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ABSTRACT

Certain weather advisory functions were delegated to the Group 11-6 (LASL) Weather Sec-
tion during test activities at the Nevada Proving Grounds. The techniques utilized In perform-
ing these functions are outlined, and the actual advisories, forecast s, and analyses issued are
made a matter of record. There is some discussion as to the consistency of certain phases of
the advisory services and indications of future study and amplifications of the results.
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SECRET — SECU RITY INFORMATION

ACTIV ITIES OF THE SPECIA L WEATH ER

ADVISOR Y SERVICE

1 GENERA L

The Weather Section of the Healt h Division of the Los Alamos Scientific Laboratory was
charged with providi ng certai n specialized weather advisory service for the Advisory Panel
du ring Operation Tumbler-Snapper. In addition , a very close liaison was maintained with the
Radtologtcal-Safety ~Rad-Sate) Group on those items which were of especial interest to that or-
ganization. The same functions were performed as In Operation Buster4angle , with the addition
of the analysts of c Loud trajectories, former ly car ried out by the AFOAT meteorologist. The
specific functions are as CoilowE

1,1 Preshot Functions

1. PreparatIon of fall-out forecasts and plots
2. Forecasts of maximum cloud height
3. Determination of necessary airspace closure for CAA

Forecasts of cloud trajectory, which would normally tall into this group, were made by the Air
Weather Service forecast team at Mercury Weather Central , under the direction of Maj DeWitt

Morgan , chief forec aster.

1.2 Postshot Functions

1. Preparation of additional fall-out plots, as required
3. ComputatIon of cloud height.
3. RecommendatiOns for changes In CAA airspace closure
4. Analysis of cloud trajectories

Postahot analysts of fall-out was also carried out , but , since this was frequently completed at

a considerable time alter the shot , it is not considered an integral part of the test advisory

service. A separate report is being prepared by the author on the meteorological poatihot

analysts of fall-out and the reLative accurac y of the talL-out forecasts and plots indicated by it.

2 FALL-OUT FORECASTS AND PLOTS

Forecast fall-out patterns were prepared for the briefings given to the advisory panel at

2000 local time on D— 1 day. These forecasts were based on the wind forecast for the target

area at shot tIme , as prepared by the Mercury Weather Central forecast team. (See Appendix

A to “Activities of the Special Weather Advisory Service” for Operation Buster-Jangle for

description of technique of preparation of fall-out forecasts.) In addition , fall-out plot s were

prepared based on the last wind sounding made at the Control Point prior to shot time. These

