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FOWORD

"Compilation of Fallout Patterns and Related Test Data (U)" Is
the second volume o. a series to be fatlished by the US ArM Nuclear
Defense laboratory and the US Naval Rdiological Defeae Labomatory
under the inclusive title, "Local Fallout From Nuclear Test Detonati~nx
("'). This work is sponsored by the Defense Atoic 3aport Agency under
DASA t.roject 10.013, "F&llout Data Compilation, Collation, Evaluation,
and Presentation."

This volume is a supplement to Volume 71; it includes nuclear tests
a c.ed 1"-,- t•te Urited Kingdor. throu-.h 1958, the Republic of France thrcugh

193.'1, and the Union of Soviet Socialist Republics through 1962.

NOTICE
.. t.s doc-=ert con t•ains information. affecting the rati l M

of' the tates within the meaning of the Espio vs (Iitie
,,.,,,sec-,i o."s •7"-- ... -. .... so -=_•ation of its cc-t.en.+s

in. &. manner to an unauthorized person is prohibited by law.

7'.-h's doc'umn- contains Rata within the meaning of the

At ic £nerg" Act of 1954, amended. document is n re abl 0,
to fo. n rnationl and e e requires s hat Its

tranmiss .~atioT4 of its contents in a nraer not authori.
..e A,- is proh i-6e b-, law.

DISP MTION

When this document has served its purpose, DESTROY in accordance
with paragraph 64 of AR 380-5. LO N01 return to"U=X", Nuclear Defen 00 ,o

- --"

Di 10 T'AB .

Uia.wou:. ced
Justification

Distribution I

-AAAvailability

01t Avail a:,

_ _ UNANNOUNCED



DICIST

The available fallout patterns and related teat data for nuclear
wespon tests conducted by the United Kingdom, the Ipublic of France, and
the Union of Soviet So:i.list Republi.s, are included In this sup-.em.:
to RDL.TA-34. The related test data for the British and French tests
include: date and time of detonation, location of test site, total yield,
fission yield, tnr of burst and plaoemntl height of burst, cloud-.to;
ar.1 -bottom heights, crater data, and vind information up to -nuclear cloud.
top heigh.

*No fallout patterns are available for any of the Soviet dezonations.
ie list of Scvlet S•tteations, v-c.oh. i•s as comprehensi.ve as pcssrtle, co-.

tains the chronological order of the detonations, date, yield, type of b-xrs&
Lr, 1o:•ior. of • s'.e.
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SUPPLUE.T TO VOLUME i

F=3IRN NtELER TESTS (U)

1. IM UC ZO: 11

A. O•,jective.

The objective of ICL-ET-3J, Pa•ts I and n, was to provide a
c:nven.er.t reference of United States nuclear detonations, fallout pattern,
an- related test data for scientific and technical personnel engaged in
the measuremert, analyses, and use of nuclear weapon-effects data. This
su;;Iene.nt exte:-.s the scolp of t -T--3•- to i.nclude weapor. tests eor.u
b:, other rations, namely the United Kingdom, the Republic of France, and
t'.* Tr.ion of Soviet Somialist Bere±i •.s (UISSJ).

B. Sco:e and Ormanizatorn of Suplement.

This supplement presents a compilation of data from published
and un•ublishei re;orts, but does not, at-er..; to completely evaluate &I-I
the -inforrtion on which the results are based. Although local (early)

Sis em.has~ze6, the data rresente4 wi,.Z also be useful to those
studying world-wide fallout. For the purposes of this report, local fall-
cut is defined as all fallout coneisting principally of the larger particles
t-et are de;osited within 24 hours after the 6etonation. World-wide or
delaye! fallout is defined as fallout consisting of very small particles
tha- des:end ver:.. slow,:ly over large areas of the earth.

The information ;resented includes residual raiiat.on, patternr., wind
an! cloud .easurements, and conditions of detonation, when known. Data
resu•ting frov. each British, French, and USSR detonation are presented

-:-.....e l,. For each CBritish det:nrtion, the basic ±,or.,eio use-
ful for nr. interpreta:±ion cf falloum dam&- is presented first. This is

by on-site and off-site fallout patTerns, where available. Wind
s-s, En! directon _ ere then -.a-u2.aed as a function cf altitude, and
bodographs are presented as an aid to visualizing these data.

