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. Hospital who are willing to cooperate constitubte the source
The progebt has been terminated; and a report of the

in preparation.

341 14 Progect ME-38 is a study of blood regeneration after dcute
locd loss of 500 ce. in healthy Japanese males; and demonstration of the
easibility cf storing blood in banks. HMaterial was obtained from volun-—

eurs among Japansse male employees of ABGC, and American staff .volumteers
s controls. A report con data accumulated is being prepared.

jo c‘f' }«n o

341.15 Project SE-LC is an investigation of the occurrence of cold
81 Bg“lutlllﬁ reactlions, and their relation to specific diseases, such as
t; ical pneumonia, and to A=bowb radiziion. Houtine sera from all pedia-
ric patients are used.

P" [l

341,16 Project SE-U8 is a study using the Scobt and Smith Tubercu-
lcsis Hemagglutination test on sera Fron known tuberculouls patients; to
observe any possible effects of 1rrad1 ation on immune response as measured
by this ucchnlque, and to investigate the possibility of noclivvng this
test to produce a higher percentage @f pes Lil'e reactions than originally
reported. Data are obtained from specimens of whole bloxd from tubercu~
losis hospital patients, from routine patients in the pediatrics and adult
programs, and from patients with evidence of tuberculosis in the survey of
_genital tubsrculosis.

L

341.17 BC=50 and BC=51 are studies of residual radiation in Hiro-
shima and Nagasaldi, respectively. Radiocautographs are taken of samples
of soil, bark, wood, stucco, and vegetation collected from points dis-
tributed throughout the two cities.

341.18 Project BM=53, a study of ecolegical factors, has as ibs
objectives the accumulation of dat a from governmental and other sources
with respect to epidemiclogical histories, socio-economic distribution,
and nutritional background of the population from which pa tients are
dravmn. The source of this information consists chiefly of published
statistics from.national and locsl sgencies.

341.19 PTOJect PA~56 is a study of alt eration of tissue reaction
by irradiation,; utilizing the Schwartzman phenomenron. The experimental
work is done on rabbits given total body irradiati-so

350 Education Program

351 The educational program has presented magy complexities. Not
the least of these has been the problem of the extent to which such :
program should be carried when it involves time and facilities Whlbh
could in some measure be devoted to the investigative procedures. This
requires a relatively broad congideration of not only immediate advantages,
but those accruing over a period of several yeais. Ths immediate need
for an educational progrem,for the training of Japanese physicians is an
unavoidable requirement for the success of the COmmlqﬁ“Oﬁ program. 1T
further progresses into an area which determines largely the attractive-
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Date 2 June 1950

Research Project Outline: I Proposad (XY
Tf In progresa ()
[IX Completed € ) !
L oject wuwber: BO=5C, 2, Tepsvtwent _  Biochemistry :

3, Responsibte investigabar{e)s _ .  Horold Nighi

e Subjert: ae Title: | Residual Redietion - Hivoshims

L. Ueneral purpese: To determime roughly the distribution of any radicsctive 1
residuwn in Hiroshima and ite environe. !

¢ Cooperebing depertments:

5, Date of inception (I - empescted; II, IIX - actoal Yy Aty 19850
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i
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Speeific Guestions to be Answered by this Investigation.
1, Are there radiosctive materials from, or induced by, the atomic
bamb still present in Hiroshime, five years after the explosiam?

2, If the radicactive materials are still present where are they to
‘be £ ound?

3o Is the residual radicactivity most likely to be found in the area
where fission=product rain is supposed to have occcurred?
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e

(L} Prelivinery experinents have shown nild residusl radicactivity in sevoral
sell saples talen froa the Hiroshima and Nagasali areas.