SECRET — SECUR ITY INFORMATION

I.’ - - 
~~~~~~~~~~~~~~~

— 
— ~-— ~~~~~~—— L — — —



-~~~~~ —- ~~ . - ~~
-r- -

~~
-
~~ ~~~~~~~~~~~~~~ ~~~~~~~ — -. — ~-~~~~~~- ~~~~~~~~~~~~~~~~~~~~~~~ - -~~

SECRET — S E C U R I T Y  I N F O R M A T I O N

early morning preshot plots and the postshot plots were p r i m a r i l y  for the use of Maj N. M.
Lulej ian , controller in the of f—si te  monitoring section of the Had—S afe ’ Group, in po sit ioning his
monitors.

The various fa l l—out  forec asts and plot s are shown in Figs . I to 24 . l)isc ussion of the pat -

(em s for each individual shot follows.

2. 1 TumbLer-Snapper 1 (Fig i~. I and 2)

The brief ing forecast indicated falL-out  to the southeast. The taLl-out plot prepared from
the 0600 PST wind sound ing showed the ’ main fal l -out  belt as having shifted to the’ east -north-
east. Low-level fa l l -out  (i.e. , fal l -out  originating at low levels , in the stern)  was wide ly dis-
persed through the north , west , and southwest but mov ing away from zero point ver slowly
except toward the southwest.

2.2 Tumbler-Snappe r 2 (Figs .  3 to 7)

The briefing forecast again e’alied for f a l l—out  to the southeast. The fal l—out  plots pre-
pared from the 0600, 0800, 1000 . and 1300 PST wind s show fal l-out  gencral1~ in the south and
southwest sectors. The most notable ch ange is the decrease in the speed of horizont al move-
ment of the fall-out during the day.

2.3 TumbLer-Snapper 3 (Figs. 8 to i i)

The forecast prepared fr on i the br ief ing winds showed the fall-out sector lying to the
south-southeast. The 0400 and 0800 PS’!’ plots show the main t ail—out sector remaining in the
south-southeast , but with the low-Level fal l- out  swinging more and more into the ’ west. By
1000 PST the plot shows the low-level ta ll-out occurring to the northwest , while the main fall-
out sector now lies in the southeast . This Large shift  in the low—Level f a l l—out  sector is again
accompan ied by a marked decrease in the hori zontal speed of the fall-out , as it was during
Tumbler-Snappe r I .

2.4 Tumbler-Snapper 4 (Figs. 12 to 14)

The briefing tal l -out  forecast indicated that fa l l—out  would occur in the northeast quair ant ,
with the pr imary (all-out ty ing to the east-northeast. The (all-out plot prepared (ron~ the 0600
PST wind data indicated .e shift  of the pr im ary  fall-out to due east , but by the 1000 PST wind
data the pr imary zone again lay in the east-northeast. The horiz ont al  movement of the upper-
level fall-out was somewhat less on the ’ 0600 and 1000 PST fal l -out  plots than on the briefing
forecast.

2.5 Tumbler-Snapper 5 (Figs. 15 .end 16)

The fall-out forecast prepared from the ’ briefing wind forecast showed fall-out occurring
to the northeast. The 0300 PDT wind data supported this but with the horizontal movement
greatl y increased , especially in the’ lower levels.

2.6 Tumbler-Snapper 6 (Figs. 17 to 20)

A preliminary forecast , prepared from the 48-hr wind advisory on D — 2  day indicated that
the tall-out would lie o~ to the ’ east-northeast . The brief ing alt-out forecast continued the
primary fall-out to the east-northeast but showed the low-level fall-out spread widel y through
