


ABSTRACT 

A tabulation ia pre8ent«d of ground-zero and burst altitudes and 
Msoclated dry-air and water-vapor density data for U. S. atmospheric 
nuclear testa. Also presented are density data for a tropical (I50N) 
atmosphere up to 90 kilometers. A method for ccuputing colunnar air 
nass between two pcinta at different altitudes for the Pacific Proving 
Ground area is preaented. This method can be extended to any set of 
spatial pointa within the wide limits provided and can be used for other 
atmospheres. Where possible, information presented is baaed on 
original data. 
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SUMMARY 

The Problem 

Weather data for atmoopheric nucleir tests are available generally 
in four forma: (l) aa handout sheet« d.strlbuted at the tests, (2) aa 
published volumes for a particular test series, (3) aa part of the 
Report of the Test Director, and (k)  aa part of a nuclear detonation 
report concerned vlth aapects other thar veather data. Similarly 
ground-zero and burst-altitude data are scattered in various doatnents. 
Generally, this unclassified information is found only In claaslfied 
reporta as are most nuclear data, and thus is available to a small 
•elect group. Ccnpllatlon of this information Into a single unclaa- 
slfled list vlth emphaala on the veraclt/ of the data is one main 
objective of this report. The second and more significant objective 
is to provide a means of computing the average air density between 
source and receiver polnta In the atmosphere. This capability permits 
evaluation of radiation exposures for any burst. In such evaluations, 
air denalty is usually multiplied by slant range, and the product is 
termed columnar air mass in this report.* 

The Findings 

Albeit most information sought was available, some shot sites were 
a considerable distance from the Yucca Flat weather station at the 
Nevada Test Site and burst times did not necessarily correspond to 
times at which meteorological observations were taken. Therefore, some 
of the weather data gathered at the Yucca Flat weather station were 
merely indicative of the situation when applied to ground-zero and 
burst altitudes. Further, for the early testing days in Nevada, seme 
grouncUzero altitudes had to be adjusted when checked against 
topographical maps (circa 1952) of the Nevada Test Site areas (surveyed 
by the Army Map Service). Errors or discrepancies were found when 
aeveral documents were consulted for the some data. Data In this 
report are best-estimate values, 

* So *«nned by Rand Corporation (RM-UlU2); also called "atmospheric 
depth" and "air mass in a column" by Air Force Cambridge Research 
Laboratories (AFCRL-62-260) 
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SECTION 1 

INTRODUCTION 

1.1    ME PROBLEM 

•nd partition of en«r^ «iLL J y Slgnlflcantly Influence, the rate 

prediction, based o"."^^!«     ! 0f T^ ^ 1&rger ««"i^e In 
densltle. 1. there?Sr' «a^^f   w   ^ ^ knwled6e of ambient air 
densltle. are obSi^ ST^d vith SlJff^^ WhlCh flUCh alr 

riai .uch a. handout »heH. ^trth.^ J ? ^ in * ^^^ ot Mt«- 
the Teat Director.   Ja^r ü   2   ^d at the te't^ ^ ««Port, of 
not dlrectlTctc"^^ ^J daU^'L'^t"'^' f^ rep0rta 

«round-zero and burst altitude.     JC^?! 'ltuatlon i8 ■^il*r for 
daU (in many case, confliai^i i^Z' S     I considerable toount of 

a need for^fuUy^m
fJSd^d^r"nerl'ln

0JoSn8 ^Bi/ic^^ 
• ingle unclassified docuLt hSl^g exiateSf        ^ '"^ " * 

atmo.XlcTurXParerapidC:eL
f/aJi&ti?n ^ blaflt ^^ of «-lear 

•d.   However, air de^Uyfa^n 5 ^^ 0f air denalty ^ "eedf 
•ffect. calc^latfons     Sis n^^^i*11511"1 by ■lant ""8* ^ 
«port.*   tto co c^ ofc^Ülr m^s";   u^^ ^ "«" ^ thl. 
transmlMlon or absorotion 0?^?   ^     Pplle8 V****^ to the 
eaitted during an^SsZic n^^t*"'^J"^^^ "^ion 
calculation of columnar air mass anJ T^Z\ ^tort, a method for 
facilitate predlctions^u^^^^1- <* ^^ would 

Laboratories (AJm.62.26o). y FOrCe Can,brtd«« ^search 



1.2    OBJECnVK AND SCOPE 

The objective of thla report is to provide accurtte datA on air 
denaitlea, ground-zero and burnt altitudes of atmoflpherlc nuclear tests 
and a capability for computing columnar air masses between selected 
points at different altitudes and horizontal distances over various 
geographical areas.   A literature sur/ey has been conducted and avail- 
able data selected,  conrpared and tabulated.    Sources are referenced 
and in most cases provide considerably more information than is given 
in the limited scope of this presentation.    Only U.S. atmospheric 
nuclear bursts are coniidered.    Where the tabulation of basic data is 
inccraplete,  it is due to one of three reasons: 

S 1) non-avallablllty of the data, 
2) security classification of all information concerning a 

particular shot or, 
(3)    inapplicability of available air density to the particular 

shot. 

Data on which columnar air mass calculations can be based have 
been tabulated and a calculational method ii presented.   Results are 
given as a function of geometric altitude. 

1.3    LIMmilONS 

Aside from the limited scope of presentation as described in the 
previous section,  computation of columnar air mass is at best a hopeful 
endeavor.    Indeed, as in many natural situations,  annual, daily and 
manent-to-mcroent microscopic and macroscopic variation in the condition 
of the atmosphere render inaccurate all attempts at precise quantifica- 
tion.    However,  for the intended use of columnar mass, namely the 
study of effects ansoclated with atmospheric nuclear bursts, the data 
and computational method are considered satisfactory within 7% up to 
one kilometer when applied over any oceanic surface.    Application of 
these data for cases over the USA up to ten kilometers is estimated to 
be reliable within 2f,.   The model atmosphere used was chosen to 
correspond to the Pacific Test area but is also not too different fron 
that of the Nevada Site.   However, at other latitudes, the variation of 
air density with altitude shows marked departures frcm the chosen 
model. 



SECTION 2 

DISCUSSION OF IHE DATA 

2.1    TABLE 1 DATA:    AIR DENSITIES FOR NUCUJAR ATMOSPHERIC BURSTS 

altltSZ1^1^ 0f
+
ai1

/,
avall&ble ^ta for gi^und-zero and burst-height 

altitude« and computed dry-alr and vater-vapor denaitie. appear» In 

i^h in Si ;4n^Tti0r T gathered through •" «tenBiVTllterature 
n^nf f   ^/^f1 t0 Provlde reliable data for the analysl. and 
P^W^     nUClear Jetonatlon effecta.    Tabulation oflhl. Inform 
t on became necessary during the task of analyzing copioua amounts i7 

ll<t«l In chronoloelc« order «Ith usoclated time» of d.f.m.ti™ i. 

KfHj) local time, add 12 hours. Nevada Test Sit« fNTS) local t?«* »•« 
ba found by subtracting 8 hour, from OCT. How^r T.hSSJ be^otS 
that for .hots U Nevada, Daylight Saving Time was In effeS for UsU 
occurring between the beginning of May and October. 

For all detonations in Nevada,  the site is li.ted u NT«?      «•«« 

SfnS^J     jr » "",•"••    F" "» f«' -bot., bur.t height., 

to the cab floor.    In addition,  for the Trinity shot the ground z«o 
altitude measurement was actuallv ftnn v.^. *J_ * s^ouna zero 

T t^n from an alt^teTc^ita^dTjl^dTL^co" «^ 
le Liul^^^r^ teat Bh0t-    H—,  u'i^el^d^t^ 
^SSJ Correctlons voM be of little consequence for thi. 