The presentation of French detonations is analogous to that Of the
British, with the exception of wind and cloud data. No wind or cloud
data are available for the French tests,

The section of USSR detonations presents a partial list of the shots
with the date, yield, type of burst, wnýý locatior of test site listed.
These are the only available data relative to USR mclear detonations.



C. BackEround.

The United Kir'gdom tested twetyone devices Inth 6e"

..rs on soil, a surface brst In a ship on water, eight detonations oT.
2O0.foot towers, three air bursts from balloons at 1,000 feet to 1,500
feet, L-a eight air drops that burst at altitudes ranginr frc- 500 zz
9,'Z0 eet.

4nce February 1960 the afe lcof France has detonate d

The USSE tes te zom August 1949 to Nove.-
ber 19A5 , when the morato i ec . • ecve. When the moratori'. vas
Violate! ir. 1961, an additio a i i.on&naý , ýetocit t,-z

..-'~'er 12.

D. Abbrev•ations Used in Surplement.

/ASA - Defense Atomic Supporz Agen.:y
Gr- Green•ich Mean Time
GZ - Ground Zero
keV - kilo-electron Volt
I,: - kilometers

I*V - Million electron Volt
"M - Maralinga Proving Ground
rph - x_:.es per hour
MEL - Mean Sea Level

.- megtor.
nm - nautical miles
t- time

6
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OP.EATION H M ZCANE

DAT-: 2 Oct 1952 5SI Monte lello Islands
1! W 2359 oft northwest coast of

Australia 2008 1150E
TCTA. YIELD:

1"*~o TYPE OF BtMST AN~D PLACDENT:
"Shallow underwater - Device ir.
hold of ship moored in 40 ft of
'ktor about 400 yds off Trim-.211e

The dose-rate levels over the Monte Bello Islands were dete-mineA by.
re-entry ;arties ur.ng portable radlac dose-rate meters. Actual d-..,
me&s.remevts were used to extrapolate to H+I hour. The decay exponený.
was -1.2 between 12 and 100 hours, .1.0 between 100 and 200 hours, an-A
-A.. after 200 hours.

,A•I :- U11= DATA FOR CPEAT10: ý I-J -MCA:

Altitude Altitude
ý?) Direction Speed (MSL) Dir'ectior. Speed

f degrees mph feet degrees .. !j

S'.Lr& tce --- -.-

1,000 158.5 17.2 11,000 147.0 8.6
2,000 141.5 16.7 12,000 i.O 1.5.
3,000 133.0 17.1 13,000 163.0 8.0
L,000 129.o 14.0 14,000 176.0 8.0
5,000 123.0 12.9 15,000 194.0 8.3
6,000 117.5 12.2 16,000 212.5 9.4
7,000 117.5 11.6 17,000 228.0 11.5
eooo 122.0 10.6 18,000 239.0 13.6
9,000 129.5 9.7 19,000 216.5 16.0

I0,030 138.0 9.1 20,000 251.0 -.

8
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OPERATION TOTEM - Round I

DATE: 14 Oct 1951 SITE- Test bld at EMU Flats,
•T!M7 2130 South Australia, 300 miles

NW of Woomera
TOTAL ¥1E_ : 310S 1370E

HEIGHT OF BUJRST: 100 ftC:,W"JD TOP HEIGHT:
LOZ- BOTTO.: 1Gh:, TYPE OF BURST AND PLAOEMC!:

Tower burst over Auatralian so804,

The ground contamination contours were obtained by both ground and
aeri&l surveys. The dashed line shows the estimated center line of the
cont&~mnation pattern. The t-,1 decay approximation was used to extrap-
olate the readings to H1+1 hour.

1AB:Z 2 W•+& DATA FOR OPERATION TOTEM - ROU1N 1

Altitude
, (4SL) Directiorn Speed
feet aegrees mph

Surface ......
1,000 250 3
2,000 225 8
3,000 220 14
6,000 225 22!
9,000 225 24

11,000 2z5 37
13,000 230 39

11
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Off-site dose-rate contours in r/br at H+1 hour.