th. northeast and north. Neither the 0200 PDT nor the 0400 PDT wind data supported this wide
dispersion of the low-level fall-out , both showing all fall-out to the northeast.
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2. ’~ Tumbler . Siuppet 7 i~ ~ 1 .utd ~2 I

‘rhe- b r ie f in g  ta l l  out torr~’ .est iii die’ .&t e ~t .1 v e t s  ual ’Et w tal l  —out sector , lying ju st west 01
due’ north. The tall  -out p lot pi e pared f r o n t  t i t , ’ 0300 PS I’ w ind data showed t h is zone somewhat
more widel y sp read and ly ing to the n o r t h . in .t ,ttii t ion , t he h ori z ont a l  niove ’me’nt was inc i e ’aseel .
especi al ly at the ’ h igher  le ’vei~..

2.8 Turnb le ’r-Snappcr 8 (F i g s , 23 .end 24 1

Fh~’ fo rec ast oi Ia II  -ou t  f o r  the ’ bz te’fing shos ed liii ’ p razn. i ry  (*11 — o ut sect ~,i lying due west ,
with low- Lev el  fa l l  out off to t h e ’ south we st ,  The’ wind data at 0300 PU l’  showed a marked
c lock wise shif t  of the wh~ ie pa t t e rn , w i t h  th e ta l l  - - out sector now ly tug ott t o the ’ nor thwest .

2.9 &in ini .ery ‘ I

The’ pr imary fa l l—out  p at t erns (i .e., t a l l  -out o c cu r r in g  front the ’ cloud proper and the uppe r
stem) do not show exc ’ssive shif ts  f rom the ’ br i e f in g  forecasts to the D Day plot s, generally
less than 45~ except in the case of 1’uniblei - -Snappe’r 8, where the shift is about 60~

, 
clockwise.

The low-ie’vei fall-out patterns , however , show e’xt ie ’me shifts  at t imes , as in Tumbler-Snappe r
1 and 3, where th t ’ chang e amounted to 180’ . These’ large ’ shift s we ’re accompanied by a marked
decrease in the low-Ie ’ve ’ l wind speeds, obviously resulting from the weak gradient type of
pressure pattern at low levels which pre ’aeut s the ’ meteorologist with the most diffi cult probLem
in forecasting wind thr e ’ct ion .

S CLOU D - HEiGHT FO~~FCAS IS AND L i i- l’ERMINA’l’IONS

A for ec ast of ant it ipateti in. ixlnt unt cloud he ’tght was prepared immediately preceding the
fal l -out forecast and was itie ~ uded in the ’  mate ’r ial  present ed at the bi ie’ting. These’ cloud —height
forecasts we’re’ used p r i m ar i l y  to elete ’rmtno the ’ level s f rom which fa l l—out  could be expected
and the le ’vels of concern in the C AA .etr spac e closure’ .

3. 1 Forecast Tec hnique ’s

Two t echniques were ’ used in mak i ng the c loud-ht ’lght forecasts. For shots with small
~ ields (less tha n 12 to 15 k t ) ,  the for e’cast was made ’ us ing .i re’gress ie ) Ii equation , derived from
the Hange’r and Buste’r J .tiigli ’ dat a . whose’ iude’pe’ndent var iaLile ’s were ’ the bomb v ic’Ld and an
e’valuat ton of the ’ torec ,tst ed lapse i .it c’

In the’ case’ of sh~t~ w i t h  large r ~‘te’ lds , the ’ (or i cas t  was more subjective. The’ tte ’ms of
consideration in tht ’se’ c.est s wer e  the ’ fore’e.istecl he ig ht of the ’ tropopaust’ and a setbj e’et ive’
estimate of the ’ ,aniou nt of pcne ’tra( ion which would be’ a hieved . it I s  hoped that before’ the z i e ’\t

test 5cr ic’s the ’ amount of pe’nt’t rat ion c an also he’ de’te’rm ine ’d by an objective methexi.

3.2 Determinat ion Ttehi t i iq ~~’s

Beginning at I mitt  a f t e r  shot time’ and cen t Inu in g at 1 nun intervals  up to 10 to 12 tt i iii .