References 1-18 are the source, uaei for Table 1 weather datA      Tn 

^"^esTJridT^fa ^ ^^^ g00d ^ °ne" m^-    ^ UO   dynes/cm ) and temperatures to one degree centigrade.    Consequently, 



dtnilty (Uta are «suraed accurat« to within Mot     x    «. 
Sand-tone, burst-Mtltude veath« da J Sr s^   ^ Op<ratlon 

RT. 3 and,  for the rest of the Lemifn    Sf p"^/61"6 taJten ^^ 
wather daU vero taken a few minntlf ♦    '  5^ Ref- '*•    In *«>•*• *****. 
th. particaar »hot     FuJtho^Se In ^n^ ^ ^ ™™ *' ***' 
v»noua altitudes other than^?:      /^ CaaeS'  daU ver« taXen at 
those ewes,  a linear [nterof  at, bUrflt heiGhtfl-    ^««fore,  In 
correspond to ^1?'  ol^LT^^ ^Ä;"^ ^ 

sane data vere taken 1^ Je"n^ i^'h       r™'10" Doralnlc-    H^ver, 
fMUng-sphere method   see Re?   1Q)    T^" by

<
ft roc^^l^nched free-' 

vere found to be similar to th« t*  '      PT examlnRtlon, measurements 
in Ref. 20 (present £ fable 2^"" 0f ^ ^'^ ^ ^^Itude glv^n 

r^ ^So^Me^^^^^ ^'^s .d Ration. 

1. below freezing tempera^' Slled L^^' ^^ 
procedure can be found on PTVfl   H. !K "PIanatio"s for this 
Pß. 3^ in the Smlthsonl^n^b^s'    S^ I Met*oroi^22 ** on 
vapor pressure was fowrt M a ^i™ V^'T^ ^ ^vail^i«, 
multiplied by the relative humlStv to   Li   ^P^^ure and then 
density was found by «UvSiZtJ™ ln the V,auca "***-    Vapor 
then multiplying by the a^S Ä   Prea8Ure by ^ ^mperatun, anT 
rouM by dlTd^^lr p^S^^^r8^1-   ^ ^ denfl1^- 
•nd then multiplying by the^n^rf.^    P""^ by air temperature 

(1)    « «rre-ped. to PPO .Wp,,^ for ..^ .t ^^ ^ ^ 



Vtrtlcal columnar »ir ■»■•    - i 

/ 

In« th« «quatloni 

.«2 

^ - (Pi " P2) (H, - H^/log, (Pi/P2) u) 

r^A^^LT ^ ^;- -—'— 

th«n 

but 

- (Pi - p2)/b 

(^ - Ka)b - lo^ (p^g) 

which, when •ubititutad in th« «^„--.4 

Htltud. ,  colunnTof TS^2   ^1, (c°Üan*r ** ■"• »bov, t givBn 

«Hu«, of column 3 (rounded o« ^K     PU^d 'lBply ^ «ubtr^tlng 

M-, »ppllcable to tn Infl^iS «c^t^J ^^ ^ Colu,,n,lr ^ "*••» 
"toUl" VM derived by7eqirtn| ^^e^1^;   ^ •«^^ of th^ 
r^-Onlng columnar air ma» f« the L2 tT   ''^ ^'^^ty to 
•<iu*l, I.e. r0r th8 lMt ^o wtrle. (89 »nd 90 km) be 



r 

p89   " p90 

thuf the equations: 

nfty be «olved for M    (see next eectlon for definitions).    Ths "total" 
colunmax air mass value thus 1« en extrepclatM value baaed on the 
•emi-logarithmic nature of the function integrated.   The use -f this 
"total" In the coraputations preserve» the shape of the 'RemMning 
Columnar Air Masj' curve; i.e.,  in the region of 90 ton and beyond the 
curve continues with a constant slope. 

Air density vs geometric altitude is plotted In Fig. 1,   Remaining 
vertical columnar air mass vs geometric altitude is plotted in Fig. 2. 

2.3    COMPUTATION OF COLUMNAR AIR MASS 

The method for computing columnar air mass is derived in the 
following para^rapha.    The equation for columnar air mass (M) between 
two points separated in altitude and horizontal distance can be 
expressed (in g/cm2) aa: 

RM^ - RMp     p. 
M --rji—rj-^ x —x SR (2) 

H2 " Hl       "m 

where 
2 

RWL ■ remaining columnar air mass (g/cm ) above the altitude E,  (tan) 

RMp - remaining columnar air mass (g/cm1') above the altitude Ho (tan) 

p - «mblent air density (g/l) at any altitude between H, and H0 a 1 c 

p - model atmosphere air density (g/l) at the same altitude as p 

SR - slant range (km) 



Equation 2 and subsequent eauaMnn- V^!    ,        '^ betwe«n 0 an 1 km). 
th, difference In cSZlZr'Z'TS T* Z ^1'^ ln ^ of 

necessitate an inordinate numbe^J di^l^^nt^    ^ ^ VCuld 

acccnplis. the s*. task) P^icX^h^^UtuSeT (t0 

Wie difference! 

(3) 

«present, the vertical columnar air mMa between two altitudes,   ^ and 

The function: 

R^ - R^ 

H2   " Hi (k) 

L' S: ^cTa! cr1^0^8; r ^ P« ^^ter of altitude, 
expressed as: 2 " Hi for » horizontal path M can be 

"a 
PH X ~ x SR x 10 

m (2«) 

in the units previously Riven      Th* «f^      / 
that of the model atmosphere ^t Ä^'T"^" ^ ^^ ^^ 

for — the ratio -~—, 
pm P mal 

«here p^     . toblent (wet) alr denßity ^   ^ ^ 

Pnfll   " JSe1 J^8^" air den8i^ ftt »" l«vel (1.16655 in 

IT P81 1« not Known,  the following values are recorded for the ratio 



r 
^ ptl ^ "Ml1 

Ar>>/3eaaon ^»l/^mal 
IBA (if «eMon/locatlon I.0501I 

0 not apeclfled) 
30o N July .99369 
^o N Jan 1.05678 
% I ^ 1.02177 
% N Jan 1.U52lt 
^o N July I.OI4566 
600 N Jan ^^ 
750 I» July l.Oßhok 
75   N jan 1.211+1*6 

J^^TfT^f! ^ f" av*ilable for the Southern HemlBphe«. 
SSli ii  e8tir^d (b"ed on latitude preBsure dependence) that 

could be used,  I.e.,  30° N July fcjr 30° S Jan. 

A correction for the curvature of the earth la Ignored.    Its ln- 

SÄ.fl
C^" ^ 'i*?* ranee leaa than one P««ent£S iwVZä 

within 100 ton horizontal range.    H^ever, the error between the 'Sal 
earth» and 'round-earth' cue increased rapidly for horizontal (imnA) 
range, greater than 100 tan.    other useful LSJulaU^f ^ ) 

-     ^-^     Pa -2    , p-H^Tl^-»-xlO     g/i (5) 

and 

Pel-.^-^.!*,!^ 
H2   " "l    X P« X P.^ (6) 

where p   - average anblent vertical air density (g/l) 

Pstd " *** arbitrarily selected standard for sea level air 
c™  ? [^  flt^d,t^dJ, frequently employed are I.2923 g/l 
STP and 1.2255 g/l, density at 1 aSsphere and I^c) *' ' 



and 2 

Rel " ^T n^) "^^ ^ ^^ (' ^-ioal... 

The foUcvlng example« lUustrate the use of Able 2 or Flga. i 

Example 1:   What is the columnar air mass (Ea    2) betwenn f«n 

S t^r ihe^ret.^^1^8'  "^^ ^ ^ horL^ ^^d 

Slant range,  SP, is I.U1I12I. H1 Is o   H TI ? ^ Pmsl/«\. 16655. 
the columna^ aii mass is:       ^ ' ^    " ^ ^ pal ^ ^^   ^^ 

u . 1.037'-W ■ ^Pflxuf     j^. 

or 

M - 155.»we g/cm2 

Exai^xle 2i    Using the conditions In Ex    i    whAf 4. ♦K- - 

T^^/lf JH6"81^ i^' 6) ^-"'e -tS^ r^sU^T^i. i.2923 g/17    The relative air density is: «"«i*y, pgtd/  is 

Rel - ^0?r?Oxl03 - 9.a6428xlQ2     1.150 lo"2 

1 - 0 x inS^ X 175923 " 0-85035 

* *2» +3, etc. stand for powers of 10 in Taole 2 



SECTION 3 

CONCLUSIONS 

•bl. *m?. ^7^^ SS: I ** the aoat *****' that «e avail, 
good to one minibrSd CeratLTL811" m*Uu™*'*» ** P«>bab^ 

in the «tudy of nucleaTwfapo" «fS   •5ficient^ »ccurat« for u« 
value« in Table 2 vlth oSer ^d!l S^ K