(28} To facilitate orderly collection, the Hiroshima map, AIS 1§02 1st ID A4S 1

L7y io talen as a plot. Samples are collscted within a 2«1/2 nile radius from
i3 boaly centor, on the indorsections of the I000=yard gride Albernate intersechions
ot the grid are desipgnated as A + D. 4% all 4 podnte an attenpt iz made to colloct

L four types of samples. A B points, soil ard bark ondy are taleen. It is not
nesoible to collect the £ull mumber of samples at all 4 points becavse of lask of
1 ial at seme poinbs, and the fact that the white radish, selected as proferved

sanple materdial, is out of ssason and existing plante, if any, are quite amall,

(3) Certain places where the coordinstes interssct were dund &6 bé recently
teclaimed land, or exeavated spots, hence no sarples are taken of thoss, Tn obhor
©5 the coordinates cross in submersed arveas. In Shess cases samples oo taken
bin 150 yardsof the designated spot vherever possible,

(1)" A certain mmber of comtrol samplse, fram an area such as Kure s will be
veyuired, Details coneerning their collection vill be reported at a fubwre date,

(5} fbout Pifty coil samples, £ifty bark or wood samples, twenty-two stucco,
@i a dosen vepetable samples have been wllected for this study, Averiging about
50 g per caple, storage of 6000 to 7000 gm. of msterisl is requived,



perempix ¢ RE-K0

Materials collected are!

(1) Soil
22) Growing vegetation
.3§ Stucco
L

A1) samples save those of vegetation and bark, decayed trees or woaod,
are dried in the oven at 120° C overnight, pulverized and sifted -
30-mesh sieve. Samples of vegetable type are sncinerated in the muffle
furnace at 600¢ C overnight, Further gamples are ashed in a platinum
erucible before testing for radicactivitys )

1011

Each of the pulverized and sifted soil and afucca gamples is sprinkled
on 3 x 5 inch index cards, coated with wet collo¥E and allowed to dry te
form a thin uniform layer. These samples with the jndex cards are Wre
with one layer of thin enion skin paper and placed face domn on x-ray £
for radioautographs. After one monthts undisturbed exposure these exposed
£41ms will be developed and examined for evidence of radioactivity.

Bark or decayed trees or wood

Tx +_c . ey T R . o ST RO X ] N - = s 8 Y :

] .Jei ualfiﬁ:s‘ﬂc‘?z‘zc?; nlug the type of X-ray £ilm used, 15 processing, and the
use of conbrol Iilm, are to be reported (see minutes of Dxecutlive Research
Committee, 6 June 1950).




PROJRESS RuPORT ON SOIL MWD VHGETABLE COLLECTION FROM MIROSETN Aiis
° ' 4

b Loaotiv o 3
Preliminary experiments have shown mild residual radicactivity in
several soil samples taken from H 4 I areas., ’

The purpose of this investigation is to determine roughly the dige
tribution of any radicactive residuum in the Hiroshima entvirons.

Materials collected have been:

(1) B5oil
(2) Growing vegetation
(3) Stucco ‘

(k) Bark or decayed trees @ wood

‘To facilitate orderly collection the Hiroshima map, AMS L902 lst
ED A5 1 1946 was taken as plot. Samples were collected within a 2 mile
radius from the bomb center, on the intersections of the 1000 yard grid.
Alternate intersections of the grid were designated as 4 4 B, At all
4 points, attempt was made to collect all types of samples. At B
points, soil and bark only were taken., It has not been possible to
collect the full number of samples at all 4 points, because of lack of
material at some points, as well as because the white radish, selected
as preferred sample material is out of season, and plants of extant at
all are quite small,

Certain places where the coordinates intersect were found to be
renently reclzimed land, or excavated spots, hence no samples were taken
of these. In other cases the coordinates oross in submerged areas. In
these cases samples were taken within 150 ygards of the designated spot
wherever possible. :

All samples save for those of vegetation and bark, decayed trees
or wood were dried in the oven at 1209 ¢ overnight, pulverized and sifted
through 30 mesh sieve. Samples of vegetable type were incenerated in
the muffle furnace at 6009°C overnight, Further samples will be ashed in
& platinum crusible before testing for radicactivity,

Bach of the pulverised and sifted soil and stucco samples were
sprinkled on 3 inches by 5 inches index cards coated with wet colloid
and allowed to dry to form a thin unifarm layer. These samples with
the index card were wrapped with one layer of thin onion sikin papsr and
placed face down the d=ray film for radioautographs., After one monthia
undistrubed exposure these so exposed films will be developed and examined
for evidence of radicactivity induced change. About 50 soil sariples, 50
bark or wood samples, 22 stucce and a dozen vegetable samples have been
collected for this study.