elevat ion ang le’s to the ’ top cit the cloud we’re ’ r e ad  thr ough .e the ’odolitt ’. 1’he’se’ w er e ce,titbin e ’d 

—

with the wind data closest to ze’rci t tine’ to determine ’ the cloud height by the fo llowing rne ’thexl.
A n initi a l cloud height would he de’t ermtne’d front the e ’lee -a( ton angle. The’ base line ’ would then
be’ e’orree ’ted by apply ing the ’ 1 tu tu cloud drif t  i nelicate’d by the ’ wind flow in the layer through
whic h the cloud was ris in g This new h’asc I in, ’ dist Ju t e’ and the’ elevation ang le’ would then
y ie’ld a second appro~ Iui.th 1cm. Since’ these I tu tu  correct ions to the ’ c loud he ight were ’ rar e’lv
In excess oF 1500 ft • th e second appt’ c’x ’ ma t ton yielded as much .iccurac y as the’ tuethewl j u st i
( led .

The’ errors  in the ’ tec hnique we’re due to the ’ assumptions that wind data taken about lb
:ulle ’~ from point ,~‘ro, and an hour ear lier or late’ t- th ati shot t ime , re ’pre’sented the’ wind f low
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thr ough a-hi t ch  th e  It Uit ii .e~~st , ci . t t td t h i . i t  t t ~, ~.igh i t  t t 9 . S a ~~t ’~ i c ’j I I ~ ni.i , ie ’ on ( t ie  
~ ‘i’ c i i  t h e  cLiuci .

l’his l a t t e r  ite ’nt was t ’t ~~~ t inpe i f a n c e’ t f  ( hit ’ c ’ Loud i t i t ~~ c d  •cw .tv I i c i t i t  the ’ t ’o t t t r o i  i’t i i i t t , l int

whe’n the’ t loud appi ’oa c he’ei the ’ ‘~ i t  I l’ci t i t t  it (~c c  a inc c i t  i i i  .ij  F t i l t  I tCh (.1 iic ’e~. l it I’u t u b  let’  -

Snappe r 3 the ’ cloud mo\ c d  ion  .t i  ci t h e ’ C o t i t i c i l  l’t ’t i t t  t o suc h .t n  c ’~~t en t  t h a t  a t i h u i t  :~ i ni i ~ t h e

e’leva tie in i’ c’adtng s we i ’ r t ie LoLi ~.( t  . i t i d .  I ’l i ,  t ’t i c ’c t ~ oh f l i t ’ i i  -~ l .i~..’.u i i i ) i i  tc ’t i  a t e  d i f f i c u l t  I t ’

.tss ess . ~. t i i c  t ito ‘. c i v  gc~~Ci ~fea t’ ~~ t . -. t s  .t~~ c i  .is to 1t1 a i t t t t c bt t h i t ’ .it ’ tu . t l t ’~~ iIos i t i i i  t U . L 5  tt t i’t’Ut’ t

the ’ loc’al •eti  f l o w , c i  t h e ’ i i i ,  i t ’q t i i i ’ t ’el ( c i ’ i t t , ’ s .‘ ; 
~

s 1 • t o  f i t  t ,~ .ic ’i e ci . Nc c t ic hele ’~~.. it is

be ’tt eve ’d (h. tt  i t i t ~~ t i’ , s i i  i s  i i i  i i ~~ t ,‘ .i~ u i ’ .i t , ’ ih . c t i  t h e  c Loud h t ’tg ht  t ’si it na t e ’s ui .tcle ’ liv f l i t ’
a irc r a f t  p l I e c t s , wh o c i ,  I i e ’quei t i  I ,  t I t c u~..uids o l i t - t i  I on  ci  t h i . t i i  (l i e ’ e ’ lc~tt ci top .itic f .1t’ e’ b as ing
th eIr  est i i i ij t e S  on i ii ’ a~~ ’~t r t  .t l t i n i , ’ t e t  i- t a i l i ngs a t t i c ’ Ii i t i .i~ t~ ’ o t t  f i v  ~~~ t ’t ’ aI  thousand fee t  .et
I t t c ’St ’ t~I ci .it io ns

3.3 Re ’su it s

2~i s h i n s  the ’ tc ’ i , ’ c ’ . IS l  .et tc l  c t ’ t i t i ’ u f t ’d c h uil he ig h t s  t , t’ I’uni t i l t ’t ’ —S u app c ’’ . ~1’hic ’
cein ipute ’ei he’ig h t . e s s t g t l e ’c( t o  Tuu ih i l t ’ i  S I l . t i ’ i ’ t t 3 ts  t ’ .i~., ,i c ’fl , i t t ’ c ’ i - a f t  t e’pot ’t s , s u i t e the ’ thc’ c~ io-

lit, ’ dat a t icc,inii ’ u s t I , ss a t t h t i i  t h e ’ f i t  st ~‘ m i n I I t t , ’ t e s u l t s , .essuin ii ig t h t e ’Sc ’ ~tai .i  .cr e’ i c it ’  i ’e~’t -