12



OPE-RAT:ON TOTE!.:* - Round 2

DATE: 25 Oct 195. SITE: Test hold at EMU Flats,
-2130 South Australia, 300

miles PW of Woomera
TOTAL YIELD: 31"S 1370E
FISSIO1; -YIELD:.___...

HEIGHT OF BURST: 100 ft

CLOZ -_57=0 MI:-!o: TMP CF BURST AM~ PIACEM:
!&Og•_. --h•: Tower burst over Austra..L:; " .

The ground contaminatiorn contours were obtained by both ground and
aerial surveys. The dashed line shows the estimated center line of the
contarmi•.atiorn pa:•err.. The t-" . decay ap--roximatior was used to extra;-
olate the readings to H+1 hour.

-- i-:: ,A:A Foi' cPE.P.A:O.:, TD-MI.: - K-w=) .2

(N. :S Direction. Soee.

Sirface .
1.000 30 2,
2,000 25 36

20
"5,000. 05 33
6,00 50 28

10,003 3L 26
15,000 325 23
2ýOý315 22

25,000 300 26
30,000 295 32

13
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OPERATION BUFFALO- Rounc .

GMT
DATE: 27 Sept '-95T~ SIE~ )4ralinga Provin;

- 0730 South Australia
TOTAL3 YIEU 3 E

MITOP~ ~ ~ ~ YIL MGT FMS: : 100 ft

CLOUD TOP 'MIGHT: TYPE CF 3BISAIM PAI A CE'W":.:

CLO7J NOTTO1 M~IHT Toweer burst over Aastrafil..

The off-site dose-rate readings were taken between. D÷J day ard D,5
days by ground-survey teams with gafAa-survey instruments, types i.3•A
and 1391A. Readings ".ere taker, at one-tentrh mile intervals, A'ta- de• ,
measuremients were used to extrapolate the dose-rate readings t: . .
The . decay a-ppoximation was used to ext:oa= :he -:--cu"
rate readings to 1.+2 hour. 2 O390A survey meter is a battery-operar.ed
ý.o:.ization chamber inszrument designel to n.measure gaL;:,,a d:se rates .. r-
aocurateiy than standard radiac survey instruments. The field of view is
a solid an61e of nearly Ln and response is uniform, to within E percent,
o,-.er an energy range fro.. Er5 keV to 2 M'V. The t-e -- A survey meter
is & be.a-;lus-gar4ra survey instnr-xrent. It is sindiar to the 1390A in-
s-rz:er.t and *.as used as the standard "e_ a measuring ir.str'-=en..

The crater region dose-rate readings were ta.er, a: D+iZ da'ys. Tne
t 8. decay ap;roxim-,tion was used- tc extra;:oIate the readig:.s t-: H+_
t.our. Dust storms and heavy rain occurred during the week after tr.e
bua-s- &.n! the pattern "s not ccnxie-': "& r ale.

17
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TA•.:Z ,,WII, DATA FM O0FORATIM BUIfAL0 ROT,•D 1

Altitude""

(MBL) Direction Speed
feet degrees mh

Surface 190 14
5,000 200 15

10,000 230 15
15,000 250 20
20,00: 255 24
25,003 25,5* 29
30,000 255 36
35.000 255 40

260 4L4

SC ALE

miles
Riss rPae l SOOM kf

Firuze 8. Hodopraph for Operation DUI'FALO - Pund 1.
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C.M'A746o0: BNUFFALO R Round 2

DA=: • Oct 195t, 315 IMuaglklig Proving Groun.,
S0700 South Australia

300S 131DE
TX A: YZE :.D:

YIED; HEIGHT CP )MT: Surface

CLOtZ TOYFM -.3 TM W YJRST XM PLACEM-L:
.;:er ;ortor.; Surface burst on 'ustr-,a-lan.