Hircghi Nishi
Motoshi Yamasaki
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 APPENDIX A

gpecifie Questions to be Answeped by this Imvestigation,

1, ®hat is the extent of residual radiation of the atemic bosd
figsion of the radio induced material in Negasskl five yesrs after the
bomk expleaicn? _ , '

2. 1f the radiosctive materials are still preseni, where ave they
o he found? '

3, Is the residual radicactivity most likely to be found
area where fisgioneprodust wpaint is supposed to bave oseurredt

in the




APPENDIX B

B, Source of Data and Plam of Progedures

ls Experimental Design (Source of Samples)
a. Intermhi«m of main eoordinates

wherever possible, samples will be obtained from the genexsl
area where gogrdinates meet on the followig mapsy

(1) Mep of MNagasaki City, Ja
UeSe APRY Type CmA,i.5. %y Seale 1:12,500

(2) uap of Nagesaci, Japan :

UsSe APHY Type C=A.M,Ss 1y Sheets LOLSw1l NuWe, LOLS=11
HeEsy Bull S.We, 4OLBedl S.E., Scale 1325,000

) (3) uap of Nagasaxi and itts wicinity
Geodebie Investigation Imstitube, Ministry of Construge
tiong Wﬁ&kl Ares; H.Wey Neley Selies S.W«s Scale
1325,000s Since this map #ad no coordinates, they were
drawn upen it to correspend with those of the U.S, Army
wap, By theciing landmarks, the error introduced by this
method was found to be less than 50 meters. Some locations
will be imaccessible by jesp because of mountainous
terrain, .

v g e e RSIAAR TN - R -
e e a6 AT A U S

b. special aress

(1) Areas where fission produsts "rain® is reported to have
cceurred.

(2) Areas of special interest wherc samples of interest
is poimted out by residembs of Wagasaki,

Ce. Control Aress
samples will also be collected from conbrol areas oubside the
area where pweswmably the bomb had no effest (for instange,
10,000 meters %o the north of the hyposenter).
2, Coordimation with other departments

&, Administration : .
b, Cemsus - For gontact purposes and vo obtain history of

logal areas.
ds loter Pool




APPENDIX ©

¢, Detailed gperating Instyuctions, Bevapd Forus, eto.

1s

vise the collecting and testing

Investigator will personally &

of the maberisls,

2

3e

Le

S

eypes of sample

8. Soil (at the intersection of coordinates)

b. Tree barks (at the intersection of coordinates)
g. Stucco (wherever possible)

d. Potatoes (altermate points)

e. Small living tree (semple from special area)

£, iscellaneous :

wethod of Reeording Sanple

a, The number of egordinates where samples are oblal ned,

b. The date of collestion,

¢. The distance from the hypocenter,

d. The exposure to the "rainv follewing the atomic bomb explosion.
es Remarks

processing of material for radicaubegraph

wash of the soil and sbucco samples are passed through & sleve
¢ 2% meshes per ineh) and this strained sample is glued on a labelled
3 x § index cards with collodien, Four of these vards are placed in
sush & manmer that the samples are in direct conbact with the

emulgion surface of an unexposed Xe=yay film,

organie materials are first breken snd burpned to ash over an
ordinary laboratory burner, These ashes are furihber burned and
reduged in volume in a muffle furnsse at a very high temperature,

Radioautograph technlque

The ;:roseséeﬁ gards and films are wrapped around with black
paper to keep out shray light and stored in a dark place for a
period of i to § weeks and at the smd of this time they are developed.

The presence of radioactive material will either cause a dark
spot or fog a film where samples were in direct contact while neghe
$ive samples will sause no fogging and films will remain unchanged.




APPENDIX D

D, Outline of Tabulation
. kst

Fach gample will be recorded as to whether it will show positive or
negative besh by the radioaubograph, Positive and negabive findings will
be plotted on the map by appropriate symbolss -

The contour of the fallmout area will be shown on the map.




