown. A complete chemical analyeis of the filisr paper made by the Chemical
Corpe is given ixn Section 6,2,

The data as to the collection detalls and time of collection of all
filtsr papers to be mentioned in this report are given in Seetlion 6,91 en-
- $1tled Pilter Paper Cods Data.

Thes papers obtained by Kwajalein-based planes or at the Ewajalein
ground station were completely sheathed im brown wrapping paper after collec-
tion in order to prevent contamination of personvel and eguipment, since many
of the papers were highly radioactive and some of the radicactivity tendad to
come off the paper. Papers obtainad at other locations were left uncovered,
After expowure, emch filtar peper was counted by wrapping it sround a sensitive,
self-quenching Geiger-Maller tube (19 inches in lemgth, 2 inches in diameter,
with thin glass walls, 9§, 50 mg/em?, and manufactured by the Radiation Counter
Laboratory of Chicage, I11.). The tube was housed in a massive lsad cylinder
(walls 2 inches thick) to reduce counts caused by adjacent samples and radis-
tion. The counts ware recorded by a scale-of-bl counter, Modsl LS-64, manu-
factursd by the 21-Tronicees Uo., In¢., of Philadslphis, Ps.




Activity was collacted from the alr by an alr sampling device
which was placed on ths underside of B-29 aircraft at the positien of the
rear belly turrat. The sampling davice held two papers, on each of which
was collected about the same amount of activity. Gemerally, these ars

") 4 every bour durins a reconnalssance flight.

Activity was alse collected from the air at sevoral ground level®
statione by use of the Alr Material Command elec

trically-powared blower
anit, which scommodated & eingle Eilter paper. *
0 ACCOX(~

ance w ntract : N WorK on analysis of the filter
paper obtalned using ground~located collecting unita ie reported separately
(Bef, 6). Howsver, for comparimon purposas the analysis results obisined
with these papers ars alse tabulated in this report.

To accomplish this, the selectsd paper was cut in two along the short axis,
and one of the hglves was subjected to a leaching process fo recover ac-
tivity from the paper in order to carry out the aaalyeis. The othar half
was saved for possible alphs analysis to be done at a later date at Tracer-
"1sb in Boston. The other paper was placed in reserve in case a recheck of

‘D tha f£ield analysia wag necessary.

It wam observed by scanainz the papers with a G-M tubs probe of
an §U-3 Tracerlab Laboratory Monitor that the deposition of activity om
ths paper was not uniform, and consequently, there wam no assurance that
the activity was exactly halved when the paper was halved, When two halves
of s paper were separately counted, 1t was foupd that tha net counting
ratos would occasionally differ from one another by as mmch as 40 per cent.

3.12 Applvtical Procsdure and Techniques

® _ Background 1s the counting rate observed with no sourcs of activity in
the counting position, Baokground is subtracted from the total counting
rate to obiain tho net counting rate.




In the 1imited time aveilable, it was not practical %o train
personnel in more thman this emall number of analyses, nor was thare s#f—-

ficlent activity collected on many of the Wiﬂ
for a largs aumber of fission activities.

4 tentative analytical procadure was dsveloped in Boston, based

n radiochemical methods
(Ref. 1). During the course of the tests, the tentative procedure
davaloped in Boston was slightly modified ac the need for certain changes
became apparent. A detailed write-up of these procedure changes and tha
reasons for making them 1s given in Section 6.3.

It should Yo made clear that in these procedures tha determina-
tion of a per cent of sctivity of & partlcular radiocelement is not quan.
titative since tha technique of weighing the carrier precipitate of a
given eloment Yo detarmins percentage recovery was not emploved, and also
cartain limitations are imposed by the counbing fechniques (ses Sub-section
6.43). BHowever, gquantitative procedures are not neceasary to prove the
presence of active fission elements, which wes the vrimary objective of
tha work, Every offort was made to cbtaln reproducible results by using
tare and consistency in followlng the analytical methods and techniques.

The filter paper was leached with hpt, dilute (1 ¥) hrdrochloric
or nitric acld fn Test X, but the leach was changed %o & nixture of hot
concentrated nitric and hydroshloric acids (1 volume of conceatrated nitric
and two volumes of concentrated hydrochloric}) in Tests Y and 2. Five milli-

Zrans
were added to the leach solutlon to promote consistent leaching. The fil-
ter paper, which was thoroughly disiptegrated by tha leaching ireatment,
was filtered off and transferrsd to s crucidle where it was ashed over a
Meokar burner, The assh was transferred to a glass crystallizing dish and
counted to determing the amount of unleached activity,

M7 oo 1) et ]
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The £iltersd leach solution was evaporated to a lmown conven-
1ent volume (genarally 25 ml.) and the gross beta activity dstermined--
taking a known portion (generally 1 or 2 ml. out of the 23), evaporating
to drynass in & glass crystallizine dish, and cownting. .

The individusl f1gslon products were purified from contamine~
ting activities and isolated in the following manper. In Tests Y end Z,
three fragtions of the leach solutlion of kuown slze were taien, one for

One- and two- fraciion procedures, the details of which
are given in Sub-pection 6.32, wore tried in Test X, but the three-fraction
procedure is deemed ths best and forms the basis for the following discusg-
sion. The fractions were not necessarily equal in size. sinee they were
chogen to yleld an adesquate activity of tho redioslament being analyzed
for, whenever possible,

This procedure 1s
ovwing page, end additional detalls are

? ;
givan in Sub-section 6,35,

During Test Z at Ewajalein, a radiochemical anglysis of some of
the more active filter papers was made A saparate

A1l precipitates were f£iltersd on l-inch Whatman #42 filter paper.
The precipitate was either air-dried or dried with ether, and the precipitate
together with tha filter paper was mounted .for counting on brass plenchets
during Test X and on simple rectangular cards of 1/16-inch cardboard dwring
Tests Y and Z. The precipltates wore vncgvered in Test X, but in Tests T and
Z were coverod with cellephane, 3.4 mg/cm™, to aveid precipitate loss., Sas~
tles were counted using the following Tracerlab equipment: the TGC-Z thin
mica vindow Geiger tubs housed in the SC-9A Shielded Mamual Sample Changer

-8~




ARALYTICAL PROCEIRE

: TEST Z

Bagia® One-hulf filter paper
- Laach filter papsr for 20 minutes at the Yoiling point with mixture com-

posed of 30 ml of concentrated HNO, and ml of concentrated HCl end containing
5 mg each of Filter,
adjust volume of leach te 2% ml (or convenient known volume)} and teke aliquoet for

grous lesch activity., Divide the remainder into thres fraetions,




with Proamplifier which was connected to either an SC-1A Autescaler or an
SC-2 "64Y Scaler. In soms cases in the taking of absorption and decey datm,
the S6-6 Autcmatic Sample Changer was used. The total counting rete of o
sarple wae anrrected for background and coincidence loss bub was not cor-
rected for self-absorotion, absorption by the cellophane, self-scatiering,
or backscattering,* Consistency was observed in the counting techniques so
that the magnitude of the scattering end absorntion corrections would remain
constant, The detaile of the mounting and counting techniques are given in
Section 6.4,

3.13 Absorption and Docay Data

In arder to study the characteristics of radiation from ssparated
and unseparated fissiop activitios and to verify ths radigchemicel purity
of the fractions separated, sbsorption and decay dats were obtained, The
absorption data were taken and emalyzed in accordance with the method dsvel-
oped by Feather {Ref. 2).




3.211 Goneral

A [ - vreckdown of samples
by laboratory and test is presented in Table 1. The results of all radio-
I chemdcal analyses performsd prior to June 1, 1948, 1s given in Section 6.5.

The data include groond stations and air-filter papers. The tabulation is

cowplete for artificial activities, and no elimination of doubtful values
brs beern made.

>
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3.213 Reprodueibility of Radiochemical Analyses

At Kwalalein during Test 2, multiplicate analyses were made of
aliquots of several leach solutions to find out the reproducibility and
precision of the analysis for a given fraction. Tables 2, 3, 4, and 5 sum-
narize these analrses.
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TARLE 6
0 BATURAL ACTIVITY PAPERS
¥rap-Around
Bllter Paper No. Net C/M at Fraction -

Hiclkam L6 5 yi 8 X
T-0040 148 — P - - i
F-0037 488 —_— —_ -_— .- &
F-0036 i) — - -— -— A
r-0034 512 - - -- — A
F-0035 751 T P A A -—

” P = B activity present

A = B activity asbsent

T = Trace of beta activity (10 ¢/m)
72:}&4'0 w4 /LT;;”.& 2o
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TABLE 7
‘JECAY OF NATURAL ACTIVITIES

” Shoron Series Elepent - Bgdon Series
Tn Thoron, (gas) Badon Ro
» T1/5 = 54 ssc. ) Ti/p = 1.825 days
Q &
Th A Boloniwm Ba A
T1f, = 0.16 ssc. T1/p = 3.05 min.
24
Th B Lead Ba B
/> = 10.6 hr, T1/, = 26,8 min.
B
™ C Bi pmuth Ra G
1’*1( = 60.5 min. TLfz = 19,7 min,
B (26.39) B (59.9%)
” T™h Gt Poloniun Ba ¢}
1/, = 3 x 1677 sec. 7/, = 1.5 x 107" sec.
(33.2%) a a
[ 4
Pb2%8 (stadle) lLead Lead Ba. D
TL/Z = 22 years
Th o Thallium Bi srmath Re E
'1‘1/2 = § days
Ti/2 = 3.1 min, g
p )
Polonium po?l0
o T1/, = 140 days
: a
Pb2® (stavle) Lead Lead 206 (gtable) Lesd
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3.22 Abgorption Besultp
3.221 ZIptreduction

Bate-radiation abearpilon measurements of the separated fractlons
were made to prove that the deafred radioslement had been isolated and to
eetablish whether or not impurities were present. 1t was also of interest
to determine which isotopes of & given radioelement were present, ard in
vhet ratio these lsstopes were present,

The general method of determining the energles of the betn radia-
tions from a sample 1s to determina quantitatively the extent to which these
radiations ars sble to penstrate matter., The measursmenis were made by
interposing between the sample and the G-¥ tube window aluminum absorbers
of increasing thicknesas and taking a count after each new interposition of
the absorber, A seml-logarithmic plot of net counts per mianuts versus ab-
sorber thicknesg was then constructed, end mnalyzed by the method developed
by Yeather (Ref. 2) to determine the maximim ranges of the beta radiations
present. The Peather mothod is based on the assumptlon that the abgorption
curves of simple beta emitters (or of the individual components of complex
emitters) are of about the same shape when the logarithm of counting rate is
plotted sgainst fraetion of range. To carry out the analysis, an analyzer
is propared, using m staendar? beta emitter of kmown range. Thiz le placed
on the logarithmic scals, and the marks on the analyzer give the logarithm
of the counting rate, which corresponds to the thickness of aluminum ab-
gorber eguivalent to 0, 0.1, 0.2, 0.3, 0.4, etc., of the total range (tenth-
ranges) of any given beta particle, UX, was used as the standard beta emitter
in preparing Feather analyzars for this work, '

If several radlations are present, a somplex ebsorption curve
is obtained, which may be considered the sum of the curves which ars the
adsorption curves of the sepmrnte radiations., In practlice, a tomplax curve
mey be broken down into 1ts zeparate components, provided the beta components
are sufficlently different in energy (at least by & factor of 2), and pro-
vided that no more than two or thres components are present, The process
of breaklng down an absorption curve ie first to pubtract the gemme back-
ground, 1f eny, and then subtract the beta components, one by one, starting
with the most snergetic ant working toward the wealkest component., The re-
sult 1s to obtain & set of component absorption curves which when added
‘together duplicate the orlzinal complex.