CoD*arlflon of the air density 
vhen the actual ..^TevTell ffit^Ä' S Ref * ^ lndlcate" A 
columar air mass 1. vSld firtSfn 7*     ^^ the CiMP^^on of 
other than the Pacmr^viS^ 7J 0r lefl8) 0Ver oceanic «"rf^" 
At altitudes hl^r^aT?^   ^      !f * at lcw ^titudes (~ l to), 
ftx» the n^el^ose^ ttis^;eO^n0dfh&traOaphere8 ^ consldeibly 
close ^^nt^Ä^?^^1" t^1! 2 ^ not^ 
to 10 to.   However, for extreme LtltM^S^" ^ b« «ood to 2* up 
columnar air mass due to^u^Ju^ S, ^n^B' •"or In 
averting effect of coilTlTÄ^ I^T * ** 
conpuUtlons should be confln^T^T^r!-T^i*   AU colun«ar air mass 
•chlev l* cc^i^al^^   SrSe^r^ (gIWlnd, "^ *<» be found In SecT 1.3,        """"^   Further discussion of accuwcy may 

on peäln^Änsm^r^iS1^ ' T^ "^ 0f ^^ ^ 
•tudy of effects of a^^nSerbStT" ^ "^ ^ ^ 
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Oparmtloo     DM»       tat«        Tlat 
 (GCT)        (OCT) 

Ground 
Loettloa   Zara Alt 
of Shot      M3L (fMt) 

Burrt Alt 
IBL of Bunt     TVp« of 

(fwt) Burtt 

Air 7r«i«ur« 

Oround 
Z«ro (r.b) 

Bunt 
»•l«bt 

Air T»mp«r«tun 
Burit 

Oround HeUbt 
!£J   (8cT Z«ro 

TUnlty lfi/7A5 1230 Alaocfordo 
N« Mulco 

U979 5(779 

Cro»iro«d« Ablt 30/6/W 2201 BUtlnl 0 518 
SMdaton* X.r«jr lUA/M lßl7 Enlmtok 0 aoo 

Total »A/W 1809 0 aoo 
Z«t»« H./5/WJ IM 

w 
0 SD0 

Kai^ar Ablt i?7/l/51 13^5 Wfl JlMo uaoo 
taktr 20/1/51 

1/2/51 
1352 31W) U220 

UMY 13^ •• Jl'tO U220 
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20A/51 
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Oaorg« 1/6/52 1155 " ito?7 •W 
How 5/6/52 1155 

m 
1^93 ^93 

Ivy HU* Jl/10/52 1915 Enlwttok 0 20 
Kinc 15/11/52 2330 " 0 IWO 

üp«hot- Annl» 17/3/53 1320 rn Uon U325 
KnothoX« IKuicy 2V3/53 1310 * U306 1*606 

Ruth 31/3/53 1300 " UlM 1*1*61* 

100 TaitT 851.7 20 

518 Air lou a 30 
aoo Tow 1011.8 1009 71.2 «7 
200 '' 1010.5 1003.7 21.0 a6.5 
aoo « 1006.0 1001.3 37.0 06.0 

1060 Air 903 668 - 2,0 6.J. 
lOflO •• 999 861* - 2.8 7.1» 
1060 " 919 »r9 -11.5 - 5.1 
1100 

N 
9» 881 - 9.2 - 2.6 

ii«35 " 909 662 - 2.0 7.5 

300 To««r 1012.2 1002.2 26.1 26.1 
300 " 1010.2 1000.2 26.7 26.7 
200 " 1007,1 1000.U 2?.2 Br.2 
aoo " 1011.9 1005.2 21? .7 a6.7 

100 Towtr ff?* »70 5.8 5.9 
1118 Air »n 81*0 U.I* 9.8 
U32 '' »72 «35 5.3 11.2 
11*17 

H 
»76 838 15.5 12.0 

131I» ** 878 836 11.3 8.1* 
1* Surfte« ffri.5 1,0 

793 Mr 
»78 

686.5 llt,Wt 13.61 
8.89 1109 " 6ki 11.56 

3W»7 
N 

»73 s? ISM 7.39 
KAO M »n 17.11 15.0 

300 TONV 866 856 15.83 17.67 
300 

H 
868 658 It 19.1*1» 

300 •• SI 862 ll*.ll 
300 " 851* 17.78 20.39 

20 Towar 1011 29.1» 
11*80 Air 1011 962 26.0 25,1* 

300 Tcnnr »r6 666 2.7 7.9 
300 

M 
»70 860 9-9 13.3 

300 ■1 

»73 663 l».l* 8.2 

/ 
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m 

m 

Air 
m 

m 

m 

m 

tarar 

Taumr 
Air 

■urfie« 

Air 

»•«r 

Ur 

tawr 

851.7 

1012.8 
1011.8 
1010.5 
1OO6.O 

903 
»99 
919 
9» 

1012.lt 
1010.2 
loar.i 
1011.9 

»Ik 
on 
912 
9r6 

»ri.s 

ore 
»rs 
S 
868 

s; 
1011 
1011 

9;o 
»73 

Bur«t 
Btlgbt 

Air T«np«r»turt ~ 
ErrC 

Qrouad H ST 

1009 
1003.7 
1001.3 

868 
864 
79 

iooa.2 
1000.2 
iroo.i» 
ioo5.a 

ffro 
81« 
8?5 
832 
836 

668.5 
642 
SO 

5 
85C 
858 
862 
854 

962 

866 
86o 
863 

20 

JO 
27.a 
ar.o 
27.0 

- 8.0 
■ 2.8 
-U.5 
- 9.2 
- 8.0 

86.1 
86.7 
8r.8 
86,7 

5.8 
11.4 
5.3 

15.5 
11.3 
1.0 

14.44 
11.56 
18.94 
17.11 
15.83 

a.U 
17.78 

29.4 
88.0 

8.7 

u 

1 
86.5 
86.0 

6.1 
7.4 

• 5.1 
■ 8.6 

7.5 

86.1 
36.7 
27.2 
86.7 

5.9 
9.8 

li,8 
U.O 
6.4 

13.61 
8.89 
7.39 

U.o 
n.frr 
19.41t 
i4.u 
».39 

85.4 

7.9 
13.3 
8.? 

Ot» Polat» 

Qrouad 
Z€ro 

16.1 

84.6 

21.7 
81.1 
85.0 
8!>.3 

• 9.5 

«3.8 
23.5 

• 8.5 
- 3.6 
- 5.3 

21.7 
81.1 
85.0 
82.8 

T, , (» Um dafljwl »t «nd of T»bl«) 
H«I»tlvi Hmldlty» Vtpor ?Tti^Ti Vapor BwiiCTV 

Bunt "TS-iT (Jiiund       Bu^f 
Height Ground KUtit Z«ro »tight 
jj} Zro [mbj        {mb) (g/1) (g/l) 

Orouod 
Z«ro 

82.8 

- 5.4 
■ 3.2 
- 7.4 

68 

r 
89 

26 
lU 
43 
17 

86 

X 

S 
«0 
41 
48 
45 

81 
75 
80 

55 
V 
65 
61 
33 

83 
27 
14 
58 
18 

30 

50 

4J7l 
50 
50 

18.3 

89.3 
30 9 
27.3 
86.9 

3.85 
4.33 
8.86 
8.43 
4.46 

86.0 
85.0 
31.7 
27,7 

8.03 
3.77 
1.85 

11 
896 

4.56 
4.10 
6.55 
9.16 
3.18 
6.51 
6.47 
9.17 

89.5 
26.9 

3.88 
4.68 
4.18 

»6.9 
26.0 
«6.9 

5.18 
5.87 
2.72 
3.06 
5.49 

26.0 
25.0 
J1.7 
'4.7 

2.13 
3.27 
1.86 
8.13 
1.98 

4.<?7 
3.W 
4.64 
6.5» 
7.49 
9.23 
8.04 

U.96 

86.6 

4.09 
4.83 
3.51 

.0135 

.0809 

.0883 .0209 

.0197 .0188 

.0209 .0195 

.00306 

.00347 

.00187 

.00199 

.00358 

.0188 

.0181 

.0229 

.0000 

.0W1 

.0806 

.00253 

.00358 

.1X325 

.00408 

.00453 

.oceao 

.0024? 