CC,=., 3"XO01;.. MI soil
lowe rortion:

The dose-rate readings were taken between D+l day and D4 days by
gro'wid.surve:" teams with gama-survey instruments, types 1390A and 1391A,
az o.e-zen:z. mile intervals. The type 1390A survey meter is & battery
opersted ionizatior. ehm&rber insmru.•nt. The field of vie--. is i. solid nf7.e
of nearly L- &.nd response is uniform, to within 8 percent, over an, enerC:
rinit fron ?t.t2 %c Z V. The tyae 1391 surve:y meter is a beta-us-ga
survey irstrument. It is similar to the 1390A Instrument and was used as
tne 6t&rar6 bet& meas'ring instrument. Laboratory decay measuremfnts
were used to extrapolate the dose-rate readings to NK24 hours; the t-'0
decay aLpproxivatior, was used to extrapolate the N+24-hour dose-rate readinrs
-to 17-1e The northeasterly part of the pattern was obtained by sub-
tra¢cing t..e con-.rV:uton of the contamiration from Roun. 1.

21
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23

r0W t5



75 SCALE1MU. IlI lLl I I I

s ARIo rate' 5000 ft/hr

Figure 1.. Hodograp!. for Operation BtMPALC, - 2o'd, .

24



OPERATION BUFFAM - Round 3

GMT'
DATE: 11 Oct 1950 SITE: Maralinga Proving Ground,

im: 06 00 South Australia
TC-- 30QS 1310E

FISSION )HIGHT OF BURST 500 ft

TYPE OF BURST AND PLACOEMI':
Air burst

S: _-.-e• surve" was maie o• the shot. Masureents were m ý
grou•i.-d zero !.: 1-+1 hour, and the maximum dose rate recorded was 17 r/hr.

DATE: 21 Oct 1957 SITE: Maralinga Proving Ground,
7 11435 Sovth Australia

-- 30cS 1310E
TOTA. YIELD:

•.....: ,-, y fH: IIGHT OF BURST: 100 ft

C___T C2' F._EIGHT:TYP OF BURST AND PIACEME!.:
C0.M BOTTOM HIG HT: Tower burst over Austral:.r.
(est-mizes from !air o .. sell1
fired in darkness)

The survey on t:.Is shot w-is performed as a military operat.-:.. An
operational headquarters was set up and as the dose-rate readings were
observed they were radioed to the military coiander, converted to the
H+l hour reading, and plotted on a map. The instriinnts used were Victoreen
No. 592 geana survey meters. The t- 1 " decay approximtion was used to
convert the dose rates to H+l hour.

The crater region survey was made on D÷IO days by a military unit.
The t2 .s decay approximation was used to convert the dose rates to H+1
hour.

4 _MAh__.Akb25
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TABLE 6 WI DATA FOR O0ATION ET.FPALO - 4

AltitUde
41( IL) Zrirection Speed
feet degreea m.h

Surface 180 12
5,0•z 210 12

10,000 260 16
i5,000 C 70 21
20,000 270 26

2 6 Cl33
30,000 255 3e

.L7 42.540$00c 240 5

"2.5

SCALE

0 20 4O10

Rise rete:SOOOft/hr

Figure 24. Hodob-raph for Operation BTFFAL0 - Romd 4.
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OERAIiON GRAP.•LZ 1957 - Round I

DATE: I; '.&y 19R,7 SITE: Christmas Ialand Area
S1938

MIOHT OF BUST:-
TCTA: Y-'TE:

Y=,LD* TMP C' BURST AM~ PLOCEIEN:
Air burst

OPEPAO.•:- GRAPPLE 1957 - Ro.u=d 2

!)A--7-: 31 1.:,- 1957 SITT.: Christmas Island Area

-•1•HT O BURST:
TOTA, Y!:EL::

Air burst

G 0-RATICE G.PAF-:r 1957 - Round 3

G.=.
DA7T.: 19 Jar.e I7 SITE: Christmas Island Area

~I yGIM OF BURST:
r -HzfY---- 1: TYPE OF BURST AND PIACEM1'M:

Air burst

,._:-. ..... ... 19.7 - ,Round 4

DATE: SIN 97 . l: Christlwa IslaA Area

.. "I=- ,-r. T:
TOTAL YTELD

F~ss:O!~ YUTYPE W SLUT AND PIACMfU:
Arburst

29-AL-MME.=ýrn MMA



O:1PATION ANTLER - Round 1

GMTDATE: 14 Spt 97 SITE: Nkralizp Proving Ground

S0505 South Australia

TOEC. YIELD.- HEIGHT OF BURST: 100 ft

TYPE OF BURST AND PLACENEI:
MC*.: TOP HEIGHT: To.*r burst over AurstxriLa

___________ _________#oil

OPATIOI AMIER - Round 2

GIC
DATM: 25 Sept 17S : Ifralingsa Proving Grov.nd

S0030 South Australia

T~rJ..' YIELD HEIGH CIPURST: 100 ft

TYME OF BURST ANT PIA!!.TZ::
CLO_ _ TO_ _ _EI_ _: Tower burst over Australiar.
_______________HT_ soil