The counting rates shown by the meversl eurves at gere absorber
are approximately proportionsl to the aetivity of the components and from ~
these connting rates, the prorortisng of the component isotepee in a aampls
can be evaluated. The range of 2ach beta component is determlped Yy the
usual Feather analyzer technique.

After u determlnation of the range, the energy ¢f each beta
radlation componsnt can be determined from a range-energy plot (ses Fig. 21).
H H -
dedebod 3y R ‘
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-Bepresentativa absorptlon curves for sach of the separeted fractlcne and

for each of the mixed-activity fractions are presanted. Yeather ranges
were letermined at ons-tonth values of the range of each beta compouent
and are given on the absorption graphs. The energles of the component
radlations were then datermined and compared with the literature values of
the energies of the vzrious ieotopes of the 1solated radiocelement (Rer. 3).

3.222 Mized-Activity Fractiong

Absorpti : ach of the mixed-sctivity fractlions
(ash, leach aliquot, ware mada t0 record the
radiation characteristic of each of these fractions, The beta-absorption

curves for the fractiona (Figs, 22, 23, and 24) are very similar in shape,
end each shows a gamme background of approximately 0.4 per cent of the
total bets radiation. Although lnown to ba composed of a numbey of flegion-
product lsotopes, each absorption curve yielded to an absorption enalysis
and exhibits two predominnnt bets componernts of 1.35 to 1.7 Mev and ca. -
0.4 Moy in energy.

The fact that peuedo-~beta components wers obtatned from a mim-
ture of metivities is evidence that an absorption enalysis elone dces not
rrovide’ conclusive identification of the presence of p particular isotope.
Hoveveyr, the idsntification of a gilven lactuope of an element begomes more
conclueive 1f the chemintry for aseparating the element is known to yleld
the slement in a high degree of purity, and becomes practically positive if
both the half-life snd the energy of the deta radimtion as obtained from
decay and sbsorption unmlyses for the isotope of the separated element mgree
with the repoxted values for this isotope. Since the methods used In the
field were not designed for high decontaminatlion of an isolated element,
the absorption analyses of the isolated radicelemsnts provide evidence
that buspected isotopss of the {solated redicelements are present, but this
evidence miat be supported by a decay snalysis hefore identification of

“an 1sotope is certain. In interpreting the results of absorption measure

monts of an isolated radioelement, an experimentally determined energy
value for a component of the beta rediation which 1s within 20 per cent of
the bats energy reported in the litersture is considered a2 reasonable

identification.
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340 EECOMENDATIONS

If in the event of other atom-bomb tests, it should prove deslrable
to conduct radiochenical analysis operations in the field, the fellowing recom~
mendations are made:

s

4f€/ 95 4’6'/(37"5‘1 b)
(| B e .




6,0 APPENDIX
- 6,1 Extract from Contract W28-099 ac-l305
Item I: Research and Services Required to Analvze Radioactive T30 tone

3 n the Field




6.2 Chemlecsl Analrsis of Type V-5 Filter Fager
Following is the chemical analysis of the Type V-5 fllter paper®:

-

% - Private Communication, letter from Colonel H, W, Ehrgott, USAF Sxecutlive
AFMSW-1, Special Weapons Group, to Dr, F, C. Henrliques, Jr,, Tracerlab, Lac.,

Boston 7 .
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623 _Dotailed Anslvtical Procedures
Q[' 6.31 Iptroduction

The analytical procedures as used in ths various teste are pre-
m sented in datall 1n this section, The 41fficulties encountersd with a
procedurs and the results of deviations made from the procedurea are dis-
cussed after the presentation of the procedures.

6.32 Prpcedure Devaloped in Boston

The tentative analytical procedure shown in block form in Table 17
was developed in Poaton during the week that was avallable thers for deviaing
an anaiytical scheme, It wae based mal n findipzs from a litsrature

6.33 Rast I Procedure

Berpre Test X it vas roalized that the above procedurs had several
fanlts. The modified procedure which was used 1s given in Table 18.

0 Ia the tentative proceturs, NN
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6.8t Details of Mountipe and Countips Techalquee

6.41 Gepersl

During the tests enlisted military persemnal were trained in the
operation of the counters and in Tests Y and Z handied all or part of the
decay and absorption measurements at the several field stations. They were
also trained in slide rule operatlon for calculating counting rates and
wore instructed in making the necosgary background and coincidence correc-
ticns of the counting ratio, A few helped plot decay and absorption curves.

6.42 Mothods of Mounting and Counting

All preaipltateas were deposited end dried on l-inch circles of
Whatman $#42 £11ter paper {(see FTig. 44 for description of filtration appara-
tus). In Test X the filter papers with the precipitates were mounted on
Tracarlab Z-7? bress planchets and secured in place Ly close«fitting brasa
sleeves which fastened down the protruding filter-paper edges, The planchet
with filter paper and sleeve is illustrated in Fig. 45. Becanse the precipi-
tates wore flalky in naturs and were not covered, occasional loss of some
precipitate from the planchst ocourred, This loss of précipitate could not
be tolerated heocsues of the serious errors introduced in decay measurements.

Bocause of this drawback in the use of plemcheis, the precipitates
obtained during Teats Y and 2 were mounted on flat pisces of 116 inch card-
board and were covered with cellophans, The card used at Guam and Ewajalein
vas 1 15/16 inches x 4 1/2 tnches and was placed on top of the sample slide
for insertion into the sample changer, The card used at Hickam was 2 2/32
inches in width and approzximately 5 inches in length., To use this card, it
is necessary to remove the metal sample slide and te fit the card into the
sample-slide grooves for insertion into the changer. The latter-type card is
ths more satisfactory one because it is held mors rigidly in place 3in the
counter. Another advantage of ths cards is that, being flat, they are vely
ensily filed., Sketches of the cards are given in Pig. L6,

The sample¢ were glusd in place on the cards and then covered with
cellophane, 3.k mg[cm2 in weight, vhich was fastened to the card with glue or
scotch taps. It 48 probably not necessary to glue the papers in place if the
¢allophans ia atretched tightly encugh to prevent movement of the paper. In
fact, 1t has heen discovered advantageous not to glue the papere in place be-
cause then they can be easily removed ghould the need to do g0 arise,

Ths leach-sclution aliquote wers evaporated to dryness in glass
crystallizing dishas, 1 inch in diameter and 516 inch in helght, and were
counted directly in the digh. The filter-vaper ash was alao tranaferred to
& glass erystallizing dish for counting,
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TRACERLAB E.8 FILTBATION AFPPARATUS

Pig. 44

8

Pyrex gloss tube ____ |

3lase projections for

attaching springs —-—Q

¥ritted Glasge
Mac i-;.“ A
L]

L

. - 1%"'
2

Pyrax Glase 1
Funnel
Yy =

field experience indicatad
that ruabder bands were more
satisfactory than springe for
holdlng the two pleces tightly
tagether., Springs do not hold
tha pleces tightly enough to-
gether to prevent aome of the
precipitate from apresding

out between ths hearing gur-
facae.
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Ground glaas dearing

gurfaces around edges

Filter paper is placed
,g{é here

If veed with an Fisher

P ltration apparatus in-
stead of a suction flask,
this tudba should be
lengthened so that 1t
fits well 1into the re
coelving vessel, Othar-
vise coneiderable fil-
trate is lost due to
filtrate spattering.
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PLANCHRT ASSBURLY

Sleeva in posltion
""—'—lo slip over planchet

o] 22 e
32

Jlter paper e a__l.__
with P’Pe- e — — ——
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Tatulated belaw are the results of all filter-paper analyses compleied
prior to June 1, 1948, The data are segrezated by teat and station. The tabula-
tion is complete, and no elimination of doubtful values has been made. ,

fje,s I23 H)yemf}\ )49 k;"ﬁ
/,;A/% 19 %'Doflr 30 end

/-;""‘-‘Afg e )1
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69 S Cod ' .
6.91 Filter Paperg

In the following table date ars presented for each of the filter
papers mentioned in this repors, The filter papors are srranged mmerically
in alphabetical order using tha one- or two-letter station code as srumerated
on page 138 of this report. For each fiitsr the following informailion ie
presented: tho test which caused tha ectivity on the filter paper, the tlma al
tha beginning of the eaposurs of the paper, the altitude at which the activity
waa picked up, the geographical position at the begloning and at the end of
tha gosure, and the net comnts par minute as first messured. "P, E.Y in the
Fet C/M colump indicates that the filter peper was too radioactive to bs countad.