APPENDIX E

14 Personnel
~ Chemint 1
Technician 1
Jeep driver 1
gontact man 1
2+ Eguipment
gbool cup W, , _ Loo
Eavelope, 83"x 114» : 200
Burner, gas v 4
Dish, evaporating, porcelain, various sizes 2k
Dish, evaporating, platinuam 6
Furnace, mulfle 2
Filmy X-vay 200
3. Spage

Kaikan building, Nagasaki ABCC
Room adjacent to auditorium om the third floor.
Nagasaki Universibty iedical Sgheol laboratory if remodeling
makes work impossible in the Kalkan building.

. Transportation

One jeep: Available only «hen eonvenient to other functions
of Nagasaki ARGC.
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HOURLY WEATHFR OBSERVATIONS
On 9th August, 19L5
“Nagasaki Marine Observatory .
© fiour | Air Press,|Air temp |Rumidity | vapour |wWind Wind Vel]| Gloud |
(1Y | 1000 mb £ Op % | tems | dir knot |amount
= s mb 0.~ 10 | Cloud forms| Weather
L 01| 15.0 7542 88 26,0 |Calm 0 Clear
02T 1.7 Thad 90 26.5 | Caim 0 Clear
SO IR T Th.s 9L 26,1 | #0E 1 Clear
700 T TReB 73.8 90 25.3 |E [ Clear
05 Ui 7 73.6 87 21,5 | Calm 0 ' . Clear
06 15.0 " 73,0 90 25.2 | Calm 0 3 | 5¢.06.0b.AC; Fine
07 15.0 VEN 9 20.5 | fion U Clear
08 15.0 78.3 oL 29,7 | BSE 2 Ciear
09 15,2 BTl 76 5723 | 5ok T Cloudy
10 15.2 02l 76 280 TWSW N Fine
11 14,0 03.0 71 27.9 SHf Ke) | Cliear
12 13.9 8L .9 68 27.6 | Waw T 9 Ac. High
: . : _ overcast
131  13.6 85,0 59 2.3 | SW & Cleaxr
IR 13.4h 85,5 65 27.1 | W - 10 10 Cb,Ac.Cu. | Cloudy
151  13.0 85,86 63 25.2 15 10 S Clear
16 12.7 Bu.7 66 26.6 [VISW 12 Clear
171 12.5 " 83.3 68 27.8 | S i Clear
181 12.0 81.0 70 27,9 (VS 9 6 Cb,Ac.Cu., Tins
19 12,9 7945 B0 [ 27.2 [&¥ il ‘ Ciear
20 13,1 78,3 8L 27.5 | VS i Clear
L1 13«3 fin 88 27.9  |[viod 10 Ciear
22 13,6 76,0 91 20,0 | SW 3 8 Cb.Cu. . Clouwdy
23 12,0 6.5 91 20.0 SSW 2 Clesar
el 10,5 76,3 91 27.9 38 2 - Fine

Air temperaticz Maximume 8665'(1Lh52m 1)

Air temperature Minimum: 72,9 (5R55™ I,g

Wind Velocity Maximum : 1 Knot SW (198)
Precipitation : -

Remapks: Shallow ground fog (o ot . I gom
Local light rain {maruocha) about half an hour.
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The purpose of thig investigation

This project was undertaken in an effort to find out if there is
any é or f radiation in Nagasaki residual to the atomic bomb exploﬁioy
of five years ago. If residual radiation exists corollary purposes are
to locate the extent of such radiation and to correlate the region of
radiation with phenomena known to have accompanied t_he atomic explosion,
especially with the "rainfall" which fell shortly afterwards.