are’ i’e’astmabhv .ic ’ , ’ u r . c t t ’ F’ , i ’ St \  i t  th , ’ t i g ht shuc i~., t h e ’ c loud he’ig ht n a s  f o i e ’c . t s t  to w i t h i n

2001.) It . In the ’ c’Jiee’ t ’t  I he’ 01 he ’i t we’. ‘l’ui i ible ’r St iap ~it r ~‘ and ‘ . the ’ c loud top was t ot ’  cc .tst

3000 ft h i gh e’r t h a n  oc’ e’ u rt e’d.
I Igui’ e’s 2t~ to 33 ShIc in t he ’ m div idu.t I c’ loud groa t h ~‘ u rv c’s .ts c’ on iput e’d frot t i  the’ t he’t~k’ l i f e ’

and wind dat a . It is % l i t e i ’ ,’ st tug (c ’ not e’ th e’ t t ’i md e ’t t cv  ot the ’ c’ iciuci to sink .et t e t ’  . t t t . i t t t i i u g t m m a x t

mum heig ht . as is s t i t w i l  in t i i c ’st of the gi’ c ’ n ( L m  cur ’  c-s.

4 CAA AIHSPAt ’E Ci c)S 1~h~FS

On the evening pr ioi’ to e’ach shot a con t c - t e t i c ’e w.t s hi’ld , mmme ’dmat ef y t t i l l t i wtng the’ hi i t t

tug,  to deter ni t ile ’ the ’ .i i i -  5 c c ’ (o r . . wh ic  hi wou Id hav e’ to be’ closet ! to t i’ a f t  ic during and . t f t  ci the
shot. Par t i cipat in g mentbt ’rs iii the ’ conference ’ we’re ’ H. .1 . G i t ’e’nle ’~ f . CAA re ’prc’se’nt.i( uv i ’,

Duncan curry ,  J r . ,  r e s t D ir c ’c t o m ’  s re’prese ’nt at  ii  e’, I tt - . 1’ . 1.. Shipmui n .iii~i or 1’. N. White , 01

the Health Div msioi i . LASI . .cnct Lt Col C. A. Speihit , m e t  c’o ro logic  .il ad~ msoi ’ . On t’c c’ .151011

either Lt Col J. B. Hart g e ’r ing or Maj N. M. tub ’) ma t i of the ’ Had Sate ’ Gr oup par t  ic ip .t t t ’d. At

this conference an in i t i a l  c lo sur e ’ p la i t  a ~‘ul~i t ie’ de’ te i’n i in e’ci , based oii (I the ’ (ore’cast cloud

traj ectory at various levels , ~~ fl it ’  (o i -ccas t  ot the ’ height of the ’ cloud top and base’, and (3)
a dosage coniputation developed by 1. N . White , a’hic h considered the a’ind shear , the rate t ’t
turbulent diffus lo t i , the’ r a d i o a c t iv e’ de ’c.m ~ r. i te ’, .ettd the  bomb v t t ’ld,

Following shot t ime ’ this c losut’e’ plai t  a’ould be’ .iniende’d as re ’qu ir t’ci when the i’e’po r t s  ot

the tracking ai r ’  r af t  • t he  late ’st w ind ~I.it a, .cit d the cle ’uel — height computations indicated that
items 1 and or 2 d i f fered  n iark edly  fr o r mi  the ’ foi c’cast value’s. it no changes were ’ in it i ated  b y
the meteoroLogist w I t h in  2 t o 3 hr .ct t e ’r shot t i m i’, Dunc an C u r ry , J1~ • H. J. Gre ’e ’nle ’af, and

It CoL C. A. Spohn w~ ule1 tnt ’e’t to ve ’i’ i f v  t h .it no chaimge ’s were’ required.
It was. in addi t ion.  tie ’ c e ’5S. t i\ ’  to e’tisUt’ t’ th at no ~i .it tg em’ ous cot i ta iu t t i~lt ion should ~‘c’ cut’ to

nonpart icipat Ing .ui I c  1.1 it .iiid pet Sonhie ’ I .ti cl at the’ s .mnl e ’ t itue’ to disrupt as litt  It’ as possible’

the romm,’rc nil air  sc hedules. l~e’c.ntse ’ of the ’ ope’rat ing tc’chn ique’s of CAA , the philosophy of

th e conferen ce ’ w.i s •t l w av s to plan the ’ closui’c’ so that  change’s would tie’ much more ’ tmke ’lv t c ’

release at r sp ae-e t II . Ctt t o c Lc ’SI’ cidelit ton al .t i i- spac ’e’, Smn e ’e’ the ’ foi’me’r t’ouid tie doite’ much th eir, ’