PABLE 31

/?»7<J7l Phewead 181

i} remo;nbw €

Tble 37 Ooluted &y
/-);'r' r’;w-e

]P0~




6.92 Xagk Samplea ) o

The datailed collsstion data for all gaseous tank sarples are pre-
sonted below in Tabls 32, These saiples were collected at verious locations
over the Paclfie, In ths case of the samples mambered ¥5lU=-,* only aversge
valuas for ths altitude, location, and time—of-geampling period ware received.
However, with the othere mora specifie dete wers available.

Samples mombered J08-A1, 308-A2, &tc.. indicate flights origipating
from Falrfield-Suieun, while those rumbered 308-1, 308-2, etc., indicate flights
originating from Berbder Polnt, Hawaiian Islande,

© TARLE 32

u ¢

fies 183 Mhorowgh 189 «H

’“ernq‘w,o)er o'F'_)/sbfx 32
d)v,,u?ful zy M"“Ei‘ct




6.93 #&dx Badugtion Samoles

The detailed collection data on all samples recaived frem the Air
Baduction Company, Fmsryville, California, sre pressanted below in Tabla J3.

Srapla. No. Tixa aod Dabe Brocopsed Yoluwes Bample
(Cu, Tt.) {cc)
: sk 22°C and L Mo
1 ohOSHOZ to 0416307 May 3,300 3
2 052100% o 0514302 May 5,300 23
3 0518455 to 0617002 May 6,800 a6
Yo 0620552 to 0716302 May 6,000 150
ha ‘ Sample tubs empty upon yscelval
5 0720062 to 0818302 May 6,900 105
6 ¥ot recelvad
7" 0921302 to 101630Z Hay 5,800 130
8+ 1020152 to 1118307 May 6,200 108
9 1120352 to 1216352 May 6,100 130
10% 122040Z to 1316202 ¥ay 6.000 116
11* 1320152 to 1416152 May 6,100 L
12+ 1420102 to 151610 May 6.550 1ho
13= 1519452 to 1615458 Muy 6,900 135
1L 1619252 to 1716257 May 7.300 a5

* ~ Samles processed in Beston
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TABLB 33 {Cont.)

oN 012
Sasmle Ho. Iixo and Date 2112:%“1.9_9%: mjfc%%m
at 22°C and 1 Atm.
15% 1720002 to 1816002 May 6,150 26
16* 1815402 %o 1915402 May 6,100 30
17* 192020Z to 2016207 Kay 6,200 30
18e 2020402 to 2116407 May 6,000 36
19* 2120202 to 2216302 May 6,200 32
20+ 2220302 to 2316007 May 6,023 18.5
21+ 2319552 to 2815552 Nay 6,200 96.9
22+ 2020457 to 2516452 May 6,100 100
234 252010% %o 2616102 May 6.200 100
24 2620102 o 2716102 May 6,150 124
25¢ 272010Z to 281610%Z May €,150 125
26> 2820302 to 2916302 Hay 6,000 127
27 2920152 ta 3016152 May 6,100 135
28+ 0118002 to 0215002 Juns 6,450 136,82
29+ 0220102 to 031610Z Juns 6.150 135
30 0320102 to O41610Z Juna 6,100 72.8
1 0420042 %o 0515042 Juns 6,000 72,8
32+ 0519302 to G61600Z Jumne 6,153 82

¢ - Bamples procensed in Baston

lGi




TABLE

33 {Cont. )

AlR BEDUCTION SAMPLE COTE DATA

Samnde Ho. Iime, and Date mﬁ:fn%t%?.m .-%uﬂf.caim
at 22°C and 1 Aun-

3 Broken in transit
e 0720152 to 0B1515% Juns 5,800 B2
35 082110% to 091510% June 5,450 76k
36 091930% to 1015302 Juns 6,100 108.7
37 Broken fn transit »
38+ 112020% %o 1215202 Jugne 5,800 67,6
39+ 1219302 to 131630%Z June 6,500 6.8
o= 1319302 to 1UL530Z Juns 8,100 120.%
Lbys 1420202 to 151520% June 5,800 88

* - Samples processsd in Boston

-1G2-




6.9% jAcougmlator Samgles

51x samples vers received from West Coast locations collected in

"acoummlators® constructed by Cleveland ¥ire Works, Puclid, Ohle.
collection dsta for thses are presented in Table 34,

TABIE 34

~193-
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o S0 OF FIELD RIES.

In the folloving a listing is given by field laboratory of Tracerlab
and Alx Force personnel who directly contributed to the technical work done
in connegtion with Contract W28-099 ac—4#05, Fiald Phase, under dirsction of
Dr. ¥. C. Houriques, Jr., Tracerlab Technlcal Directer.

HICEAM LABORATORY
Traceriab Fergonnel
Dr, W, C. Peacuck, Technlcal Mrection of Feld Operations
My, J. ¥, Jones, In charge of lsaboratory
My, J. W, Cryder, chemist
Mr. 0. P, Rose, Jr., chemist

Misas J, G. Whitney, statisticisn
Miss T, J. Colson, secretary

r F Pax

Capt. 3., E, Davia

Lt, W. E, Potigo

. §/Sgt. E. A. Anderson
Sgt. Plilzon

Sgh; Baker

Sgt, G. Adams

Sgt, Jobanson

Sgt. Trapp

EHAJALFIN LABORATORY

Tracerlgh Perponnel

Dr, L. R, Zumwalt, Field Supervisor and in charge of laboratory
Mr, L. Burrls, Jr., chemist

Kr. R. A. Brightsen, chomist

Kr. Y, Sakakura, chemist

Mr, D. ¥, Comstock, techniclan

Mr. A. Thomas, elecironic englineer

Mrs, M. J, Barker, secreotary
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(1)

(2)

(4)
(5)
(6)
(7)
(8)
(9)
(10)

(11)
(12)
(13)

(14)
{15)

Feathar, N., PROC. CAMERIDGE PHIL. SOC, 3%, 599 (1938): eee also
Glendenin, L. B,, NUCLEONICS 2, 12 (1948)

Way, K. and Wignsr, B. P., PHYS., REV. 71, 1318 {1948)

Spence, R, W., Private Communication
REPORT I1I, Analysis Phase, Contract W28-099 ac-lt07 (Phage II CC-55)

Peacock, W. C., PEYS. HEV, 72, 1000 (1947)
Grummsit, ¥, B, and ¥ilkinson, ., NATURR 161, 520 (1948)

Spence, H. W., Frivate Commwunication
HEPORT II, Contract ¥28-099 ac-405

Cady and Cady, ANAL. ED,, IND. AND ENG. CREM. 17, 760-6 (1945}
Tbid 16, 919 (1947)

Damkohler, @. Z., ELECTROCHEM, L), 74-80 (1935)

Moreen and Lepape. GCOMPT, REND. 183, 171-5 {1926)

Kline, S. Allan, Notabpok 2598 Manhattan Prodect, los Alamos laboratory

Balcar, ¥, R. (Dr.), Research laboratory, Air Reduction Company,
Erivate Communication
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BEPORT II CORTRACT W28-099 ac-405

1,0 cr

After the completion of ths fiald phase of Project Fitzwilliam, part
of Operation Sandstone, analysis of filter papers from ground blower and air-
barne collectors for flsslon-product activities was continued at Tracerlab
lgboratories at Fickam Field, T. H,, and Boston, Massacmsetts. This report
covers work carried eut during the psriod June 1, 1943, to September 1 , 1948.
(The field phase is covered in Rsport I of this contract.)

) Decay studiea of separated fractions obiained {n the course of radio~
chemical analysis in the fleld were continued to obtaln additional information
sbout ths radiochemical purlty of these separated fission products. A discus-

‘D sion of thess results and the impurities found is included. !

A study was made of alr-borne filter papers collected in flights
out of Guam after June 1, 1948, It was found that these actlivities originated
in the Sandatone tests snd had remained on the surfaces of the aircraft used
for these flightsa, -




2,0 INTROIUCTION

In accordsnce with Item 2 of Contract W2B.099 ac-i05, after the
tarmination of the radiochemical anmlysis work carrisd out during the Sand-
stons Test, as & part of Project Fitzwllliam, analysis was nade of long half-
11ife conetituents of activitles collected on fllters. ltem 2 resds as®
follovws:

“At the termination of the field problem, or concurrently if feawible,
those samples which exhiblt outstanding activity in the £101d analysis will be
returned to the Tracerlab laboratories in Boston for a more detailed radio-
chemlcal anslysis. In this analysis an attempt will be made to i1sp0late sand
1dentify as meny 1sotopes as pomsible by ordinary radiochemical mesns. I
quantitativa results on a psrcontage basis can be obtained without undus dif-
ficulty, %t 18 desirable but not necessarily a mandatory requirement of the
contract,

This report covers the work done under Item 2 of the contract and
represents work dome over the period June 1, 1948, to Sentember 1, 1948,

As the project developed, it bocame svident that 1t would he dssir-
able to conduct work on the analysis of long half-lived constituents in two
locations insteed of a single location. Accordingly, some of the work was
carried on at the flald laboratory at Hickam Field, T. E., which was continund
in operation after termination of the field phase of ths worl. The remainder
of the work was carried out at the Tracerlab laboratories in Boston. Ome rea-
son for continuing the cperation of the Hickam Field laboratory was the neces-
gity of having a laboratory where analyses could be made of mctivities collected
i1n the Pacific Ocean area after June 1, 1948 (the date of termimation of the
f£10lé work in comnection with Projact Ftewilliem) under the interim net opers~
tion.

The decielon that a continued surveillance of air-borne activities
wap desiradle mads 1t necessary to extend the analysis work done after the
completion of the field phass. On the other hand, extensive dstalled analysis
of filter pepers collected in the field was not necessary ase originally contem-
plated since snalyses of constituenis on a percentage hasis were obtained in
the field., All active filters collected after June first were analyzed, Yo~
gother with a number of filtera collected prior to thls date.

Decay stulies of separated fractions obtained in the course of radioc-
chemical analysiz in the field were continued for the purpose of obtaining
additional information about the radiochemical purity of thesme geparated frac-
tions, Also, the decay measurements of the unseperated activity on filter
pepers collectad during field operations were obtained. :

2’?4— 3 Oje()ef/ea{ i)/
- A—l t—"}:;ir-g_e . -




hods itations
3.11 Hissiop-Product Analysis

In carrying out the gnalysis of filter pepers after June 1, 1948,
whether collected prior to the end of field operations or subsequent %o this
date, the analysis procedure as devsloped for Test Z was used. The develop—
ment of this procedure, the details of the analysis, and methods of mounting
and counting samples are given in full in Report I of this contreet.