OPERATION AMMTLER - Round 3

5Ao': 9 Oct 1957 SITE: bralinga Proving Gro-.-
T o0645 South Australia

TOPTAL IELD: MIG).'T OF BURST-: 1 ,0,It

TMP OF BURST AND PKACEMM!.:
-- TOP• 'Air burst from ballo., o.

Australian soil

30
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On-site dose-rate contours in r/hz at 11+1 hour.
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TABLE 7 16MMDATAFOR OPERATIONAMZZRM3U1

Alttude
(M.St) Direction Speed
feet degrees p

Surfauce
20,500 209 24
5,000 218 28
7,500 214 26

10,000 211. 30
2.2,500 216 33
0,00o 224 37

3.7,!00 229 39
20,X30 232 42

all$

I!.S

so"sAI i I fs I ttbI

Figure 17. Hodopaph for Operation AM= - Bound 1.
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.,.. : "-:"A: O. .•.ATW0! ATION - ROMO 2

Direction Speed
foet der*ees NT

5,00• 7.3 1
202- 6

24~

- -250 22

22.5

SCALE

Miles
Rise rate: 000 ft/hr

This vector net to scale
True length Is I mile

Figare 20. Hodograph for Operation AM=R - Round 2.
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TABLE 9 WMM DATA FOR OUATION AMTIZR - OUND 3

Altitude
(N0L) Direction f1eed
ree't 'degreea mob

Surface ..
2,500 241 13
5,000 247 10
7,500 270 22

l0,0c3 280 26
12,500 285 31
15,000 2E2 36
1-.,•100 284 39
20,030 255 42
22,59, 2eM 2.0
2,c,000 2763
30,000 2e0 56
39,000 275 68

?IT

SCALE

I l , I , I , I N i l

Miles
Rise rote: 5000 ft/tw

Figure 22. Hodograph for Operation AM - ound 3.
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OPERATIOI GRAPPLE 195E - Round 1

GMT
DATE: 2 Apr SITE: Christmas Island Area

S71905
- HEIGHT OF BURST:

TOTAL YIELD:
TYPE OF BURST AND PLACEM.I::

Air Drop

OPERATIO GRAPPLE 1953 - Round 2

DATE: 22 Aug.E--9. SITE: Christraas Island Area

~~!7 i603HEIGHT OF BURST: -
TCTAL YIELD:
I ISS :01 : YIEi TYPE OF BURST AND PLACEMENT:

Air burst from balloon

OPERATION GRAPPLE i958 - Round 3

WIT
DATE: -. Sept 1959 SITE: Christmas Island Area

*rZGHT OF BURST:
TOTAL YIELD:F ISS:OIL HLDE : TYPE OF BURST AND P1ACErINT:

Air 3rop



O.F-RAII0 OGRAPFLE 1958 - Round 4

GMT
DAE: 11 Sept 195• SITE: Christmas 8s13a Are&ST71748 ----

YNET 748 HIGHT OF BURST:

-0:4-1 67TYPE OF BU.RS.T AND PACDENT:
A=r drop

,ý.-AM 195-2 ROeLfld

DA.-E: 23 Sept 1957 SITE: Christmas Island Area
T 1600

IMGH F BURST:
"TrMAJ YIE.