The plan followed to obtain data essemtial for these purposes was
to procure representative samples of various materials at certain
logatiions in and around Nagasdci, These samples were then processed
to make them suitable for exposure to photographic film, Any re-
sulting radiosutograph is then a qualitative measure of sample radio-

activity,

The following available maps with appropriate coordiantes were
necessary for use in this project:

1. Map of Nagasaki City, Japan
U. 5. Arﬂly Ty‘pe C-A.M.5. l, Scale 1312’500

2, Map of Nagasaki, Japan
U.S. Amy Type C-A,M.S. 1, Sheets LOLS - 11 N.W., -
wbs had 11 N.En, ).10}.3.5 - 11 S.‘w., }JOLLS - 11 SnEv’ Scale 1‘25,00@

3« Map of Nagasaki and viecinity
Geodetic Investigation Institute, Ministry of Construction,
Published 192, Revised 19L8. Nagasaki Area N.W., N.E.,
S.W., S.E., Scale 1:25,000
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The last map was umed as a supplement to find areas and details
not identified on the first two maps. Samples were taken at sites
correspondive as nearly as possible with the intersections of co-
ordinates. The exact location of each collection depended of course,
on the nearness of the desired sample to a coordinate intersection and
the physical limitations imposed by the rugged terrain,

The coordinate mumbers are recorded ordinate first, abscissa 2nd,
and are correct to ome hundredth of a 580 f4.

Several samples of special interest were added to the collection
obtained according o this system, Among these were sanples from
ground zero, the prison site nearby, and from a farm where certain
vegetation (endo's, squash) could not be grown for three years.

Control samples taken from 10,000 meters north and south of
ground zero because of the unavailability of maps showing this wide
area and for the reason of geographical layout; The area east of
ground gero cannot be used as conbtrol area because the radicactive
dusts were carried in that direction after the atomic bomb explogion
by the S, W. and W, 5. W. wind (c.f. Nagasaki Marine Observatory
report)., It has been reported by the Joint Commission that radio-
activity was reglstered in Shimabara and Chijiwa 24 kilometer and 20
kilometer east respectively. In this investigation "rain® was reported
as far as 9,500 meters north and 13,500 meters northeast of ground

ZErQ,
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Each sample of soil and stucco was greund in 6 inch poreelsin
mortar and passed through a sieve (28 meshes per inch), This semple
was affized on a labelled 3 x 5 index card with collodion over an
area 3 x 3 inches. The purpose of passing the sample through a sieve
was to keep the size of the particles mail aaough to get an even
layer of samples and at the same time minimize the chanee of scratehing
the £ilm, Each of thess cards is wrapped separately with lens paper,
This paper wae chosen b@g@ of softness, thinness and itas porosity.

The organie materials were firat burmed over an crdinary labo-
rotory burner amd then dry ashed., These ashes were further burned
and reduced in volume in & muffle furnace at B00° - 900° ¢ for a
 period of time until complet

ply ashed., In this manmer the potato

sauples were reduced to appreximately 0.6 - 0,7% of the ovigins
weight, The percentsge reduetion of tree and tres bark was nob cal-
culated, The ash sample is glued oh 2 3 x 5 pard, The processed
potato cards were stored in a vacumn dessicutor for the duration of.
exposure to prevent ascusulation of molsture. Four of these cards
were placed in such & manner that the sample side are in contact with
the emulsion surface of an unexposed X-ray film, These processed
cards and upexposed films sye wrapped around with black paper in which
films originally csme to prevent light leakage and stered in a dark
cool place for seven weeks, (See attached
time these films were developed . .




The pregence of radiocactive materials caused a dark spet or fogm
ged a film where samples were in direct conbtsst while negative samples

caused no fpgging and films remained unchanged, This method is qualie

tative.

| Residual radicactivity has been reported in certain arsas where
the ﬁMﬁn product rain is said to have !gliaa.l The "fall-out® area
was commonly knewn to include the region behimd Nagasski Medical School
and M, Kompira in the neighborhood of Nishiyams Beservoir,

The "ta&n'“ whieh took place after the atomic bomb explosion in
Nagasaki and in Hiroshima is now considered to have been formed in the
Bame manner as water droplet condensation in the Wilson cloud chamber,
Favorable comditions for the condensation of moisture oceurred when the
tremendous outflow of hot alr accompanied by released ionizing agents
was exposed to sudden chilling by the inward flow of relatively cold
air. Ionizing agents could hsve been gamma rays, alpﬁa particles, beta
particles, or neutrons whieh would form nuclei for the condensation of
water vapor, This preeipitation preobably fell as ordinary rain but in
the downward course the dusb particles, some of t he radiocactive products
‘of the explosion, smoke, and other serosols which had been swept into
the atmosphere were emcoumtered and carried down t6 earth. This may
account for the "olly™ character of the “raim®, The area blanketed

by this "rain® is known as the "fall-out” srea,
* # »