The tebular outline for the Test Z chemical procedure 1s glven as

follows (Table 1 ), 1t is to be ad aver, that aft u rat _the
procedure wag modiffied slightly in

Another test of the analysis procedure was made where the [

as carried out in the procedure outlined above,
was compared with the rasults obtalned by using the classical method for
the

Ref. 1 ).

The chief limitations of the analytical procedure are as follows:

a. The analyses as carriad out were, sbrictly svesking, not

quantitative since the technique of I

S

_

c. Llimitatlons are also imposed on the gquantitativeness of
these determinations by the counting technioues which were used, and thie
1s discuased 1n full in Report I of Contract W23-099 ac-i405.
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3.22 Apalyses of Filters Collescted After June 1, 1948
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9,0 TEEORETICAL CALCULATIONS AND CURVES
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SPeQET

TEEPORT IiI CONTRACT ¥28-099 ac-H07

1.0 ARSIRACT

As part of Project Fitzwilliam duriag the
£ ~borne

ration Sandetone teat,

gagplas

RExposed filters which contained sufficient activity wvere sent for assay to
rediochemical analysis laboratoriss opsrated in the fleld by Tracerisdb, Inc.

The principal laboratory for saalysis of ground filters was located at Hickam
Tield, T. H, The locations of ths other two 1aboratoriens were Kwajalein,
¥. 1., and Northfield, Guam.




2.0 INTROJUCTION
This report is concerned with Item III of Coatract No. W28-099 .

ac-l07 entitled "Analysis FPhase,” The reports on the training phase and
ronltoring fleld phase have basen submitted in taa form of Report I and
Report I1 of thls coatract. Item III of thle contract is guoted bvelow:

*The contrsctor will prepare fifty (50) copies of &
final report covering the analysis of leng half-1ife radioac-
tive constitusnts of filter papers taken at monitoring
sites which are consiiered to be sufficiently active to
warrant further analysis and investigatlon, The analyals
of these filter papers will be carried on in manmner aimd~
lar to that describved in Item II of Contract W28-099
ac-405, Tinal phass report to be remdered thirty (30])
days after snalysis has been completad, "

The results of chemical emalysis of ground fllter papers ia
given below, but much of the datailed dlscusoion of the chemical procedures

used, their reproducibdility and significance is covered in Repart I and
. Report II of Contract No. W28-099 mc-L05.

A1)l filter T8

-

Fllter papers have been analyzed from all stations that sent In
papers measuring more than twice background on arrival. Among the papers
thus selscted the moet active papers were analyzed in order to got maximun
accuracy in the radiochemical analysla, #

A study haa been made of the decay of netural activity collectad
on ground filtere, Results of this study are given in this report.




3,0 BADIOCHEMICAL ANALYS1S FROCEDURES

m 3.1 Seneral

A discuasion of the method of collecting activities and the develop-
ment of procedures for the analysis of fission sctivity collected on filters was
discusded in great detall ia Repert I of Contract W28-099 ac-L405. A less de-
tallad discussion of the procedures will be given in this report,

» 3.2 Procedurs fox Tesi X

e

3.3 Procedura for Test I

On the hasis of a mesting held at Ewajalein, prior to Test ¥, an
improved procedurs was adopted for the radiechemical analysis of filter papers,
Thie procadure is given in Table 2. . C

. For reference purposes the detalled analyttcal vrocedurs ‘as actually
followed by the chemiats in the laboratory is given in Sub-section 6.11, This
0 procedure was carefully followed at all three analyels stations,

/e’?"é 4 nd 8 1,
: ﬁé)eg ) %.) = 07&)?7)%0/

Cree
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3.&4 Procedure for Test Z

Prior to Teat Z another meeting wae held mt Kwajaleln, where an im-
proved radiochemical analysis procedure tv be followed during Teet Z was agreed
vpon. This was based on the experience gained in the prior tests, The ana-
iytiocel procedure for filtsr-paper analysic used in Test 2 is glven in Table 3.

The detallad procedure as followed by the chemists in the laboratory
is given in Sub-gection 6,12,

3.5 Limitetion of the Analytical Procedurge

?C/ 7 )W:M 715,‘: 3
heted iy Ay 2o




L,0 RESULTS

4,1 ANALYTICAL RESULTS .
k4,11 General |
The radiochemical snalysis of activities collected on ground fil- : .

ters was corried out along with air-borne filter analysis, The re-
pults presented are for ground filters alone. The combined results
are presented and discussed in detall in Report I Conmtract w2B8-099
ac-k05,

The reeults of all ground filter analysis for Test X, Y, and 2 are
presented in Teble 4, Table 5, and Table 6, respectively. The per
cent activity in a fraction, or the yleld, is deflmed as 100 times
the ratio of the counting rate for a given fraction to the counting
rate for the gross leach, both expressed for the entire sample,
During Test X no gross leach mepsurements were made, and therefora,
ratios of the activity of fractions are presented instead of yleld
porcentages. .

The station at which the filiter paper was exposed 1s indicated by the
fndex latters of the filter-paper number. These index letters are
fdentified in Table 7. The ground-filter papers from Evsjalein and
Ouam were analyzed st the respective field laboratories at these lo-
cations, while all other papers were analyzed at the Hickam fleld
laboratory.

4,12 Yield gnd Batio Curves

14%965‘ v 7hébzyﬁ;z 23 L,

/qb)é;’ l/' +1‘)wh?l, 8 *’71//0,

F/ﬁf;'/"éf ] ‘/%r.,;,?L‘ c( .
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Y OF 21 VITIRS 0
Thorgn Series Zlemsnt Badon Series 0
Tn Thoroxn {ens) HEaden Bn
Tyfp = S wec. , Py/2 = 3.825 daye
a [+ 3
™A Polonium Ba &
T]_[z » 0,16 wes, Tlfz s 3.05 min.
o : R a
T™h B Lead Ea B
/2 = 10.6 br. )/, = 26.8 min.
B B
Th € Blemuth Ha
P17/, = 63.5 nin, T, = 19.7 min.
6 (8.3 | M
Th ¢t Palonium Ba 01 0
/5 = 3 x 1077 sec, 0/, = 1.5 x 10°% gec.
(33.38) o ) l2
-3
208 (stadle) Lead Lead Ba D
1’#2 T 22 years
8
Th C% Thallium Bismuth Ra B
T = 5 days
81/2
T /o = 3.1 min.
B /2 Polonium Po?L0
Ty /o = 140 days
1+ 3
P8 (gtable) Lead Lead 1206 (gtable) Lead ‘

B”‘ 2 5/ _2—7 b‘(H
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TABLE 10

GALCUTATED RADOR-TEQROH BATIOS
' Ng. of F De Av Taloe Bedop &ul
Station Dates B e ot sctiviteHabie ()  Thoren )
SPOKANE 25 April 48 78 35.%4 54.8
’ to
20 June 48
COLD BAY, 26 April 48 20 37.6 58.%
Alaska to
6 June 43
MARCE FIELD, 22 April 48 26 26.7 . %0.5
Californla to
L June #8
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5,0 CORCLUSIONS

” The conslusions to be drawn from the chemicel analyeis of filter
papsr collections at und level
drawn
this reason some of the conclusions givens below are alsc giver and in sonme
cases extended in Beport I of Contract W28-099 ac-405.

».
f




6.0 AFFENDIX

6.1 DETAILS OF ANALYTICAL FROCEDURES

72;-65 5) ‘Hu-o”f)., 35
(l)ef}e"tc‘J }7 ﬁ)-r—g
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Pg. 10

TRACERIAR E-8 FILTEATION AFPARATUS

-7

Pyrex gloss tube o

Class projections for ' '
attaching springe L)

Ground glmes bemring
surfaces around edges

Fritted Glass ] . nltef peper is placed .
o, 0 \ I‘ here

—
Pyrex Class
Fannel
- : 1f used with a Fisher
: Filtration spperetus in-
stead of a suction flask,
1 b hould b
Note: field experience indicated & ignzt;zn:dsszutgateit
that rubber bands were more ‘ £i4s well into the re-
satisfactory than springs for colving vessel, Other-
holding the two pleces tightly wise considerable fil-
together. Springa do not bold trate is lost due to
the pleces tightly enough to- filtrate patterl
gether to prevent some of the a _.pa vé-
precipitate from spresding
out between the bYearing sur-

facas,
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0 PLANCHET ASSEMBLY
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WOUNTING CARDS .

Ewajsleln-Ouan Type Card Hickam Type C‘ard
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7
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32
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(1)

(2)

(3) Vay, E., and Wigner, E p,, PHYS. REV., 73, 1318 (1948),
parttcularly eq. 19 :

(4) Teather, N., PROC. CAMBRIDOE PHIL., S0C., 34, 599 {1938);
sea also, Glendenin, L. E., RUCLEONICS 2, 12 (1948)

() Summarized in private commanication with Prof. Robley
D. Evans
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© 2, INTRODUGTION

This report 18 concerned with Item IV of Contract W28-099 ec-i407,
entitled "Long Benge Planning and Consultation Fhase". The reports on the
training phase, monitoring field phase, snd chemlcal auslysis phase have been
submitted as Raports I, 11, and III, respectivaly, of the preaent contract.
Item IV, the subject of the present contract, 18 quoted below: .

*The contractor will furnish {50) copies of a final report on
an evaluatior and recommendstion of the entire radiological monitor-
ing problem and will mske recommendations for procedures %o be fol-
lowed in tha event that a similar prnjeoct is initlated at some future

~ date, This will involve a atudy of the equipment requirements, qual~
ifications of required personnel, time required to train personnel,
method of recording and réporting of raedlologicel data, methods of
analygis of radioactive aamples and any other studies which ere deemed
to be necessary for a complete staff study of monitoring radicactive
contamination,®

The firet portlon of this report describdes the automatic recording

aguipment which was installed
ﬁ The dally aversges of the date obtained from these installations are
8

zed and evaluated. Recommendations with respect to improvement of the
equipment, further usage and/or discontinuance, are given, The monitoring
date which were the result of the collection on filter paper of fission prod-
ucte contained in the air are evaluated from an overall point of view, Similar
svaluation with recommendationa for improvement has heen made for the suxiliary
counting equipment which i3 reguired to monitor these filter papers. The typea
of arrors which resulted from the routine reporiing and recording of this radia
logical data are listed snd the means for reducing these errors {o an absolute
minimum through equipmeat redesign, perscmnel training, revision of the data
sheots, and certain procedural changes are onugerated. ‘ ‘

The problem of airborne contamination, which was due to the paassge
of certain of the alroraft atationed at Kwejalein and/or Guam through the
atomic cloud during the Fitewilliem tests, is considered in detail.