r apidl y anti posit iv e’I~ th~itt the ’ lat t  e’t - ‘ t h i s  ,‘iiscim’ e’d th at  th e ’ f i r s t  rc’e~u i renhe ’n t  would be’ mi’t ,
eve ’ti it the ’  see’ond could not .tlw. i~’ s ti e’.

4 1  Form of th e (‘leis ur e’ Pl ait

The’ c’ Icisu re pl .in bi.i ,i I t ’ be’ etr . iwi t  up i i i  s t ic  hi .i t~ ’t ’ i i i  th .i t  it c’oulci be’ e’.ts i lv  •ieimi nms lc ’i e ’ei l’’~
the ( ‘AA ceint rcil c’ e’nter .0 Salt  I - . ikt ’ C t t ~ l ’tmt ’ t om ’  in wh it e - h i w.ts d c v  mse ’ ei .cs meet tug f l i t s  need

most t’euitple ’tcly ms g iven  in the ’ (eil to wumg ~i . i t ’  .cg t .iph s -
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~a) Flat / i  ( u  ~‘h . A c i r c l e , of ei ther  50- or 60-note radius , center at 37°N, 116 °W, closed
at all al t i tudes for a period of several  hours whi ch  included , but did not bra cket , shot t ime.  The
fl ash circle  was to ensure no ‘ai rc’ i’aft being close enoug h to the blast at shot t ime for the pilot
to suffer  eye in ju ry .

(h) St ’el o . A pie-shaped wedge , t i p  at 3’r’N , l l 6iW , was marked out to include those ele-
vations and areas of normal outside t r a f f i c  (t . e’ . ,  outside the range) in which cloud and debris
d r i f t  was antR ’ipated whi le  s t i l l  dangerous. After  the f i rs t  two shots , the sectors were con-
ce rned only wi th  the stem ‘Loud.

(e)  Wa, ‘u:,u ,’ C:, cu  . A circ le ’  of su f i i&’ tent  size to in ’ lude  both the flash circle and the
sector was laid out centered on sonic well-known town . This circle was for the convenience of
CAA ill aler t ing pilots ,is to the region throug h which  f l ight  plaits needed to be cleared with the
control center. It was the ’  onl y part of the closure plan which was released to the general publ ic
by the CAA control center at Salt Lake City .

~d)  Hj j ,’h—iet t ’l Quadiangle - no - Tg j a ,g u f t~I . Beginn ing w ith  the fourth shot and continuing
thereaf te r , a high-level  quadrangle or t r iangle  was closed to jet and other hig h-level mil i tary
traff ic  for a considerable per iod (12 to 15 hr) . This region was always much larger than the
warning circle and covered the region through which the cloud proper was expected to drift
whi te st i l l  hazardous. The base of this region was never lower than 26 ,000 ft and hence was
above the level of commercial t ra f f i c .  Distribution of this notification was handled by the CAA
control center at Salt Lake City, who would notif y those mil i tary  airfields handling high-level -:
mil i tary t r a f f i c .

The closure plans for the various shots of the Tumbler-Snapper series are included as r
Figs. 34 to 43. The changes to a given closure plan are listed in the figure legends , except
where the change was so complex as to require a separate plot.

5 CLOUD TRAJECTORIE S

Following each shot , a cloud-trajectory analysis  was carried out. Appropriate levels were
selected to cover the vert ical  extent of the cloud , within  the l imits  as imposed by the wind data
available. For the selected levels , constant-level wind charts were plotted and analyzed at
6-hr  intervals  (i.e., the intervals  at which synoptic wind soundings are made at the various