.00424 

.0188 
.0181 
.0229 
.0200 

.00156 .00165 

.ooaffr .00250 

.000973 .00148 

.00568 .00618 

.00174 .00152 

.00236 

.00344 .00353 

.00318 .00263 

.00486 .00374 

.00664 00641 

.00840 .00558 
00491 .00684 
.»493 .00606 
.000)3 .00684 

.0195 

.00315 

.10365 

.00870 

X 



I      Sunt 
Hatctrt 
 HI  

(* tgrg d»fin«d tt tnd <rf TmbU) 
V»por Pr««tur« » V«por Drtlty « 

Oround       Kuril 
3round 
Z«ro (nb) 

I« 
(mb £1 Zaro Height 

mi 

Pry Air D«n«Uy «~ 
Snüüd Bunt 
Z«ro H«l<]]t 

Aslll LsZÜ_ 

7tt Ur TWE! 
Ground 
Z«ra 

Bur it 
H«l«ht 

(«A)       («Ai 
R«ftr*ncti 

lfl.3 .0135 • 990 I.VA 

»9.3 .0809 1.130 1.150 8 
81 30.9 «8.9 .0883 .«AN 1.136 1.136 I.160 1,158 3, 

^ 
*r.3 16.0 .01<77 .0188 1.11.1 1.137 I.161 1.155 It 
ae.9 »6.9 .0809 .0195 1.136 1.135 1.157 1.151. 1. 

55 
t.33 

5.18 .00306 .o(Aoä l.lM 1.076 1.151 I.080 5 
y? 5.ffr .OOW .001.53 1.153 1.066 1,156 i.oro 5 
65 8.36 8.78 .ooifr .00220 1.221 1.139 1.228 1.11.1 5 
<1 ».1.3 3.06 .00199 .0021^ 1.2U 1.130 1.213 1.133 5 
53 kM 5.1.9 .00358 ,001^. 1.162 1.063 1.166 1.067 5 

86.0 16.0 .0188 .0188 1.1W 1.136 liltf? 1.155 6 
85,0 85.0 .0181 .0161 1.11.5 1.133 1.163 1.151 6 
31.7 JJ.7 .0889 .0229 1.131 1.12». 1.151. 1.1^ 6 
»7.7 »7.7 .«Ml .0200 1.1U3 1.136 I.163 1.156 6 

23 8.03 8.13 .00158 .00165 1.089 1.083 1.091 1.085 7 
V 3.77 3.»7 .noaff? .00250 1.06? 1.030 1.072 1.033 7 
Ik l.»5 1.86 .000973 .001U8 1.069 1.021 1,090 1.088 7 
58 ;:£ 8.13 .00568 .00618 LOW 1.007 1,051. 1.013 

1,036 
7 

16 1.98 .00171. .00152 i.cr73 1.03". 1.071. 7 
8.96 .00236 1.101. 1,106 8 

30 '..se k.et .003« .00?53 1.108 1.071. 1,105 1.077 9 

3? 11.10 3.1* 
I..81. 

.00318 .nojfi3 I.O69 1.036 1,078 1,038 9 
6.55 .nnW6 .OOJ?1» 1.035 .950 l.Ol« ,951. 9 

50 9.16 8.5» .(««1. .0061.1 LOW 1.011 l.OWl 1,018 9 

E 3.18 7.U9 .0081« .00558 1.01.9 I.019 LOW. 1,081. 9 
6.51 9.»3 .001.91 .onW> 1.01.5 1.011 1,050 1,017 9 

50 6.lrr 8.01. .001.93 .00606 I.O60 1.036 1.061. LOW 9 
50 9.17 U.9e ,00683 .0088). 1.088 .999 1,089 1.008 9 

89.5 .0211 1.130 1,151 10 
86.9 86.8 .osnfl .0195 1.136 1.091 1,17? 1,111 10 

3 8» 
t.68 

1..09 .00853 .00315 1.108 1.068 1,105 1,078 11 
I..83 .00358 .00365 1.065 1.01« 1:S LOW u 

i».ia 3.51 .00J22 ,00270 1.091 1,061. 1.067 11 

J 
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Oparttloa tat* 

JEÜ. 
Tim       LoMtlaa 
(OCT)      of S>iot 

OrouDd 
Uro Alt 
«LffMt) 

Bunt Alt 
MBL 

H«l«ht 
of Bunt 

^ix ^■«■«'üri 

trv of 
Burtt 

Upihot- 
KDotbol* 
(Coot.) 

OMU« 

TMpot 

MHlBt 

Dlxl« 
"jgr 

Ilaan 
btcant 
Barry 
Ormbl« 
C1LMS 

Ha 
Coca 
Itoloa 
TkokM 
RteUr 

HMp 
Moth 
ittu 
Turk 
Harovt 
BM 
Appl*-! 
HMp' 

KA 
trt 
Mtt 
Applt-S 
Zueohlnl 

UcrMM 
Charoka« 
ZUDI 
trl« 
Samlnol« 
nathaad 
Blackfoot 
C*a<a 
Duota 

Apacha 
Navajo 
Twm 
Huron 

fi/VH 
uA/53 
) 6 A/33 
89A/53 
8/5/53 
19/5/53 
25/5/53 
W53 

«6/8/54 
»5/3/5* 

BSAM 
V5M 
13/5/54 

18/8/55 
82/8/55 
1/3/55 
7/V55 
12/3/55 
88/3/55 
89/3/55 
89/3/55 

6A/55 
9A755 
15A/55 
5/5/55 
15/5/55 

V5/56 
20/5/56 
27/5/56 
30/5/56 
6/6/56 
11/6/56 
11/6/56 
16/6/56 
25/6/56 
8/7/56 
10A/56 

21/7/56 

1530 
1Ä5 
1235 
1230 
1530 
1205 
1530 
1115 

I8lt5 
18)0 
IS» 
1810 
1810 
isao 

aooo 
1345 
1330 
13» 
1320 
1305 
1255 
1800 

1800 
1230 
1915 
1210 
iaoo 

1825 
1751 
1756 
1815 
0055 
1826 
1826 
ouu 
1806 
1806 
1756 
l-W 
1816 

ins 

BUlnl 

bivatok 

ITTS 

Knlwttok 
Bikini 

tnlvatok 
m 

Bikini 
tolnatok 

Bikini 
Cnivatok 
Bikini 

Enlnatok 

Uljl 

»78 
Ii009 
3078 
HC1D 

10.0 

8.0 
5.8 
6.6 
7.2 

4195 
1(026 
4201 
4491 
4007 
4245 
4309 
4195 

4030 
4«36 
3078 
4836 
4845 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

10211 
431(0 
»rr 98 
4538 
5503 
4309 
36o6 
5544 

17,0 
14.8 
81.6 
18.8 
13.6 
lit.! 

4977 
4326 
4501 
4991 
4307 
4745 
46o9 
4935 

36,620 
4536 

$ 
4745 

17 
4380 

9 
300 

4.5 
15 

200 
600 

0 
0 

15 
15 
1. 

Ground 
Zaro (mb) 

TEST 
HaUbt 
(ab) 

"BZ 
Ore« 
Zart 

60» 
100 
300 
300 

2425 
300 
524 

1334 

7 
7 

13.6 
7 
7 
7 

762 
300 
300 
500 
300 
500 
500 
740 

32,590 

too 
500 
500 

17 
4320 

9 
300 

4.5 
13 

200 
660 

0 
C 

15 
15 
15 

861 
869 
862 
OJ0 

■Ur 
Io»ar 

Air 
fc»«r 
Cfcin 
Air 

lurfaoa 1006.1 
Ban« 1012.4 
Surfaca 1009.7 
Bana 10C7.4 

1010.8 
1006.4 

Air 
Toifar 

Tovar 
Air 

Tovar 

Burfao« 
Air 
(urfaoa 
Toaar 
(urfaea 
Bana 
Tbvar 
Air 
Barga 

9jo 
879 
8/6 
870 
861 
875 
867 
871 

»75 

871 
866 

1008.5 
1009.0 
1010.5 
1009.1 
1010.5 
1012.9 
1012.5 
1008.5 
1009.1 
1010.5 
1010.2 
1009.3 
1007.8 

686 
866 
852 
860 

884 
824 

845 
970 
866 
854 
878 
860 

849 

223 
865 

855 
838 

870 

1003 

1006 

15.; 
.  ,1 

7.7 
11.7 
16.7 
14.3 
14.8 
13.3 

»6.7 
86.7 
87.a 
27.8 
27.1 
86.7 

- 3.5 

: U 
5.0 

• 1.0 
1.0 
8.0 

13.4 

10.8 
4.8 

9.6 
3.0 

87.« 
87.8 
87.8 
86.0 
30.5 
87.8 
87.3 
89.9 
87.8 
26.8 

t-l 27.8 
27.4 

/ 



tUI> l(C«rt. ) 
C Unit daflnwl •t «nd of T»bla 

Air jTfiat Air :»«D«r«'-ur» C^PoLi • HaUtlT« Ku»IJIt/»     Vtpor Pr»««urt. V.^wr L. -.•U/. 
•Übt Juni tarn Bunt Orovrnd       Bvjft kint Orqund 6ur.t 
r ftmt SJrp« of OnoDd Oroia«. HgKbt 

ro 
OrouDd (§r_ Z«ro           H«UJrt         Orouod Mlxht 

(«bT 
Zaro M*Ut 

r^t) Bunt Uro (isb) Un (0C) Z.ro (0C) (i)            (11)             Uro^) (I/U (l/1) 
jao Air 861 606 19.9 •    .6 - 1..1 -13.7 1>.91 8.13 .00338 .OOli 
100 ta«r 869 866 -   .3 •    .1 -U.3 -U.7 8.96 8.90 ,ocao9 .001? 