Aa overnll eveluation of the entire radiochemical program and the
recommendations pertaining thersto are given, This evaluation ls considered
from two pointes of view: {a) with respect to the chemical procedures which
vere actually used during the Fitzwilliam tests and shortly thereafter, and
{b) with respect to radiochemical procedurss which should evolve following
further research and developmsnt, In the latter case the practlcal limite~
tions dne to the complexity of the problem and the low level of radicactiv-
itles to be expected sre enumerated, '

Tinally, the errata in previously published reporte of this seriés
which pertsin to work done under AF Contracts W28-099 ac-405 and ac-407 are
listed, .

. v




3. 8 oF A TI0H RECOMMENDATIONS

PERTAINING TO ITCRING PROGRAM

3.1 to: c Recordin i M oprs

The ground radiclogical momi
ing rate due to the activity ip a petp

AR

tors automatically

hharhogd g ") A

recorded the count-~

mon

which consisted primarily of &

battery of seven nested Geiger counters; the impulses

were fed into a General Redle counting rate meter which in turn actuated an
Zsterline-Angus recorder. [N t:c Ceiger counter impulses

. actuated a standard scaling unit and the totel number of counts divided by 6
were automatically reécorded on a Traffic counter at 15 minute intervals. The
details of this instrumentation, together with recommendations for improvement,
are ziven in full in Beports I snd 11 of Alr Force Contrect W28-099 ac-407.

— radiological monitors omsiatedbf a ¥Wolls Survey

high pressure ionization chamber whoss data were recorded by mesns of a Leeds
and Northrup Speedomax recorder. The dstails of this equipment are similarly
described in the above mentioned reporis.

There was

3.11 Summary of Dmts and Gonclusiogns

! the arrows indleate the blmst dates of Sandetone tests X, ¥
.end 2, respectively, A perusal of these figures will show that in certain
ingtances

@ The data in Figures 1 through 3 mre summarized in Table 1 where
the degree. of ralimbility of the indications for these tests 1z stated, An
‘-' 67&5 4 7.-);)27”7}7 /4 if)lﬁﬁ
F -
, s / H""‘fﬂ—a 3 5 nd
/:“r E;ﬁcs .




3.2 Collection of Hndjiocpotive Subatmog's

3.21 Ground Cgllection

-
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The filter paper employed in this unit was an 8x18" sheet of
Chemical Warfare V5. This filter paper was far more satisfactory from a radlo-
chemical point of view than the Air Material Type 8; further, it eppears to
have a consilershly greater retentivity for fine particles and is as yet saf-
ficiently porous to allow quite high flow rates, The primary disadvantage of
thies filter paper is its asbestos and urenium content. I% is, therefove,
recormended that research snd development work de undertalten to devise a filter
paper for both routine surveyance and Sendstone type tests which would have
esfientinlly the same properties as the V5 paper except that it would be of an
sshleas nature or completely soluble in some non-aqueous solvent, snd 1ts
ursnium content would be essentially zero. It is further believed, as de-
acribed in Section 5,291 of this report, that the porosity of this psper can
be Improved to a considerable degree and yet its retentivity for these radlo-
active substances would be at least as great as the V5 paper. :

3,22 Airhorne Collection

) This unit consisted of an especislly prepared air scoop which was
attached to the rear belly gun turret of B-29 airplanes. Theae alr scoops were
designed to hold duplicate 18x8" filter papers. It is believed that by appro-.
priate redesign of these scoops the efficiency of collectiom using the V5 paper
can be improved by approximately a factor of four, This can be done by teking
advantage of both Venturl smd Hamjet effects, It is further recommended that
the redessigned air scoops be placed in a locetion where no air passlng through
the eir scoop touches ths airpleme, and that the air scoop consist of a plastic

-6 =~
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disposal unit, if possible, EKeeping these factors In mind, it is also recom-
mended that the air scoop be pesitioned where air flow is mexizum.

The type of filter paper uged in these testa wes the Chemical
Werfare V5. The description snd recormendations for the improvement of this
paper are givem In the previous gection,

3.23 ltexr Paper Ro to E

This equipment consisted of a large, thin-walled, all-glass Gelger
tube, a cylindrical lead shield {the purpose of which was to reduce the back~
ground comnt), and a coaxial cable to attach the tube and 1ta-lead shlield %o a
scaler, The details of these individusl items are given in Reporte I and II of
AF Contract W28-099 ac-407.

3.231 The Wrap-Around Coupter

The wrap-around comter is an all-glsss G-M tube spproximately 20"
long and 1-3/k% in diemeter. Ites diameter is such that the 18x8" filter paper
Just wraps araund circumferentially. The wall thickness of these counlers wes
supposedly 30 ng/cmz. However, numerous counters have now been broken open and
the wall thicknesses determined. They have beenr found to vary between 50 and
200 mgfem®. In viev of this, it is apperent that it is extremely difficult to
correlate beta ray messurements made with one counter with respect to another,
The £il1l of these comters is unknown, but sufficient information is avallable
to state that either the majority of the counters are slow leakers or they have

* a finite shelf 1ife; due to apparent sbsorption of quench gas on the cathode

surface, the overall 1ife of these counters is spparently less than 108 counts,
It i3 therefore obvious that further work must be done %o develop a satisfachory
counter for thia purpose, 1%t 18 to be recomnended that this counter be of all
metal design and have a wall thickness less than 50 .mg/cmz. Thin Dural or
stainless steel meets this specification. They should be filled &t grester than
atmospheric pressure o that the rigidity and ruggedness of the counter will be
waximal and are nesrly independent of the fabrication materials., Fills must be
déeveloped which do not result in & finite shelf 1ife, snd the coumter life should
be greater than '.l()8 comis, The use of a thin metal foil -for the sensitive area
will enable the counters 0 be manuwfactured with very reproducible end constant
wall thiclkmess. Thess factors will result in couniters of constant sensitiviiy
and, therefore, data obtained with one counter will be useful in evaluating data
obtained with another,

3.232° The Lead Shield

The purpose of the lead shield was to reduce the cosmic and local
radiation background and to provide a rigid mount for the G-M tube. Infortunate-
1y the mejority of the lead shields in use were contaminated with radioastive
lead and therefore the reduction in cosmic and local radiation wes not nearly
sc large as one would expect. This shield was so constructed that it was ex-
tremely diffioult to insert the filter paper in a reproducidle fashion and %o
prevent contemination of the tube hy the more active papers. It is recommended
that these shields be redesigned with the above views in mind after the new
wrap—-around counter is developed.

-l -




nointed cut is Report LL of AF Coniract W28-099 ao-407,

there were-sppreciable

therefrom, This procedure wes followed in certain of the statlons. Periinent
data from the stations which reportsd auch collections are given in Table 2.

3.25 AAr spd Ground Pilter Paper Monitoring &‘ ta
Ground filter papers were exposed in blowers in such a way that
approximately pessed through sn 8x18* gheet of
Chemical Warfare Paper V5 in the TAMCY installation, The installations within
A )
ges )9 '}ZWfL 28 .o 4

79/1’145 2 end 3 e ’{}'cz) ‘
})/ ALra Fgrcc, .
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It is arect from Teble 3 that ground collecition is of on

In summary, if one were to evaluate the strategle importence of all ground
monitoring procedures from the point of view of routine purveyance undertalren
in the Fitzwilliam operation, plus axy conceivable lmprovements which are
obtainable during the next few years, it is believed that for routine surveysace
and future tests airborne collectlon

3.3 Th Recor Repor the Fllter

The data sheets and the messageforms for recording and reporting
the radiolozical data obiained during the Fitzwilliasm operation are reproduced
on pages 30 to 39 of this report, In general, this procedure worked gquite well,
but in order %o ascertaln both the accuracy of the operators in resording the
data and the overall general usefulmess of the data sheets themselves, a detailed
atudy has been made of all of the original data sheets which pertalned to all of
the ground and alr filter papers,

3.31 ZThe Types of Errors

The error made by the personnel are summarized in Table 4, according

to stations, An inspection of this table shows that, except for certain locatlonms,

a relatively small percentage of total errors, were made considering the intensity

of the operations during the Sandstone tests, Those locations which showed by

far the highest percentage of orrors were cartain of the United States Steamshins,

This is not an unexpected finding in view of the operational difficulties aboard’

these ships plus the fact that the gperators on the ships did not receive the

full course given at Fairfield Suisun which is described in Report I of AP Contract

¥28-099 ac-k07. With the view towards improvement in the data sheets, in the
m material to be presented in s course of instructioen to poasible operators for

either routinme surveyanece or further tests, and in the equipment Lo obviate
possibilities of error, it is of interest te list the kind of errors found, For
convenience, these errors are broken down intc four groupings which are identical
to the colurm headings of Table 4.
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SEOMGT

FLIOHT DATA

Time at which ﬁlter paper was inserted into i‘ilter asgemdly
Day Month Hour

(er) - (GCT)

Lenth of exposure of filter paper in miputes.es...o.cocvve.n,

*0ctant of point st wnich filter paper was inserted..........

Latitude when filter paper wag L1a8ert@d.ecee-viccrscencccnns .

Longtitude when filter paper was inserted...... caeaes caareeaaa

Altitude of alrcraft during exposure.(Express in terms of feet and indlcate
co-ordinates where altitudes were changed during the pariod the filter paper
was exposed)

Octant®* of point at which filter paper was extracted........

