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VInthe event of an nerwater atoic expo lon in a rbor, it
is of interest to have estimates of the extent and magnitude of the

\//

residual radiation field as a function of surface vind velocity. It
is possible to make such estimates by using the Information available
fro, the Bikini-Baker wnderwater explosime.

Figure 8.101 of "The Effects of Atomic Vpn (i) vllbe "
aseumed to be correct. (Assumption No. 1) Ths gives the dose ratp .. '

at 1 hour after the explosion as observed on ships. HaW the con-
tanizatIon fallen on land, the rates wold be increased by about a .
factor of four due to the absence of run off and the presence of a
greater contamlnated area. That is, after a short time, a ship- is
a limited contiinated area suzrovndeA by an essentially uncontaminat -
area. The final results of this pae should be multiplied by I to 7-
be me aplicable to land adjacent to an underater burst.

Roger Revelle, in hi. "Characteristics of the Base surge,' (2) :'

gioes the bse e m Ovent of the IMkIni-ftkr surge. He also givesCL_ predicted stwre mov nt for other surface vnds Tbe e vi1 be " : :

c) uassxed to be correct. (Asumption No. 2)C-) The pattern of the Bikini residual cotmntion vas observed "

to Ile In an m eavt identical with the area coveed by the base :
surg. It will be assumed that all of the rjWual eo&- 4 natiC
come from the bes surge. (Assiumpt No. )

The fourth and final asswtio will be that the tU rate of
deposition of contminant can be eseased :

- ft vtzre: K is a constant to e deteTjried

Integrating and 1efttik, to w tim of explosion

t a time surge reaches an area

t2a Un sWpe leaves an area L

dD - K/t2 dt

D 2 -K t-1



2

a .. iont of r.&tOetiv, intaria1 on
surface after bai surge boa passed
ove Wtow t ,me t1 A t2 .

Bime te dos* rate at one hour at any point Is diretly pro-
portional to the am t of raidostlve material on the Inrfwe. at
that point, ve can test the validity ct this I"tion. We have a
good estImte of tkw doe rate st we bour at v r4ous points,
Figure 8.101, "Tbe ffects of Atomic W .spow 1) hawe b e rthe
observed mwmnt of the surg, Revelle ws .

So if,

Do". rate at 1 11r,

1 A 
1

/t

our to'2th asuiption to GS1A. ?Tb fo1Ioving table showe that the
assumption is vaild.

Also listed are the results ife ow assumei C . 'ft or tD UK/3

Tabe bownsthat Rate of Fall Out fro Be". fhg

dovind r is /
I-ile at 84 a at 1  Vt2 INIwb t1

.5 5M0 116 329
•9 250 203

1.0 215 212 6
1.4. 120 V09
.5 100 213 36

1.6 90 YA
1.75 70 5
2.0 50 242 23 985
2.5 26 5.7 i8 2,60
3.0 13 279 11
3.1 12 B9D

It is to be noted that the r ate wnIse by a racter of 100,
yet the figures i the thlrda in m e we a v:r
this wide ranis.

, U1 ' I



We now have a mothrA of predicting the daviwid do#e rate one

hour after the explooion at any distance fo verioue surface vinda.

The method is to use Rovele 's predictions for the ovement of the

surge in various vind. The time the surge reaches any point and

the tim it leaves the point are detarained for various points and

wind velocities. %ei Figures 1, 2, 3, and 4 for plots of these data.

Then the dose rate at -z:; !A= at anmy point Is given by,

K

dos@ rate at one hour A, ' 1/t 2

where K is the average conitant detarined from the Sikai-Baker

observations.

This dependence of dovowind residual rediatim on surface wind

is shown in Figure 5.

a A siailar analysis can be applied along a center line drav

upvind fMe the point of the explosion and long a line displaced

one mile off center and drawn l.ovri.

Center Line Up Cente

1~ ~ ~ ~ mlOf Le Off Center LIMe
Downwind

-Wind

Figir-e 6 and 7 shoh the &ipeafnee of the resid ual coasimnation

on vind velocity along these lines. The vVVind data as given by Figure

8.101 of *Ibe Iffects of Atcaic Veipons" bav been ad.Nuted to aoo
vith the data of figures 6.91U, b, at a. iy Using ftra-es 5, 6, and
7 one can Obtain at 10A' four poins on a 00ftamt doe. rate contour

line wad daw such contour patterns tt vawrous rin veloltios.
LuMVples of Duch contours we sohn L Figwm 8 and 9.

Poe'renCes1

1. "t m  Iftecta of Atomic V ," Jpra 19jum , U. 8. Oovrment

Printing Offlo.

2. "Cbercteristles of the &we 3mV8 by R w erelle- M=--

Technical. Library File *AW 10-3.
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FIGURE

MOVEMENT OF BASE SURGE IN.A 10 KNOT WIND,
MEASURED FROM POINT OF EXPLOSION
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