YEAr TYPE OF BuRST AND bACEoo :
Air burst from'balloon

A,~~fihA A 40
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3. st:: L f Fran-e Detonatiors
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rA7E: F a - t IE Reggane, Central Algeria

________m IGF- OF BURS:.- 350 ft

PLACE1MINT: Tower

CFEE?J.u:Z:3! GEP.BO:-SE BLA..iM-

.. ".Tme

- ~PLACE!EZT: Surface

.0:11i Tine
-ýF 2 e SITE: Reigane, Cen~tral- Ajegcrzs

ME3F1 OF BURS:: 35C t

PIACEME : Tower

S0500

-~1M:G*: OF B*W: Lot &a
TOT'AL Y=IM:

PIACE1MT: Tower

42
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000,

Distanceg Fton 0?. Statute mile

Figtre 2~4. C-ceration GERBOISE EL&CM..
On-site dose-rat. contours in r/hr at Hl+3 hour.
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F:.g•.re 25. ,peratior. CEPOISE BLAMCE.
Cff-site dose-rate Jv.to•'rs ,n r/h.r at h-.:



F' t 2.Operation ~ GEP.UZSE
On-sit* dose-rate con~tou~rsi ±r4 ?/ at Xil ho-..r.



YiC.'.r 27. Operation GER3013S ROUGE.

Oft-site doze-rate conto'-ors in r/hr at H -1

r.
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Inform.atior TLbul~ated for Union or Sovigt SOC~islt N*publics Detonations



Tabulated USSR ZWformation (Continued)
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Partial ist of USSR.Tests for 1.62
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A. Chron•1o~i•.a! S'•.-_arles o! Nuclear Tests.
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B. loztion !M-•.s ýf Test Sites.
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MONTI SILLO

t ~AUSTRlALIlA

AU[STRALI

AU~~~~~~1m 8Tft.Aia.-.,...,l r

BO A) * USTRALIA
6'

SN|90 SUTH R

* Fix-e 30. Locat'or. Ma. of United Ktr. om Test Sites.
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FRANCE

S PAIN

MOROCCO '

-. - -ALGERIAS,. ,,LIBYA

SP. ZAOUIET REGGANI
*(Atmosofric Iwte)

MALI

0 mo1000400 moo"

Figure 31. Location map of test suites for Republic of France
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A. Refere.-.I:e,," r--s. t. oz Spec!.±c ... ... res of_ Data.,



1. UNITED KINGDOM DETCMAT1ONS
• Round Site Heliht Fall- Wind C=

0;eration No. Date Time Yield and Place- of out * Data Dait.
ment Buret Data

2--ricane 1 4 4 1 . 1 14.-

2 4 4 4A 42 2 2 2L

2 4 4 4 4 - -

2 4 4 L1 4 -

3 4 L13 4, 3- ,

4 4 4 4 4 - - -

5 4 4 4 L - - -
3. 4 L s L 4. .0.1.

r oelee m

S4 L 462
4, 4 4 L 4

R.EUIUBLIC OF F.;-W*.2, DE•O•NA•IIAZZ

Ot.e rat io.- Sh".t Da-te Yield Size Placemen~t F'i
N•o. D=t L

Gerbaise 1 10 10 .10,9 5

3 10 10 9 7

All data excelt site location• from. Reference Number T3. All site 1cc~a--i-:-
data from Reference Number 12.



L.",ist.. of R•+'ef-ere.-es.
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1. S~ooe, P. W. (De;artr~rnt cf Pkvsical R*3earch, Adrm±ralty# Great
Erian. "Su.rface Phe.,omenon &: Operatio.o !H.%aricanto Prooeed~rj.s
of Trivartite S.Vr.;0±! :r. -nTte&.'.ca.' Stat-as c±f Radiological Deftnrt
in. tne Fl.eets," May 16-20; Vý-. t. .S. 1ý&val Radiologica. Defense

LSin FrtnyzS-., Cllifornia. A SECRET Report,.

7.

9. Gerbolse Rouste, La Troisieme Bombe Nucicaire Francaine, P-rotecti:on
Civille, 1i. r7.C, Febr.-ary An.. kMUCLASSIFD Journal.

10. Szebbirns, Alber-. K., =1, "Special. Report, on High Altitude Sm;irng
Program (HASP),"~ DASA 539 B, Nqs, Defense Atomic Support Agency,
Washingt=, D. C., 1 August 1961, An UNCLASSIFID Report.
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C? ~a.Irti~ieze. aa~ng~r.250 D. C., 21 April 1960, A SEL.i:

cc! !:ik*,: Vulgm Washritr. 25, D. C., 15r J1y 196?. A SEz:?Z