Latitudes when filter paper was extracted...............c...n

Longitude vhen filter paper wan extractedsseecacaiaraninannn_,

"~ *0ctant will be determined from the followiug table:

Horth Latitude : Sguth Latitude
" 0% to 90%°W.....0 0% to 90°¥,.....5
90%% " 1m°w.....1 0% n 180°¥......6
180°w *  909E.....2 180° " 90°B,.....7
90° "  0°E.....3 g90%¢ » 0%...... 8
. $ NP DATA: FILTER F EQUI T
" STATION DATE OFRRATOR "~ SCALER KO.
1 2 3 . 5. . 6 L7 . -8 . 9.
FP Time Time Time Time Scaler Readine Total Counta

on FP off Start Ct.Stop Ct, Registar lighté  Counts per Min

Hote: The background count is to be Background count
a count obtalned for an unexpoaed
sheet of filter paper selected from Counts per Minute
the interior of the plle and meagured

. during the day the exposed paper is Net Count
meagured., Counts Per Minute

The above net count 1s transmitted
directly as obtained and not coded.
Negative net counts to be designated
by 000,
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Pongr

DATA SHEET: 0-H METER AND TRAFFIC COUNTER (TR

Form #1

Statlon Date___ Time OMT to oMT
TA
Operator_ Instrument: Type TR No.

Ship Stations Only - Positlon and Courset

_Reading le Factor v.Counts per Mi de

Columm}

1 = Tgtimated average reading of Peterline-Angus recordsr expressed as a decimal
over period of one howr or atamped hourly reading of Traffic Counter.

2= Scale factor for TR is 1.07. Scale factor for BA ig setting of Scale
Selector Switch. v

3= Nultiply Column 1 by Colum2 to neargst whole aumber.

L = First two figures from Column 3 rounded to nearsst significant figure.
Third figure designates number of figures in Column 3 less one,

Exapple:
w For PA - Column 1= .81 Golunn 2= 6000
| For TR - Columm 1= b Columm 2= 1.07
Column 3= 4860 Column 4= 493
Column 3% 370 Column L= 372
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- NT . fom 2
DATA SHEET: FILTER PAPER ECUIPMENT

STATION DATE: TIME GMT to GMT

CPERATGR SCALER NO.. FILTER EQUIPMENT NO.________

SHIF STATIONS ONLY: POSITION ARD CUURSE!:

1 2 3 b 5 6 7 ' 8 9 10-
IP Tme TMMae Time Time Scaler Repdipng Total Counts
No. FP on FP off Start Ct, Stop Ch, Rezister Lights Gounte Per Min, Code
. .
2 N
3
4
5
¢
?
" L
9
10
11
12
Column : .

1 Fllter peper number recorded on paper prior to inserting in filter equipment.
Time of inserting and removing paper in filter equipment. Three hours is
normal time except for dssigmated atationa which will change fllters every hour.
™Mme of count while wrapped arcund (-K tube. Count should be taken for 15 min.
Reglster readlng and total of interpolating lights on.

8 Muliiply column & x 64 and thern add coluwmn 7.

9 Divide colwan 8§ by time of count {column 3 - columm 4).

10 Firgt two figures from column 9 rounded to nearest sigmificant figure. Third

2,
k4,
6,

N W

figure designates number of figurez iz column 9 lesa one.
Expmple: Columl 31 © Column & 0900.14 Colupn 7 40 0
2 0312 5 0915.18 8 1000
3 0612 & 13 9 67
1 671
‘Filter papers with courting rates of at lzast twice background shall be asent o '

Honolulu tase lmmediately,

T
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Forn #3

CGALIERATTION DATA SHEET
STATION DATE OPERATCR STANDARD ¥O. INSTRUMENT TYPE
NO DIME_ (GMT) LINE FREQUENCY CYCLES LINE VOLTAGE Y IV
For TB: Standerd Reading (15 min) at threshold plus 75 wolis_ CPM

&4 x TR Reading = countafmin, {CPM) Reading with Btd. at TV plus 125 v CPX
15

- e e e B M B P o N M @ W o v W W A

For EA: Aversge standard recorder reading (15 min) ae decimal at threshold plus

75 volts. Scale Selector setting CP

Average standard recorded reading (15 min) ae decimal at threshold plus

125 volts Scale selsctor setting CPM

Averagé recorder reading x acale selector setting= eounts/min,

For Wrap-Around Counter: 15 minute standard count at threshold plus 75 volits.

Start time Stop time Register Reading

Lights ' CPM

15 minute standard count at threshold plus 125 volta.

* Start time Stop time Register Reading

Lights CPM Code

Counta/min (CP¥) = Reglster reading x 64 4 Lights

Time in minutes )
Date for only one lnstrument shall be recorded on this gheet which contains space .
for one set of calibrations {12 hours). Variation bstween counting rate at thresh-
old plus 7?5 volts and thrsehold plus 125 volts in excess of 20% muat be investi-
gated. If remson for deviatlons is not explainable, or 1f repeir assistance 1w
required, the repair base atation shall be contacted. Coples of all communications
to Repalr Base shall be sent to Hololulu.

- mA EE MR W wm SN M Em S E Er Gw W SR e mEm e e W e

Do not operate at voltege in excess of threshold plus 7§ volts except es Teguired
for calibrgtion,

tStarting or Threshold Voltsge




MESSAGEFGRM MESSAGE CENTER NO. | TRAHSMITTING MEANS . CRYPTOGRAPH OR CLEAR TEXT
CALLS

STA.SER. Ma. | PRECEDENCE TRANSKISSION IHSTRUCTIONS ORIGINATOR | DAYE-TIME GROUF .
v - . . .
| ¢
ACTIOR INFORMATION EXEMPT | DPERATING SIGHALS Geour count |
. 1]
Bl SPACE ABOVK FOR SIGNAL CENTER ONLY
FROM : {Origiaalor) SECURITY CLASSIFICATION
ACTION TO:
PRECEDENCE FOUR
- ACTION INFORMATION

[] ORIGINAL MESSAGE

. REFERS TO ANOTHER MESSAGE
* IDENTIFICATION CLASSIFICATION

INFORMATION TO:

OO0 14 OO O I @
] (T 11 O 1] C
T [T ] Glels) (T (117
1 O 0O 0O 01 o

T (T T [T CEE (T

SECURITY CLASSIFICATION AUTHORIZATION
SIGNATURE

ORIGINATING AGENCY.
SYMBOL, _ DATE-TIME GROUP OFFICIAL TETLE

PAGE oF .

WD AGO roam 11~168 This form supersedes WD AGO Form 11=168, 23 Aug 44, 10430014 B, 5. GOVIRRRINY PAINTING OF7ICS
and WD AGO Yorm 801, 12 Mar 43, which arv absclets.
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SNET

Hessage Form 2 - Automatic Recording Device heports and Ground-Air Filter

’ “ Observation Report

{(Report to be made every 12 hours.)

= NU. OF ’
SEGUENCE DIGITS DATA
01 ‘ 1 International Meteorological Organization Lis¥
2 3 Weather Station International Index Number
. 3 6 -Date-time group {GMT) at termination of 12 readings
reported
I 3 Each 3 digits for one of the 12 rescinge reported,

f one at the end of each hour

16 3 Three geros indicating the end of the antomatic
recording device report. At stations with no
ground-air filters, this will mark the enc of a

. o message.

_‘ 17-28 3 Ground-ajr filter report, Fllter readings in per
minute., Waen number of filters is less than 12,
the remmining boxes through 28 will be filled with
Z2eros,

. 29 3 Three zeros indlcatfng the end of filter Treadings

30 ) Background reacings for filters

TOTAL 91

Note: Where a given station 1s aguipped with only one of the above
instruments, i.e.,eithsr an automatic recording device or 'a ground-
air filter, but mot both, the messsge form blanke allotted for
entering data of the miassing instrument will bhe filled im with zeros.
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Meassge ¥orm #2 Supplemenial Instruction Sheet for Antomatic Recording
Device. Reports T ir Filter Obae ic ort,

The following mmssage sequence 1s to be trensmitted by each .
gtation at ftwelve-hour intervala'. The two twelve-hour report periods
mey be selected to suit the convenience of the sgtation, tut once sslected °
mst not be changed,
Sequence 1l--1 digit--The Internmational Metzorological Organiz-
tion 11st mumber is to be Gbtained from the Alr Yeather Service officer,
Naval Asrological officer or the Weather Burean office at the stationm,
Sequence 2--3 digits--1s the weather ptation international index
number assigned to the station and may also be obtalned from the above-
mentioned officers.
Sequence 3--6 digite--is the dete-time group. The firet two figures
are -to be the GMT day of the month at the end of the obseﬁation period
being reported and the lremaining four figures are to be the time in Greenwlch “
Mean Time at t-he.end. of the period of observatlon. OGMT mey be obtained >
from the AWS, Aerological or Weather Burean Officers, GNT must be used for
recording all data. | 1
Sequence 4 %o 15-~12 groups of 3 diglte each—to be used for report
on automatic recording device. Enter in each group of 3 digltas the coded
data for sach hour of the preceding twelve-hour perlod, Enter the coded
data for the firgt hour in the first group and so on. If no data is
-aveilable during one or more of the ome-hour pericds due to equipwent fs.i.lure,'
or other ceuses, the code 999 must be inserted in the appropriate group. The
game code 999 must also be inserted in the appropriate group for the hour
logt during calibratior and testing. o
Seocuence 16--3 digite--conelsts of 2 group of thrée zero_s;
indicating the end of the repert on the automatic recording device,

3o T h
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Vessage Form #2 Supplemental Instruction Sheet for Automatic Recording Device,
Reporte and Ground Air ¥llter Cbgervation Report.

Page 2

At stations with no groupd air filters this will mark the end of the
nesgage, end the observer will 8o notify the coumunications officer.

Sequence 17 to 28--12 groups of 3 diglts each--to be used for
report on ground alr filters. The code data for each measurement of a
filter is to be inperted in the group corresponding %o the inat hour in
which the filter was in the blower unit: The oiher hourg are to be indiceted
by filling the ﬁppropriate gfcqps with 000,

Exsmple I. A filter is in the blower unit for three hours.

IL will Be reported by two groups of 000 followed by the
group containing the coded data for that filter.

V]

Exsmple 1I. Filters are removed from the blower unit every

hour. Each group will then contain the cocded data for a

filter.