.003* J00 ■ 868 898 7.7 7.8 ■ 3.9 - k.X ^.96 k.91 .003?} 
.ooaM JOO ■ »70 860 11.7 19.3 • 7.3 • <1 Hl k.31 .003s 

«5 
JOO 

AU 
fanr IS SS 16.7 

Ik.J 
6.0 

16.3 
• 7.0 
■   .6 

-18.9 
*.9 

3.68 
9.69 
i.6l 

S:2S .00070 
.ooWii 

.001« 

.006t 
S* Oun e SU lk.8 13.1 • 3.8 - 7.8 5.56 .003l<7 .002a 

»* Air 8* 1J.3 18.8 • 3.9 • 1.9 "».96 9.'<7 .003W .ookl 

T •urftM ion6.i ■6.7 88.8 ■6.6 .019^ 

T tut» 1018.k 86.7 88.8 ■6.6 .019^ 
13.6 
7 ■Uf* 

1009." 
lOCT.fc 

8r.8 
v.t 2:2 ■9.7 

90.6 
.OOk 
,0821 

7 loio.S »7.1 839 89.7 .oeik 

7 ■ inn6> 86.7 83.9 ■9.7 .081* 

768 Air »70 ek9 - 3.9 . 6.k 16.6 • 19.0 i.*r l.JT .0013k .oou 

JOO Ttmr »79 »70 
■  4,8 

• k> 19.1 • 11.0 
-l5.9 i:S 8.89 .00199 .001{ 

JOO m 976 866 - 1.1 19.8 1.99 .noija .0015 

900 m 

Si0 

»79 

89>i 9.0 9.9 9.8 - 6.9 ••p1 V22 
t.5l 
8.16 

.00277 .0085 

Soo 
JOO 

m 

m S . 1.0 
1.0 

8.9 I-6 
U.l 

- k.l 
-13.9 \h .00163 

.0035 

.0016 

500 Ta—r 
Air 

8U7 
»ri z 8.0 

13.1» J:J   : 1> 
1.9 

• 0.9 
1.9 w ;:B .00h89 

.OOdll» 
.00*3 
.OOk] 

«,590 m 883 888 10.8 X   ■ 6.0 3.39 .00896 

s iwtr »r9 869 M 9.6 • 9.7 8.91 k.oo .00887 .003c 

900 m »ri »99 9.6 ik.t 9.8 - 3.0 
- 8.9 

k.19 k.90 .0031« .0036 
900 m 866 898 3.0 8.1 6.9 5.88 5.18 .00893 .008k 

n tarnet 1008.9 »r.e 89.0 ».7 .0889 

j» Air 1009.0 »TO 87.8 19.9 89.8 10.6 »7.7 
30.6 

11.9 .nano .00* 
9 turfM« 1010.9 87.8 8M .0821 

Soo tarn 1009.1 1003 86.8 86.6 83.1 88.0 ■6.3 86.H .Oft* .0191 

M turnet 1010.9 30.9 *.7 S-i .0889 

19 tutt 1018.9 »7.8 30.6 0220 

800 tarnt 1018.9 1006 »7.3 86.6 t\ 83.8 SO.k 89.9 :£2 
.oai» 

.(«l1 

660 Air 1006.9 89.9 51.3 
89.7 0 **%* 1009.1 »».8 g:2 

»3. Ü 
89.0 
ab.6 

c 
19 
19 
19 

m 

m 

m 

1010.9 
1010.8 
1009.3 
loor.e 

»5.8 
»7.3 
»7.« 

2:1 
31.7 
*5.9 

:^ 
.OMfl 
.0823 



gl»Uw k -ijlty.     TtgS? 
Lrouod 
ino 

^ 
BUilt 
H«UJrt Onunt 

Uroiab) 

».« 
I».« 
353 
3.«« 
5.8} 
(.61 
••.se 

86.8 
16.6 
»9.7 
30.6 
»9.7 
89.7 

l.tfT 

L-S 
8.91 
3.« 
8.06 

!:S 
3.35 
8.91 

k.15 
3.88 

31.7 
«7.7 
30.6 
»fl.s 
51.1 
30.6 
30.k 
31.3 
•9.7 

S:! 
31.7 
30.9 

tgng toftagg «t «ad of nbl») 

^'"t Oround      Bunt 
Z«ro Hal«» 

Hunt 
»•Übt 

8.13 
8.50 
k.51 
*.S1 
i.ik 
i.ka 
3.56 
5.»r7 

l.JT 
8.85 
1.99 
1.88 
».51 
8.16 

H.oo 

».90 
3.18 

«.9 

89.5 

.00338 

.00805 

.00353 

.OOS66 

.OOMll 

.0031*7 

.»3*6 

.019» 

.019» 

.00» 
,0821 
.081» 
.081» 

.0013» 

.00155 

.00158 

.0022? 
.00775 
.00163 
.00W5 
.00»1» 

.00856 
.00887 

.00318 

.00853 

.0«9 

.0800 
.0881 
.oao» 
.0888 
.QUO 

:£? 
.00» 

.0888 

.0883 

.00169 

.00196 

.003W 

.0032» 
.00180 
.00626 
.00269 
.00»15 

.00111 

.00181 

.00158 

.00250 

.00355 
.00169 
.0O»39 
.00»15 

00306 

.00369 

.ooa»6 

.00966 

.0191 

.0813 

Pry Air ittr-tlty« 
itxHDi lurit 
Z«ro Htlfiit 

mi    u& 
1.03» 
1.106 
1.06» 
1.060 
i.crn 
1.058 
1.06» 
1.0»9 

1.13« 
1.1»5 
1.157 

i:iä 
1.133 

1.188 
1.151 
1.133 
1.086 
1.18J 
1.109 
1.0^7 
1.058 

1.008 
1.095 

,068 
.066 

1.136 
1.137 

i:S 
1.157 
1.139 
1.183 
1.13» 
1.139 
1.136 
1.138 
1.138 

.87» 
1.108 
1.053 
1.033 
1.019 
1.023 
1.078 
.999 

1.108 
1.125 
1.106 
1.062 
1.096 
1.076 
1.0»» 
1.086 

i!o6» 

1.031 
I.07» 

1.03» 

1.135 

1.135 

Orouad       Bunt 
Un »«UM 

i«Zii tiZiL. 
1.0J7 
1.106 
1.067 
1.062 
1.060 
1.057 
1.068 
1.052 

1.177 
1.16» 
1.158 
1.155 
1.160 
1.155 

1.113 
1.153 
1.135 
1.066 
1.126 
1.U1 
1.078 
1.056 

1.06» 
1.096 

1.071 
1.091 

1.156 
1.156 
1.159 
1.160 
1.1»6 
1.159 
1.161 
l.l»6 
1.155 
1.161 

1.155 

.876 
1.10» 
i.or? 
1.0J7 
1.021 
1.029 
I.O74 
1.003 

1.103 
1.127 
i.iod 
1.065 
1.100 
1.078 
1.0»6 
1.033 

.3^3 
I.067 

1.03» 
1.077 

1.0»» 

1.15» 