meteorological stations nationwide ). The cloud was then moved at each level as indicated by
the streamlines and isotachs , assuming that the analyzed field was unchanged during the 6-hr
period (taken as 3 hr before and after  synoptic t ime) .  For this reason the plotted cloud tra-
jectories sometimes show abrupt changes in direction or speed , at the change from one 6-hr
period to the next . The trajectories were usually computed for 24 hr . or until the cloud was
several hund r ed miles from the site.

Figures 44 to 51 show the p lotted trajectories for the Tumbler-Snapper test series. in
Fig. 51 (Tumbler-Snapper 8), two 40 ,000-ft trajectories are shown. At that level the cloud
path moved through a “coP’ (saddle) area in the wind field in which it was not possible to
choose between the alternate paths; hence both possibilities are shown.
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Fig. 26—Cloud height rate-of-growth curve for Tumbler-Snapper 1.
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P ig. 37—Cloud height rate-of-growth curve for Tumbler-Snapper 2.
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cIrcle. closed all altitud e., 0830 ti~ l000~ —. -- . sector , closed below 20.000 ft.
0900 to 1330 . cut hi 200 mile. .

CorrectIon to (inure }‘Ian
0730 0 Day : Flaa h circle to be held cloned until 1:130 to cover dr ift of cloud In SW wind

around 10 .000 f t.  I f  cloud baao goec above 14. 000 ft . fl sab ci rcle wil l  be opened at 1130 .
09111 0 Day : lk.cautse ~ cloud heighi (i 119 16,000 and baae 14 ,000 ft $, flas h circle will

be opened at 1130 .
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circle, olo.ed all altIt udes , 0900 to 1130; — S— . sector , closed from 10,000 to
20,000 ft , 1000 to 140O~ - — — —, red 15, cloned from 10.000 to 20 ,000 ft . 1130 to
1930.
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Fig. 38—CAA airspace closure for Tumbler- Snapper 4 , prepared at 2300 POT on 0—1 day.
— , Flash circle, closed all alt itudes, 0900 to 1200 PDT ; — , sector , closed
10.000 to 35 .000 ft . 1000 to 1200 PDT ; triang le , 37N 116W —W i nslow—M ilfor d ,
closed 35.000 ft and above, 0900 to 1600 POT.

Correction to Closure Plan:
1200 0 Day: TrIa ngle, 35 ,000 ft and above, closure contInued untIl 1800 POT.
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Fig . 39—CAA airspace closure for Tumbler- Snappe r 5, prepared 2300 PDT on D— 1 day.
— , Flub circ le, closed all altItudes , 0500 to 0600 POT; — .— , sector , closed

S 30,000 ft and down, 0500 to 0730 POT; triangle, Beatty—Denver—Casper, closed
31,000 ft and up, 0500 to 1400 POT.

Correction to Closure Plan:
0600 D Day: Base of high-level triangle lowered to 28 ,000 ft.
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Fig. 40—CAA ai rspace closure for Tumbler-Snappe r 6, prepared at 2300 POT on 0— 1 day.
— , Flub circle, closed all altitudes, 0430 to 0730 PDT; quadrangle, Las Vegas —
Alamogordo — Pueblo—Delta — Las Vegas , closed 31 ,000 ft and up, 0630 to 2000 POT.

Correction to Closure Plan:
0730 D Day: Northeast quadrant of flash circle continued closed until 0930 PDT , based on

air readings of 10 r between Groom Mine and Crystal Springs.
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FIg. 4 1—CAA airspace closure for Tumbler-Snapper 7 , prepared at 2300 PDT on D— 1 day .