For astationa required to submlit f£ilter reports at fegularly scheduled intervels,
miasing data due to squipment fatlure is to be indicated by the group 999
inserted in the hour group which would ordinarily contsin the data for this

measurement periecd. If leas thaﬁ the required number of filters are

measured during éﬁe twelve hour period, due to causes other than equipment

failure, the unused groups are to be filled with 000. It is of the utmost
importance that no group be left empty.

Segquence 29--3 dizite--consists of three zeros indicating the
end of the ground alr filter readings.

Seguence 30--% digits--Inesert here the coded data for the
measurexent made on an unexposed sheet of filter paper selected from the
tnterior of the pile of blank filter sheets. This measuremeni is to be made
at a convenient time within the twelve iours covered by tie report on ground

alr filters.

S.EN
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Message Torm 1 - Aircraft Observation Report

¥O, OF
SEQUENCE  DIGITS DATA ®

1 1 Internationsl Meteorological Orgenization List: ~
(1 thru - ) . .

2 3 Weather Statlon International index Fumber

3 b Teot Semple Number, arbitrarily and serially assigned -
by station beginning with P¢l.

P 6 Date Time Group &t beginning of aircraft observation
(GMT)

[

5 3 Length of observation in minutes.

6 1 - Standard Code Number for the Ostant of the Globe
at begimning of observation '

? I Latitude of aircraft at time of beginning of observation.

8 4 Longlbtude of alrcraft at time of beginning of obser-
vation (hundred digit will be understood by reference
to Octant and will not be included in message)

9 2 Altitude of aircraft during cbservation in thousands
of feet .

10 1 Standard Code Number for the Octants of the Globe
at conclusion of obgervation

11 & Latitude of alrcreft mt time of conclusion of observation.

12 4 Longltude of alrcraft at time of conclusion of observation
{hundreds digit will be understood by reference of Octant
and will not be included in mesaage)

13 3 Wrap-around net rate per minute in code

TOTAL Lo

This form may alse be used by Naval craft equipped with ground air filter.
Weather station designators will be. assigned a designator beginning with
Liat No. 9. ’
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TRANSMLTTING MEANS CRYPTOGRAPH OR CLEAR TEXT

MESSAGEFORM [~

STA SER e, | PRECEDENCE TRANSNISSION [RSTRUCTIONS : ORIGHIATOR | DATETIME GROUP
v
NR [————
ACTOR INFORMATION EXEMPY l, OFERATING SIGNALS GROUP COUNT
[ ]

SPACE ABOVE FOR 8IGNAL CENTER ONLY i
FROM: (Originator) SECURITY CLASSIFICATION

ACTION TO:

INFORMATION TO:

| O onisinaL vessage -

PRECEDENCE FOR
IBFORMATION

REFERS TO ANOTHER MESSAGE
IBENTIRICATION CRASSIFICATION

O T O] o 01 O -

O J O O Oad O

(T1]

T 1 O O O O

|

IR RN |

0 O O3

[T

[

ANENE

O I |

|

1L

i

IR

(L]

SECURITY CLASSIFICATION

T T OO0 0O O O

AUTHORIZATION

ORIGINATING AGENCY
SYMBOL

DATE-TIME

Greur | oFFICIAL TITLE

PAGE OF

WD AGOD Form 11-1 68 “This form rupersedes WD AGO Form 11-158, 23 Aug 44,
15 JUK 13458 -~ and WD AGC Forea 801, 1Z Mar 43, whick ara absolete.
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3.311 Bumerical Errora

These are all errors which resulted in incorreect listing of
gross, net, or background counts per mimute on the deta sheets., They are
primarily simple arithmetical errors, as follows:

Errors in multiplication, division, additiom, or subtraction.

) Division by incorrect time interval dus to the continued
usage of the time interval for the previcus paper.

Divialon by an unaccountable time interval while another
counting time interval is listed on the data aheet.

In certain instances the filter papers were too active to
measure and only a portion of the paper was used. This reeulted in two errors:
(n) the readings were divided by the fraction of paper counted before the sub-
traction of background, and (b) the net counting rate was not divided by the
fraction of paper at all.

The reading wae multiplied by 64 which was then entered ma the
register reading and was agnin multiplied by 64 to give tha counting rate.

Powers of 10 errors, e.g. recording 36600 instesd of 3660.

Direct mnddition of the interpolate values to the register read-
ing, followed by multiplication by &4,

Numerical errors in the background computation which thus
affected the net counts per minuts,

Failure to reset raogister after emch reading and neglecting %o
subiract the previous reading which resulted in a cumlative count. This is
especinlly true in decay data,

Neglecting to list on the original data sheets gross count
andfor register plus interpolate light readings and listing only net counts
per minate,

Copylng errors in transposing date from computation sheets %o
data sheets,

The rounding off of values inconsistently and incorrectly.(Minor

error}
Making uae of & slide rule snd listing data to more than three

8ignificant figures, (linor error)

Listing groes counts and background counts to three slgnificant
figures and then listing net counts per minute to six or more significant
figures. (Minor error)

Ignoring interpolate lights completely, (Mimor error)

-4 -




The primery source of these numerical mistakes ls dus in part to
arithmetical computations which are carried out by the operater, in part by the
Judgment required by the operator in rendering decisions as to the fractlon of
filter papsr to be counted or the time intsrvel to be used, and in part by not
carcying out specific instructiona,

The seriousness of these numerical errors is best shown by Fig, 4
which plots the fraction of the totzl numericsl errors which exceed e specified
percentage error. An inspection of this figure shows that 426 of the numerlcal
mistakes were in error by at least 55, 22% were in error by at least 10%, 4%
were in error by at least 20%, and 1% were in error by at least 50%. Thus, 1t
can be stated that sn exceedingly small fraction of the total number of errors
were of serious magnitude. '

3.212 Iime and Date Errors

Time errors ers those ex-z?orn which result in an incorrect GMT time
for the collection or measurement of the filter papers, es follows:

Using and reportiné dete in terms of local time rether than GHKT
time. .

Incorrect dete which was due to measurements during a twelve-hour
interval starting in one day end continuing into the next.

Time snd/or dste not recorded at all on date sheets.

. Only one time and dste glven on a dats sheet but data sheat used
for more than one filter paper which may or may not have been measured comsecu-
tively.

3.313 Coding Errors

Coding errors are all errors which resulted in the tranemittal of
data which were not identical to that on the original data sheet. The coding
method used was to report the first two significent figwres and the third figure
represented the total number of integers minus ore. These coding errors may be
summarized ss follows:

Neglecting to sudiract one from the total number of integers, re-
sulting in a ten-fold inoreamse in the rsported counting rate,

The addition of one rather than subiraction, which resulted in
a factor of one hundred incresse in the reported counting rate, .

No apparent correlation between the improperly coded numbers on
the Messageform with respect to the net counts per mimute listed on the data
gheet, ‘ : -

Intermittent coding.

Fallure %o code after instructions to begin coding.
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The coding of those decay readings which should neither have
been coded nor sent.

Coding to only one algnificant flgure, for example 3500 coded
as 403. Second significant figure incorrect because of improper rounding off.
(Minor error) o

3.314 Miscelleneous Errors

Theae errors include all mimgallsneous errors, such as numbering
errors, £light data errors, etc.

Jugberings Errors.-

Numbering snew daily, weekly, or monthly, using an identical set
of numbers repsatedly, which makes identification of the filter papers with re~
spect to flight and/or collection date impossible.

In a series of filter pepers from one station, no mumbers listed
on the papers but no vacant numbers in the series to assign to these.

Identical sets of numbera used for both air and ground filter
papers at a station and thus there is no means of distingulshing between them,

Usage of alphabetical deaignations with no explanation of thelr
aignificance, :

Flight Pata Errors.-

Incorrect position andfor altitude of filter paper Inmsertion
information due to incorrect oopylng from previous sheet.

Omisslon of position mmdfor altitude in flight data sheets.

Incorrect recording of original flight data pértaining to posi-
tion, time and time interval of expesure.

ther ra, -~

No records of when station is inoperative and thus no positiv
means of ascertaining whether data exista or is missing, )

Some of the data sheets have been copled andfor retyped, which
resulted in errors of {ransposition,

No informstion on original data sheets except nei counts per
mimte, which renders checking impossible, ’

Data completely illegible.
Failure to follow the requested calibration imstructions with re-

spect to determining Geiger tube thresholds, plateaus, curves, and changes in
sensitivity by comperison with standard. ’

®




Failure to make routine dsterminations of background.

Listing data in code only with no further informatlion on data
sheel, :

Reporting ground filter paper readings as air filler peper read-
ings, and vice verssa,

3.32 Rocommendations

It is apparsnt that, although there was a relatively small per-
centage of merious errors, it would be worthwhile to talke stepe to reduce the
types of errors which occurred as much as possible, This cen be done primarily
in three ways, namely through the redeeign of egquipment, improvements in the
training of persornel, and revising the data sheets which are provided for the
recording of the date.

3.321 Equipment Redesisn

Equipment redesign would obviate most of the arithmetical orrors
and those errors which were dme to incorrect usage of time intervels for counte
ing. Thus thia routine monitoring equipment should consist of e completely
sutomatic scaler which counts a predetermined numbar of Geiger tubée discharge
pulses, This would leed to a fixed statistical error for all of the statlions
and would simplify intercorrelation of all of the date, 1% would also bs
.advantageous to design & counts per minute clock which could be attached to
this predetermined acaler and which would therefore yield a direct reading in-
strument requiring no computations whataoever.

3,322 Training of Porsonnel

: In genernl, the persornel who operated the ficld atationa during
the Fitzwilllam tests was completely sstisfactory. It is, therefore, recom-
mended for further teats or for routine surveyance that officers de ussd who
have & background in electronica and who have had a courde of instruction essen-
tially identical to that deserided in Report I of AF Contract W28-099 sc-%07.

It is believed, however, that certaln improvements can be made by giving more
emphasis to the significance of the data tsken. Hepeated instructions should
be glven as to the use of the data sheots and the coding method until it becomes
completely automatic. Fach officer should be briefed as to the inter-relation-
ship between GMT time and local time, Coding errors cen We obviated to a con-
sidereble dsgree by repeated instructions untll each officer receives 100% on
tests of this aature..