1.156 

KaftniK«« 

11 
11 
11 
U 
11 
11 
11 
u 
18 
18 
18 
18 
12 
18 

13 
13 
13 
13 
13 
13 
13 
13 

13 
13 

13 
13 

1» 
1» 
1» 
1» 
1» 
1» 
1» 
1» 
1» 
1» 
1» 
1» 
1» 

J 
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Oround Bunt Alt   H«l«ht 
optrmtlon     MM Data Tint       Loc»Uoo       Z«ro Alt ML of Burtt     Typ« of 
 (OCT) (GCT)      of Shot ML (fwt)        (f»«t) (f««t) Burtt 

Air Prtllu 

n.«*ob Boltoao 
TfakUa 
LaJMn 
WlUoo 

ae/j/yr 
8/6/Tr 

Oround 
Z«ro (nb) 

PriMlll»     ak/6/v 
Rood 
Diablo 
John 
Eaplar 
Omni 
■tokM 
■hMta 
Dopplar 

0«U1M 
HhMlur 
UPlae« 
MlMHl 
Itawtoo 
Whlto«y 

lfl/B/T7 

30/8/Tr 

31/8/T7 
t/WV 
6/9/V 
8/9/57 
IWTT 
VS/9/V 
«3/9/V 

CbMrlartoo   ao/9/V 
7/10/J7 

IUrdt«ck-r Turn« 
Cactuj 
fir 
•uttanut 
KM 

■UtM« 

9/,. 
11/9/58 
U/5/98 
IS/9/98 
»0/5/56 
81/5/58 

Tobaooo 

TalloMvood 86/5/58 
«5/5/58 
35/5/58 
31/5/98 
aÄ/58 
10/6/58 
1V6/98 
H»/6/58 
18/6/58 
«7/6/58 

ndar »7/6/58 

M*la 
Aapw 
Walnut 
Und« 

1155 
1155 
llU5 
Ul»5 
1330 

1130 
ik» 
U50 
1330 
1225 
1200 
1230 
121(0 

1230 
12lt0 
JÄ5 
1300 
1645 
1250 
1230 
1300 
1300 

02lt0 
1815 
1750 
1B15 
1830 
1830 
2120 
0200 
1800 
0215 
0300 
181.5 
1730 

1830 
0300 
1730 
1630 

NTS 

BUlnl * 
Enlnatok 
Bikini 
blvatok 

BUdnl 
tolvitok 

BlMnl 
(nlvrtok 
Bikini 

Inlvatok 
Bikini 

Inlvatok 

1^35 
1«085 
Uejo 
1*230 
30T6 
U230 
M69 
1*260 
»»309 
Mas 
1*186 
"•387 
1*166 
1*166 

Wr79 
'*235 
1*215 
U166 
3997 
U166 
1*466 
1*215 
1*215 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1*735 
1*325 
••730 
'•730 
1776 

19,110 
W09 
lr715 

5686 
4936 

5179 

4715 
1*936 
M.97 
5686 
1*966 

«715 

85,000 
3 
9.86 

10.13 
3 

13.06 
12.11 
10.52 
13.88 
9.06 

U.6I1 

£S 
10.62 

.81 
B.25 

10.79 
9.17 

J:S    I 

500 
300 
500 
900 
700 

1500 

lM30 
900 
500 

1500 
500 

1500 
750 

100 
500 
500 
750 
500 

1500 
500 

1500 
500 

65,000 

9.86 
10.13 
3 
13.06 
12.11 
10.52 
13.68 
9.06 

11.64 
15.4} 
11.50 
10.82 

21 
.»9 

10.79 
9.17 

Towar 

BUloon 

Tovar 
Rockat 
Tovar 
Balloon 

Tovar 
Balloon 

Twrar 

Balloon 

Tovar 
Balloon 
Twrar 
BaUoon 

Burftea uy 
•urfnoa 
baifa 

8^7 
878 
872 
682 
909.5 
»75 
864 
870 
865 
971 
872 
866 

856 
878 
876 
874 
080 
862 
867 
876 
669 

1010.5 
1010.5 
1009.2 
1006.1 
1010.2 
1010.2 
1009.9 
1011.9 
1010.5 
1011.2 
1009.4 
1006.1 
1010.1 
1OU.0 
1010.8 
1009.9 
1010.1 
1006.5 

Euarit 
Hai«tit 

854 
869 
855 
864 
886.7 
819 

£2 
854 
654 
8?7 
852 
832 
844 

644 
862 
861 
649 
865 
620 
651 

8 

Oro 
Z«r 

IS. 
14. 
23. 
17. 
17. 
21. 
23. 
21. 
21. 
20. 
15. 
26. 
21. 
11.1 

14.! 
15.1 
20.( 
19.1 
25. 
13.1 
16.: 
18.: 
7.: 

3?; 1 
26.1 
27.1 
27.1 
27.1 
26.1 
30.( 
86.1 
30.C 
r.; 
ti.t 
87.« 
87.« 
86.7 
87.5 
27.« 
87.« 

* 60 allat vast of Bikini 
• data for Enivatok 
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«ttUl  (C«t,) 

•M 

•SL 
0 
0 
0 
0 
0 
0 
0 
830 
3 
0 
9 
9 
9 
3 

3 
3 
D 
3 
3 
3 
3 
3 
3 

300 
J 
>.M 
3.13 
5 
J.06 
I.U 
J.Jt 
».88 
i.06 

).8« 
.sa 

i.aj 
'.79 
'.17 

tjrp« of 
Burrt 

Air Pnitur« 
KavUT 

around H«l4St 
tro (ab)      (ab) 

Torur 

»HlOOB 

TMMT 
RooJnt 
Ibmr 
Bt'loon 

ft»w 

BftUoon 

Bftllo« 
•urfkM 

BMü 

9.5 

MT 
ere 
872 
68s 

ft 
861» 
9ro 
86? 

87a 
666 

8?6 
878 
676 

680 
662 
867 
»76 
869 

1010.; 
1010.) 
1009.8 
1006.1 
1010.2 
1010.8 
1009.9 
10U.9 
1010.) 
1011.8 
1009.* 
1006.1 
1010.7 
1011.0 
1010.8 
1009.9 
1010.1 
looe.j 

eji» 
869 
855 
861« 
686.7 
819 

s 
65* 
85* 
8»7 
85« 
638 

862 
661 
6U9 
865 
680 
851 

Air T»3p«r«tun ~" 
Burtt 

Oround Hjliöit 
Uro 

18.5 
U.8 
83.9 
17.1 
17.5 
ai.J 
83.1 
81.6 
81.0 
«0.0 
15.7 
as.l 
ai.ii 
u.o 

ik.o 
15.6 
80.0 
19.0 
85.1 

16.1 
7.3 

D«v Point« 
BürH 

fro ("O     (SC) 

$: 
.0 

8617 
87.8 
87.8 
87.8 
«6.7 
30.0 
«6.7 
30.0 
«7.5 
«7.8 
«7.« 
«7.8 
«6.7 
»7.5 
«7.2 
«7.8 

81.3 
81.2 
Zl.U 
80.5 
».0 
«6.6 
83.6 

-17.* 
81.0 

3:i 
«6.5 
88.0 
1*.: 

15.8 
16.6 
23.8 
85.1» 
82.0 
17.9 

3.1 
11.9 

*.5 
3.5 
9.9 
3.0 

-0.6 
-3.* 
-0.6 
1.8 

•5.0 
-3.6 
-5.6 
8.9 

13.9 
-3.7 

-3.6 
-1.5 
-l.l 

1.2 
-1.5 
•5.6 
-3.7 
0.9 

-5.9 

22.2 
83.3 
82.8 
S2.6 
23.3 
83.9 
«8.8 
22.2 
82.2 

11 
83.3 
83.3 
83.3 
83.9 
22.5 
86.1 
83.3 

3> 
6.1. 
8.9 
3.8 

-0.8 
-3.6 
-0.3 

-«•7 
-0.6 
-0.9 
6.0 

10.* 
0.8 

•1.8 
-0.5 
8.3 
1.7 

-3-0 
-5.3 
-3.7 
1.7 

-5.0 

(* tw d«flj»d at «nd of T«bH 
ItUtlv« Hmldlt^«    V*por Pr«nur«« Ve-or BjjnjTTyl' 
GroGsa       Burit """ feurtt OrounJ        Will 
Z4ro SmUtOt Oround   i Halcbt Zwo Halrfr 

AH ($) UroW       (mbT (g/i)        (ff/i) 
8.Its 
7.85 

12.2 
7.58 
5.85 
*.75 
5.76 
6.66 
*.81 
*.68 

in 
it, 
*.66 

;:2 
6.66 
5.V7 
*.03 
*.65 
6.58 
3.9* 

«6.8 
86.6 
«7.7 

Si 
89.7 
«6.6 
«6.6 
16.6 
«9.7 

2:2 
«8.6 
te.6 
«9.7 
«7.« 

a6.'6 

7.79 
9.61 

ll.i» 
7.68 
6.02 
*.68 
5.96 

5.01 
5.76 
5.78 

10.7 
Uf.6 
6.20 

5.60 
5.69 
7.81 
6.90 
*.90 
*.12 
*.65 
6.90 
* 81 

.00626 

.00591 

.00690 

.00566 

.O0i»36 

.00350 

.OOWl 

.00*69 

.00310 

.oov 

.owe 

.00821 

.005Ö; 

.Oül«> 

.00331 

.00*3! 