1. Representatives from the Tracer lLeboratory made a primary investi-
gation near Nishiyams Reservoir and found traces of radicactivity.
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It was £elt negessary to determine as sccurstely as possible the
location af mmafall snd a map charting the extent of the “fall-out”®
aréa has been constructed,

Singe the meteorologiesl dsta concerning the "rain® from offieisl
sources &re mesger, how se~to-house mlie}tatién of information wam
undertaken, This method was time consuming, and especially so five
years after the bombing, Individuals often had difficulty remembering
details regarding the events of the day of the atomic bomb explosion
snd had sometimes to recall minor ineiden‘&é which might or might not
lead to the answers sought for., Speeial precawtion was teken during
each interview $o aveid lpading questions which the individual might

unwitiingly use to create decelving informstiom,

. The description of the rain reperted by residents of the *fall~
out® ares varied as to the location and also the distance fromthe
hypocenter.

¥r. Migogucki of Motohara 2-chome, who was working im a field
slightly shielded from the atomic bomb flash by a hill, 1860 meters

northeast of the hypocemter?, stated that the “raindrops” were blackish
bromn, 5-10 mu, in dismeber and oily in nature, He also, out of suri~
osity, tasted some of this ®rain” which he caught on his finger tip
and fourd it to be very bitter, producing a burning sensation on his

tongus.
* % L3

2. Ceoordinatest 95,00 x 67.06




ném

Mr, Takaichi Nakso of Nishiyama li-chome, 2700 meters east of ‘em
hypocerter’ added that hie livestock would net est the rain stained
grass until it was thoroughly washed and made free from oil stain,

He also found this stain very resistent to ueual methods of washing.
Those people who reside in the eastern portion of ths *fallwout® srea
repérbsd that they do not recall anything unusual about the "rain”
axcept that many documents, money and other eodd items fell around them,
In this area the rain was perhaps colorless or unnoticed among these
unusual objects, The dark color of the "rsin® was probably related
primarily to the coneentration of aerosols in the immediate vieinity,
It seems to depend on the distance from the hypocenter, and the
direction of the wind as will be shown in the aceompanying data.

Over 1,100 residents who were piesent &t the tinme of the bombing
were interviewed and about 800 questionnaires bave been recorded, Of
the first 300 people interviewed none were found to have been in the
*fall-out’ area. The total area covered for this msé of the project
was more than 110 square kilometers.

The time elm&ba ware thecked by asking the informants to re-
trace thelr movements from the time of ths atomie sxplosion to the
time it sterted to rain and also during the rainfall, This method was
espesially useful in the eutsktirts of the "fglleout™ area, By this
method it was felt that the informants could be more certain of the
time element and correct themselves, thus minimi,ing major errors,

* * %

3. Coordimates: 96.38 x 66,25




Information that was supplied by these peaple who iad some deubt
or those who took refuge in the air raid shelbter right after the ex-
plosion and remained there for a relatively long period of tine wad
classified as uncertain. Those who gave pesitive anmwers were t,aken
to be reliable as is now pessible., Thess informants were able to re-
call ineidents such as getting wet and comment s about the rain smong
friends or menbers of their family., The svaluation of some of the
negative anewers is more difficult for there 1s absolutely no way of
knowing that it did not rain while they were in their brief refuge in |
the cave or that while in their exeite.d state, they did not realize
or had forgotten that it had rained.

Coordinate mﬁ% of the location are taken to be a point

where the informant obssrved the rain, If he did not notice any rain,
the coordinstes refer +0 his location at the time of the explosion,
Time interval denotes elapse of time between the explosion and

the beginning of the rain., The given time intervals may differ even
at the same loeation nob aniy because of the individual variation in
time estimation but also begsuse in some areas it was found that it
did rain more than once.

Dupration refers to length }af time of rainfall,

Evidence denctes any sign thet may have been attributed %o the
rain, for instange oily black deposits on neighboring objects.
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