— , Flash circle , closed all altitudes, 0400 to 0630 POT; — ‘— , sector , closed
all altItudes , 0630 to 1700 POT .

Correction to Closure Plan :
0700 D Day: Quadrangle , Las Vegas—Salt Lake CIty—Burley—Bat t le Mountain , closed

31,000 ft and up until 1700 POT. Altitudes 30,000 ft and down open afte r 0930 POT In all
sectors.
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Fig . 42—CAA airspace closure for Tumbler-Snapper 8, prepared at 2300 POT on 0—1 day.
— , Flaah circle, closed all altItude., 0400 to 0630 POT; — •— , sector, closed all
altItudes, 0630 to 1030 PDT; quadrangle , Las Veg aa—Ro m e—Nlam ath Falls—Fre sno .
closed 26 ,000 ft and up, 0600 to 2000 POT.

CorrectIon to Closure Plan:
0530 D Day: Quadrangle shifted to Las Vegas — Albuquerque —Denver —Wendo ver , times

sad heights unchanged.
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indicated . — . —. Sector , closed all altitudes.
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Pig. 44—Cloud sajactociss (ci Tumblw lasppci I. — . 10,000.ft Da3sctotys —— , 15,000-ft sajactorys
•-  — -, 20,000—ft nsj .csay. 1, 0000Z 9 April (1600 PIT 1 Apr11). 2, OIOOZ 2 April (2200 PIT
1 Apr11). 3, 1200 Z 2 AprIl (0400 PIT 2 April).
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Fig. 45—Cloud trajectories for Tumbler-Snapper 2. — . 10.000-ft Ir aj ecloryt —• , 15.000-ft trajectory;
- - -, 20,000-ft tr aject ory. 1. 0000Z 16 AprIl (1600 PST 15 April). 2, 0600Z 16 Apr il (2200 PST
15 Apr il). 3. 1200Z 16 Ap ril (0400 PST 16 April). 4, 1IOOZ 16 April (1000 PST 16 Apr Il). 6,
0000Z 17 AprIl (1600 PS? 16 AprIl).
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Fig. 41—Cloud trajectories for Tumbler-Snapper 4. — , 10,000-ft tr ajectory; . 20.000-ft trajectory;- - - -. 30,000-ft trajectory; — — — — . 40,000-ft traJectory. 1, 00002 2 May (1600 PD? 1 May).
2, 06002 2 May (2200 PDT 1 May). 3, 1200Z 2 May (0400 PD? 2 May). 4. 1800 Z 2 May (1000
PDT 2 May).
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2, 00002 $ May (1700 PD? I May).
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Fig. 49—Cloud traj ectories for Tumbler-Snapper 8. — . 10.000-ft uaJectory~ ~— . 20 ,000—fr traj ecioryt
- — - -. 30,000—ft tr ajecto ry; — — — —. 40,000-ft trajectory. 1, 18002 25 Ma y (1100 PD? 25 May).
2. 0000Z 26 May (1700 POT 25 Ma y). 3, OSOO Z 26 Ma y (2300 PD? 25 May). 4. 1200Z 26 May
(0500 PD? 28 May). 5. 1800 Z 26 May (1100 PDT 26 May).
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Pt3. 50—Cloud trajectorIes for Tumbler -Snapper ‘7. —, 10,000-ft trajectory ; — •— , 20.000-ft trajec tutyt
- — - — . 30,000-ft trajector y. 1, 18002 1 June (1100 PUT 1 June). 2, 0000Z 2 June (1700 PUT I
June). 3, 0600Z 2 June (2300 PD? 1 june). 4, 12002 2 Jun e (0500 POT 2 June).
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Fi3. 51—Cloud trajectories for Tumbler-Snapper 8. — . 10,000-fe tr ajecto ryi — S— , 20.000-ft Irajectorys
— — —  -. 30,000—ft trajectory; — — — — .40,000—ft trajectory. 1, 1800Z 5 June (1100 PD? 5 June).
2, 0000Z 8 june (1700 POT 5 June). 3, 06002 6 June (2300 POT 5 June). 4, 12002 6 June (0500
POT 6 june).
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