.0036< 
.003*6 .00*2 
.00296 .ooits; 
.00825 .0077' 
.0U7       ,00«; 
.00355        .00*61 

.00353 

.XUlO 

.OOUlT 

.001*9» 

.00397 

.00305 

.oosW 

.00*85 

.0030* 

.0191 

.0006 

.0800 

.OfiDO 

.0006 

.081k 

.019* 

.019« 

.019* 

.0818 

.0000 

.0006 

.0006 

.0806 

.0815 

.019 

.00*8] 

.00*3) 

.0052« 

.00503 

.0036c 

.00307 

.003K7 

.0051.' 
.003% 

.0806 

J. 



(* ft» iatiati »t «nd of T«bl>) 

WW' Zr"5^ fe^fe- -a^äf s^^  
ST sr Ski SC £5 rw a «y a sis   -'•-• 

"•Jf                7-I9 •oo6a6 -00773 1.036 1.001 1.032 1.007 15 
,1'? ,?'ux 'SSSi •00I2: 1-0'3 i-017 1.059 i.o* I? 14.8 U..k .00690 .00828 1.006 .778 1.017           .997 15 

2« !"« ■0O*36 •0O*39 ^^ i-0» 1.097 1.0^ 15 
i"!« J-S •0O.350 •O033fl i-0*5 -^ ^-033         -A 15 
I« ,'96 Ä •0CA3ß 1'009 •962 ^^          -993 15 

t't? Hi '^ •00^a 1-030 -^ 1-033 1.008 15 3.77 J.78 .00898 .00W5 1.0lr7 .961 i/)50         .966 15 
U.j 10.7 .00885 .0077'. .99^ .^78 1.«            S 1, 

k-fi' 6-» -00355 .0CA67 1.058 1,015 1.068 1,080 15 

t^S? 2-£ •S3'3 •00!,Ä1 1-033 i-013 1.036 1.017 15 
'•2 '-89 -^O -OCAr 1.058 1.088 1,056 1,086 

ä 

15 
1.007 15 

1.039 .9« 15 
'•* T.» -ooiiij .00526 1.03* 1.00a ilosB 
6'*J 6-90 ,00l»9'» .00501 l.OS"» .983 1.039 yvo 17 
?•!! ^90 ,00397 .00360 1.081 1.015 1.085 1.019 15 
tH t-£ •003?5 •0O3?7 ^^ ^ l.(*7 .960 15 
t'tl 5-6' -S3^ •003^ ^W i-oi6 1.01.8 i.oeo 15 
6.58 6.90 .00W5 .00513 l.(A0 .968 i,o*5 .997 15 
S-9* *.ai -003(A .003» 1.C75 1.039 1.078 i.oki 15 

1.150» 16 
16 

*•« -0191 1.130 
«'!                                •*?!                          1-139                             1,160 „ 

S'<                 •SSS              1,X5r               ^^ i* *■*                                .«*                          1.139                             1.159 16 
2-7                                .OßJ                          1,137                             1.159 16 

16 
1,151 16 
1.168 16 
1.1*) 16 

S-S -Ol9* 1.1*« l!l68 
«6.8 ,01» 1,138 
^•8 -019* l.lK 
89.7 .oas i.iae 

*•; -«0$ 1.13« 1.117 16 
*•< -«06 1.139 i.iÄj ^ 
*•< -«06 1.139 i.m J^ 
£•1 -^ l-l1« 1-161 16 87.8 .0196 1.139 1.158 

8 .OCM» 1.13a 
•6 .0806 i.uf 

16 
1.1V iß 
1.1J7 16 
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Air Pntaur« 
Oroual Bunt Alt Bal4t>t Bunt OpmUca    MM D«U Tlas Leottlcii Zoo Alt ML of Bunt Typ« of QraODd HtUbt 

(OCT) (OCT) of Shot «I (f^t) (fwt) (f^t) Bunt r«PO (ab) 

1000.5 Hudtiek-I    0»* 86/6/58 1930 ■nlvrtok 0 6.5 6.5 BWf« 
(Cot.)       Hlotory $'/>? 0000 »lilnl 0 18.11 18. U 1009.3 

•HaeU ifiy blwtok 0 6.5 6.5 lOOT.l 
lonft.j 
innfl.e 

C^ar aA/58 
1030 

»iklnl 0 10.61» 10.84 
Botmo« '^'5. «nlwrtok 0 ia.«5 18.85 
FepUr 1VJ/58 

^ 
Wklnl 0 11.66 11.66 i0U.8 

Junlpar «aA/58 m 0 la.u 18.11 1009.0 
1008.5 COirmr Sft58 «C30 blvttok 0 8.0 8.0 

PtM ■w? «030 * 0 8.0 6.0 1006.6 
TMk ^Ä 1050 JI» 0 850,000 

141,000 
970,000 Boofctt 

QrtBfa Ul/6/58 1030 JI» 0 l4i,ooo 
w« Xfl/8/58 1600 Btlwtok inrfMM 

»r4uck.n u«r 19/9/?« itoo m H106.5 4666.5 500 Balleoa 875 
9r4 

856 
Norv. «9/9/58 1*05 tia6.5 J686.5 

4*8.6 
5686.5 

1500 « 626 
«Mgr 10/10/58 l^ WW.6 100 Ibwr 876 870 U% 13/10/58 

UMO 
111» 

Infl6.5 1500 telloea 678 631 ■Mdltw 
DOM AM 

15/10/58 
1Ä/10/58 (ia6!5 

3138.3 
4636.5 

50 
450 

rant 
Ballooa 380 868 

Ua Arrlba 18/10/58 1U85 <K»9.6 4088.1 7«. 5 Towor »7? 
674 

678 
•OOtfWO «8^0/58 1330 kl86.5 5635.5 

4576.7 
4714.8 

1450 Bkllooa 836 

•MfaKM 
«8/10/58 
M/10/58 

1650 
«31« 

30T6.7 1500 
500 N 673 

863 
877 

■Mdfor« «6/10/58 10» 3076.7 4?76.7 1500 " 864 
MkM «6/10/58 1600 N 4186.5 5686.5 1500 M 

K 889 
Rototlt «9/10/58 1^5 " lioefl,7 4053.7 

3686.5 
8? ftwwr 

•Mt« N »/10/58 0300 ■ 4186.5 1500 MllOCB 876 886 

tat 1MM      Uttla- 7A/6« 1900 19 5M9.« 513«.« 3 TbMT 845 
f»n«r n 
Jotoqr legr 11A/8« 1Ä5 m 5153.5 

3*7.8 
5151.5 ~.8 •1* iurf 846 

tadl logr *h/to 1830 M 3o»r.8 10 TUMI 906 
uttu- 17A/6« 1700 « 5193.« 5196.6 3 lodwt 644 
PtUat I 

OfiaU*     Mob« «5/V6« 15W «•• 0 
AltM W 1606 

1A0« m 
0 
0 

«Mtrt« y5/6« 
6/5/5« 

1905 • 0 
m**i- «330 " 0 
MH 
TMten 8/5/6« 1801 ■ 0 
NMllU 9/5/6« i701 ■ 0 

• Johutoo UlMld 
• * QaUXm» UUBA 

* to Mtaorloclcal teta «rallttlo for 
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Kcort.) 