3.323 Bevision of Data Sheets

Although in theory the present coding system is satiafactory, it
has resulted in appreciatle errors of transmittsl. It 1s, therefore, recommended
that:

A three dizlt cods still be used but that 1t be changed such that
the first diglt represents the total number of digits in the Tresult end the last
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two represent the first two significant figures, correctly rounded off. This
should eliminate the tonfusion which has resulted from subtractirg unity from
the total number of diglis.

Space be provided on the data sheets for time and date in local
as well as GMT and for the coded value to be sent.

Each filter paper {flight and grounq) ghould have written on it,
aside from the filter paper number now recorded, a code word for the station
where it is counted plus the sircraft nurber, if it 1s z flight filter paper,

A space should be provided on the filter paper date sheet for
the portion of the paper used for counting.

4 space should be added to the flight data sheet for the air-
craft number. .

: Met counts per minute on the flight data sheets should be coded,
using the recommended mltered code,

There should be a plece on the flight data sheet for the coded
date,

The ccded net counting rate for the siandard sample used to
enlibrate ths wrap-around countar should b2 iransmitted., This can be énnt Y

neking use of sequence 29 of Hessageform 2.

Space should e provided on Messegeform 1 for the aircraft number.

3.324 Procedura) Changes

Any time when it is required to count filter papers and the stabtign
is inoperative, this vhould te noted on a filber paper data sheet, as well as
the presently used scheme of tramsmibbing it on the Messageform by meens of
" n

999". ‘

Particular emphasis should be given %o instructing personnel to use
a contimuous numbering wmethod snd te account f£2r each filter paper which hes been
exposed, In rare cases where the filter paper h&s been mislaid, it is recom-
mended that a blank filter paper with the complete history of ths missing filter
paper written on it be inserted. If at any {--2e the missing paper is found, the
blank paper should be removed, In no cese £ro:ld any station be allowed to sed
up its own numbering systexs in a2 haphazard manner.

In order to distingulsh between ground papers and air pepers, it 1s
recomniended that following the code and the ztatios where the counting is %eking
place, the letters "G® an¢ “A", respectively, should be usad to designzte the

type.
A reguler report should be supplied to =1l stations on the types of

errors whiech have been encountered by ell cperators with advice as to means of
elimination.
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Data shee%s should be routinely imspected by the field supervisors
curing their routine inspection tour, amd all errors should be pointed out to
the cperator with recommendations for elimination,
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4, AIRBORNE CONTAMINATION

4.2 Radiolozical Surveys

Jsbles § C,end 7 Jelited .
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» 4,31 Radiochenical Tield Datp

Table 8 is a summary of all radiochemical yield data and pertinent
information obtained on these hot eir filter papers and sircreft wipings, All
e) yielde wera calculated by dividing the total mctivity in a given fractlon by the
total leached mctivity obtalned from the counting rate of the leach aliguot. An
inepection of this table shows that all filters which were mnalyzed originated
Y ‘D on aireraft L5«21833 or 45-21831, except filter paper number (-1397 which origin-
eted on 45-21823., Column VII shows the ratioc of the leached sctivity to the
wrap-around count on half ‘the filter paper {(VII = VI/V); this radio is & rough
index of the efficiency of the leaching process.

The variance in the respective chemical yields of a given fraction
1s to be noted; for example, the ash varies by a factor of 8,5, from a minimum of
4% to & maximum of 34%, Other fractionms show variations involving evea larger

factors. Upon further examination of Tasble B, one discovers that certain corre-
re hest lained by ifllustrat The yields of the Sr

>

attriduted to the following four factors: (1)} the relatively low activity levels

of the semples and the resultant low counting rates of the separated fractlons;
LI {2) the abaence of rsdlochemical balance technigues vhich emable one to determine

recovery efficiency by taking mes the true rediochsmical yield the product of the

apparent radiochemical yield and the ratio of the weights of insctive carrier

- added mnd recovered; {3) the incompleta separation end purification of the chem-

. fcsl frections (i.e,, contamination); and (%) the lack of reproducibility of the
'\m leaching process. Consldering the preceding informatidn, it 1s probable that no

significant differences exist in the radiochemical assays of these filter papers

end, more importent, certainly none between the aircraf% wipings and the air

filter paper. In view of this there is little doubt that the artificlal activ-
r ity present on the f£light filter paper is the result of conteminated aireraft,

‘ . 4,32 ZFurther Proof of the Presence of Fissjon Product Activity

; : ]2’755 ;“7" 7‘77»:.7)1 Lz u)','-){
I.O ﬁbl@s % and g Srrd ,Q'?L;m;_(
Progl 7 defotodd by AirFo
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PERTAINING THERETQ

During the Fitzwilliaem operation, three chemicael laboratories were
maintained in the fleld for the purpose of undartaking radiochemicel assays as
soon as practicable on both the exposed ground and air filters, The methods of
analysis used and the papera so analyzed are described in detail in Reports I
and II of AF Contract W28-099 ac-ii05, and Report. LIl of AF Contract W28-099

. The detalls ars given

in Report II of AF Contract W28-099 ac-l05,

It ia useful to appraise the accuracy with which this informatiom
. was attained during the ¥itzwilliam field operations, and 1t is of interest to
evaluate the information which is believed to be theoretically obtainable follow-
ing further resgarch and development, This section consists of two main stitb-
‘w sectlons, one which considers the former and the other the latter.

5.1 The Evaluation gnd Accuracy of the Radjochemlcal Frocedures Used Iuring
he Fitzwilliam Tests

5.11 Gaseous Fission Products

The data in Bepors 1 of AF Contract W28-099 ac-i05 indicate that

no gassous fission products could be found except in the lmmediste vicinity of
the atomic explosion. A consideration of the volume of gir that could presum-~
mbly be collected by this method indicates that it 1s not worthwhile to pursus

this possible means of collection,

5,12 regate Bature of the Fissjon Product Activit




The importance of these data with respect to further research and development
1s discussed in Sections 5.261 and 5,292 of this report. ' :

5.13 JFission Products

Considerations of the data given in Beports I and Il of AF Contract
W28~099 ac-i405, Beport 111 of AF Contract W28-099 mc-i07, end Section 4,0 of this
repart, indicate that radiochemical analyses can irrefutadly prove that fisasion
products are present on all filter papers, provided that gross counts greater
then 300 counts per minute are attributable to artificial radloactivity as assayed

on the wrap-around counter st the time the psper is recelved at the chemical labor-
atory field station, '

s

The results of this analysis are given in the following.
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. Unfortunately, as nen-
pport I of A¥Y Contract W28-0Y9 ac-kQS5,

e possivie ue [N
ms discussed in Sections 2.13 and 3.23 of Report IL of _
ontrac 099 8c-405, The information presented indlcates that —

5.2 Evaluation of Information to be Obtained from a Radiochemical Progrem Follow-

ing Further Research and Jlevelopment

5,21 Introduction ‘

This sectlon
contains a description of the information believed to be theoretically obtainsble,
a description of practical limitations to be expected, and a number of recommenda-
tions made on the basis of these considerations. '
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These sectlons are considered separately below.

5.22 ldentification of Fisaion Products sndfor ¥isaionsble Materinpl

ia considerad 1n detall in Section 5.24,
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mitations the Prgoure ornatio

5.28

e (soe Section 5,2931).

possible and as
Data collected during the Fitzwilllam tests indicate
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5.2% BRe endptions for Research and Devel t Pertalninz to ami .
-vd a8 BB, rogr

|
: {
‘Gonsiderations of the information that might be expected to be ob- : {

tainsble in theory from materiel collected atomic
botb blast, together with the practical lim#a ons slved, ea! !reetly to ‘
]

the recommendations defailed below.
5.291 Recommendations for the Collection Prozram

Since the collection of material from a blant is so intimately con-
nected with the requirements of the radiochemical treatment of that materlel, |
the recommendation ls made that these problems be closely integrated. The follow- )
ing aspects of collection should be studled in detail:

(a) A general atudy should be meds of all methods snd techuniques
pressntly used for the removel of forelgn material from gsses, with special
emphesis on the particulsr requirements imposed by the long range datectlon )
program. This includes the removal of redioactive substances from alr masses
by passage through suitable solid or liquid materials, e.g. filter peper, filter
mats, filter c¢loth, liguid spray, etc, The poeaibility of using electromtatlic
precipitators which are especially designed for airborne collection should elao
be inveatigated, - )

The dats scquired during the Fitzviliisn [N

(b) Of the methods end techﬁiques studied, referred to above,
those which appear mos% promising should be more carefully considered, and de—

veloped to the point where they may be used in conjunctiop with, or in place
of filter papers, '

(¢) A conajderable effort should be put into the development of
a filter paper batter sulted to the particular reguirements of the long range 0
detection program than the Chemlcal ¥arfare paper V5 used in the Fitswilliam

tests. This paper conmtains about 4% asbestos which interferss considerably with

78 -




radiochemical separstiona, The paper to be devel
specific properties such as high chemiesl purit

e

Further, the pasper de-
velopment should Ve carried out with a view towards ohtasining more dssirable

collection properties, such as high collection efficiency and low preessure drop
through the peper at the flow rates involved,

(c) The filter paper housing attsched to the rear belly gun turret
of the B-29's in the Fitzwilliem operation should be improved, as stated in Sec-
tion 3,22, ’

5.292 PBecommendations for a Particle Study Programn

: The discovery of particles on the filter papers from the Fitsvilliam
“tents vas made late in the oourse of AY Contracts W28-099 ac-405 and ac-407, This
aspect of the problem is of sufficient import to warrant considersble further

study. Xf diract o he gt )at
particlea,

he

5.293 Recomm ons for the Radigchem

rogY
} ’ During the Filtawillfam tosts it was decided to limit the analytical
scheme primaril)




Previouns  to the teata, 2 tentative pnalyticel procedurs was de
in a two-weok period vhich wes mainly based upon the radiochemical methods

Fitzwilliam operation these procedurss were modified elightly es the need for
# Detailed information pertaining to these pro-
cedures 18 given in or of AP Contract W28-099 ac-li05, ‘ )

I%ewshould be pointed out thet in malking
ing the Fltzwillliam operationm,

use of these procedures aur-

discussed in Section 35,282,

Teble It ove deleted b,
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