«Alt 

u  

Air WwimT" 

•"•1    Typ« at  Onmi 

.5 6.5 

.U U.U 

:k io',tk 
.«5 U.8J 
.66 U.66 
.u U.U 
.0 8.0 
.0 e.o 
xo 
X» 

^o>ooo 
Ml. 000 

s 900 
woo 
100 

1300 
K 

*50 
7«.J 

Hi» 
1300 
500 

1500 
1500 
t5 

1?00 

3 

~.l 
10 
3 

BMf* 

lodBrt 

Bnlleaa 

'«ir rtEpcittur« M Pold «" 

1006.) 
1009.3 
1007.1 
lOM.J 
UOfl.i 
1011.fl 
1009.0 
10M.J 
1006.8 

m 

J80 

»r3 

8I.J 

8M 

856 
886 
»TO 
831 

868 
8r8 
836 
863 
857 
8ft 
309 

888 

tow (aC) 

TEST 

■5.7 
«7.8 
«7.« 
t7.« 
«7.« 
30.0 

5:? 
«7.« 

Ik.» 
11.8 
15.3 
13.5 

13.7 

?-3 
».7 

17.8 

U.l 

«6.5 

*».3 
35.0 
•5.0 

n.k 
17.3 
15.6 
18.3 

19.9 

9.3 
U.l 
16.3 
9> 
7.6 

U.6 

QPOtUM 
tore (0C) 

«7.8 

2:2 
85.0 

2\0 
8).0 

11 
■«.7 

-».7 
■ 10.3 
■ IM 

5.1 
3.« 
7> 

k.O 
.8 

TJföünS      nurrt 
Zero BtUiit 

(• tUM tefllMd •t 

-3.t 
5.0 

-«.9 
-1.0 

-  .7 
• 10.7 

5.7 
8.1 

-11,3 

18 

        Suni 
Orount H«UJr» 

30.6 
36.1 
«9.7 
30.6 
31.7 
30.6 
31-7 
30.6 
31.7 

v» 

9$ 
5.01 
kM 

5.01 
8.80 
1.96 

8.78 
7.68 
3.51 

3.ft 
8.13 
6,80 

*.83 
8.7« 
*.93 
5.68 

5.80 
«.71 

9.15 
7.U 

«.58 

Z*ft> 

.0821 

.0060 

.oak 

.0681 

.0689 

.0619 

.0088 

.oca 

.0089 

.0005* 

.00735 

.00376 

.00336 

.00578 

.00015 

.00153 

.00701 

.00076 

.00593 

.00007 

.00065 

.0OJ71 

.0OÜ9 

Ä 



(* tMM a«ftn>d rt <od of I«bl«) 

aroaod 
Huiidtty» 

^         SÄT 
Vinor D«i ulty» Dry Atr Dtnilty • 

Oround        Bunt 
UrtAlr 
unwuM 

D«nJlty« 
GrauDd k^«i 

faro 
A) 

Orouo* fafb 
(*/l) W Z«ro 

(«A) W (W H«l«Jlt 
(«A) 

fafumoM 

30.6 .0821 1.136 1.158 16 
J6.1 .0060 1.18' 

l.lSfc 
1.153 16 

•9.7 .oen 1.155 16 
30.6 .0681 1.1* 1.196 16 
Sl.T 
30.6 

.0889 i:iä 1.196 16 

.0619 l.lk? 16 
Sl.T .0888 1.131 1.15* 16 
30.6 .0881 Li* 1.198 16 
Sl.T .0889 i.US 1.196 16 

3.37 lt.83 .0089* .00*8 1.057 l.OU i:S 1.013 17 
9.^ 8.78 .00735 .00650 i.o?r .960 .997 17 
5.01 ^.93 .oojtf .003TO 1.058 LOW» 1.096 l.oirr 17 
kM 3.68 .00336 .OOltfiS 1.068 .99? 1.065 .991 17 

5.01 5.80 .00378 .00W9 1.063 1.018 1.066 LOSS 
17 
17 

8.80 ».Tl .00815 1.081 1.079 1.083 1.081 17 
1.96 

9.15 

.00153 

,00701 

1.093 

1.0* 

1.095 

1.061 

17 
17 
n 
IT 

fl.T« T.u .OO0T6 .009119 
^ 

1.000 Look 1.085 IT 
T.68 .00593 1.095 IT 
3.51 «.58 .0086T .00196 1.0« 1.010 1.068 1.018 IT 

LB 

18 11 3.« .00865 .9«9 

* 
.998 

8.13 Ä 1.015 1.081 18 
6.» .919 .983 IB 
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»BIÄ    KCont.) 

Opuvtloa     NMN 

(Cent.) tntlno 
»on— 
Chatco 
TkMlM 

Ground Bunt Alt 
LocUlor        Uro Kit tet 
of Shot »CL (fMt) (fMt) 

Truck*« 
Yuo 
H^rlaa 
RlncoMda 
Dulc« 
P»tlt 
Otovl 
Bl^hom 
■luMton« 
Stern «h 
8un««t 
Pmlieo 
*ndro«co«gl 
■unpln« 

ChvcloMt« 
Blu^Ul" 
Calamity 
Houaatonle 
KlngfUh 
Ttchtrop« 

U/V62 »r 
12/5/62 17C3 
l'»/5/62 l'SS 
19/5/6? ] 5 Jf 
?5/5/62 1609 
27/5/62 1703 
8/6/62 '.V03 
9/6/02 1537 
10/6/62 1601 
11/6/6.-: 1537 
15/6/62 1601 
17/6/62 1601 
19/6/62 1501 
82/6/62 i6oi 
27/6/62 1519 
30/6/62 1521 
9A/62 0900 
loA/62 1633 
ll/*7/62 15J7 

n 2/10/62 1618 
6/10/62 1603 
l8/lo/6a 1601 
30/10/62 0630 
26/10/62 1000 
27/10/62 15J»6 
30/10/62 l602 
1/11/62 1210 
Vll/6« 0730 

CI» • 

JI» 
CI»» 

JI» 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

kOO.09 KX 

» Jotinitun lalknd 
• > Chrlttn«« laland 

♦ Ho «oteorloRicM data •vmliibl« for 
DoOnlc 

MTDnno« er TERMB 

1. Dm Point U that Unfxratur« to which «olit air mrt ba cooled 
In onUr that it b« water-Mturatad at tha aww Initial praaaura. 

2. Ralatlva Humidity of noiat air ia tha ratio of tha acttad «atar 
vapor prcaaur« to tha aaturated vapor praaaura at tha tana 
tanparatura.    (Saturated vapor praaaura la tha wueimm poaaibla 
vapor praaaura of moiat air at a givan tanparatura.) 

3. Vapor praaaura la the ppaeaur« exartad by vapor In aolat air and 
la equal to the total air praaaura alnua the dry air praaaura. 

I».    Vapor danalty la the danalty of «atar (axcludln« dry air) In aolat 
air. 

5. Dry air denalty ia tha danalty of air (axdudlne mtar) In aolat 
air. 

6. Wat air denalty ia the aua of vapor denalty and dry air danalty 
and la thua the denalty of aolat air. 
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llj r»T 
t*xUl                       \ 

OMMtrl« Air                        ( 
AlUtnte Daultr                  i 
läi  (^) 

10 
u 
1« 

15 
16 

3 
19 

ao 
a 
a» 

2 
« 
S 
•» 

» 
SI 

33 
36 

3 
39 

1.1«55 
I.06U3 

9.515*0-8 
7.93*1 
6.0Mk 
5.6195» 
fc.76a96 
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Each transalttai of this document outside the agencies of the U.S.   Government 
must have prior approval of the Coananding Officer and Director,  U.S.   Naval 
Radiological Defense Laboratory,  San Francisco, California ^li"). 

tl      »UPPL IWCNT AMI   NOTIt 

in rwrnrm 

It     ■PONBON.NO   Mil i I AM.    AC1 

Naval Ship Systems Command 
Washington, D.C. 20360 

A tabulation is presented of ground-zero and burst altitudes and aasociatt''' 
dry-air and water-vapor density data for U.S.   atmospheric nuclear tests.    Also pre- 
•ented are density data for a tropical (15°^ atmosphere up to 90 kilometers.    A 
»ethod for computing columnar air mass between two points at different altitudes for 
the Pacific Proving Ground area is presented.    This method can be extended to any 
•et of ipatial points within the wide limits provided and can be used for other at- 
■oapherts.    Where possible,  information presented is based on original data- 
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