UNCLASSIFIED

AD NUMBER

AD875967

NEW LIMITATION CHANGE

TO

Approved for public release, distribution
unlimited

FROM
Distribution authorized to U.S. Gov't.
agencies only; Administrative/Operational
Use; 14 MAR 1952. Other requests shall be
referred to the Defense Atomic Support
Agency, Attn: Armed Forces Special
Weapons, Washington, DC 20301.

AUTHORITY

DNA, per ltr dtd 9 Jun 1982

THIS PAGE IS UNCLASSIFIED




THIS REPORT HAS BEEN DELIMITED
AND CLEARED FOR PUBLIC RELEASE
UNDER DoD DIRECT(VE 5200,20 AND
NO RESTRICTIONS ARE IMPOSED UPCN
ITS USE AND DISCLOSURE,

DISTRIBUTION STATEMENT A

APPROVED FOR PUBLIC RELEASE;
DISTRIBUTION UNLIMITED,



w S5,

il
!

r 4

¥

‘ |

|

' v

.' : <7/

AUTHORITY: 7/ //'//
s £




NOTICE TO USERS

Portions of this document have been judged by the Clearinghouse
to be of poor reproduction quality and not fully legible. However, inan
effort to make 2s much irformation as possible available to the public,
the Clearinghouse sells this document with the understanding that if the
user is not satisfied, the document may be returned for refund.

If you return this document, please include this notice together with
the 1BM order card (labe!) to:

Clearinghouse
Attn: 152.12
Springfield, Va. 22151




AD8759¢

DDG FiLe copy

r

Y

Ui . S

C. 1o

UNCLASSIFIES . ", . & e

Bie 7PSIDUAL RADIATION PATTERE FOR VARIOUS SURFACE

WIND VELOCITIES - UNDERWATER ATOMIC BURST

BR!

. 24555
m-l;@

, SPECIAL WE.LFON
Staff Study by Maj. 2. A. Gibsocn, Jr., UBA, 14 March
A}

of the

ARMED FOXCES

TECHNICAL LIBRARY

241959

12 FEB
v

In the event of an underwater atomic explosion in s bhardbor, it
is of interest to have estimates of the extent and magnitude of the
residual radiation field as a function of surface wind velocity. It
is possidble {0 make such estimates by using the information availadle
from the Bikini-Baker underwvater explosion. |

'

FPigure 8.101 of "The Effects of Atomic Wéspons” () vill be
assumed to be correct. (Assumption No. 1) This gives the dose rate
et 1 hour after the explosion as cbserved on ships. Had the con-
tamination fallen on land, the rates would de increased by about a
factor of four due to the absence of run off and the presence of a
greater contaminated area. That is, after a short time, a ship- is
a limited contaminated area swrrounded dy an essentially uncontaminated
area. The fimal results of this paper should be multiplied by & to
be made applicable to land adjacent to an underwater burst.

—

—t

Roger Revelle, in his "Characteristics of the Base Burge,” (2) o
gives ihe observed movewent of the Bikini-Baker surge. He also gives .|
predicted surge movemsnt for other surface vinds. These vill de —
assumed to be correct. (Assumption Wo. 2) ¢

The pattern of the Bikini residual contamination was odserved i
to 1lie in an srea almost identical with the area covered by the dase
surge. It will be assumed that all of the residual cor*~—‘nation ‘e
comes from the base surge. (Assumption No. 3)

The fourth and final assumption vill de that the ti
deposition of conteminant can be expressed as:

rate of

%’% - x/t2 vhere: X 18 s constant to t determined
Integrating and letting, t, = time of explosion

‘1 = time surge rescheés an area
t

2 time surge leaves an srea
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D b 1
J t, = K <°/§ - Ty
Dga » JAmount of radiocective material on i’
surface after base surge has pessed L

mmnu-otlmdtz.

Since the doss rate ait one hour ai any point is directly ypro-
portional to the amount of radivective material oo the swrface at
that point, we can test the validity of this ogquation. Ve have o
good estimats of the dose rate st oms hour at v?r}oul points,

b i K et

Figure 8.101, "The Rffects of Atomic Weapons We bave the ©- . |
observed movemsut of the surge, chlh'o m o
8o if,
Dode rate at 1 I - m
» Constant S
I/ﬁl - I/ta ’ Ulﬂb‘t‘.:’ A

our fourth assumption is .alid. The following table shows that the
assumption {s valiad,

Also listed are the results 1if one assumes g— - x/t or % - l/t}.

Table Showing that Rate of Pall Out from Base Surge

Em.h_- 2 |
Distance r fx
dovmvimd r o / I/tf . 1/€1
in niles atlhr ‘1 3 g
9 500 178 pi-%
.9 250 203
1.C 215 212 6h
1.h 120 09
1.5 100 213 3%
1.6 90 8
1.75 ° 554
2.0 50 242 23 ‘ 985 B
2.5 26 527 18 2360
5.0 13 29 5 § |
3.1 12 920
5.5 1 o : 3.5 .
It 1s to be noted that the dose rate varies by a factor of 100, !

g
]

yet the figures in the
this wide range.

colwam are esssmtially constant evor

[} U’\!f‘i H}ED k




Center

We nov have a method of predicting the dovnwind dose rate one
hour after the explosion at any distance for vericue surface winds.
The method s to use Rovelle's predictione for the movement of the
surge in various winds. The time the surge reaches any point and
the time it leaves tha point are datermined for varicus points and
vind velocities. Ses Figures 1, 2, 3, and b for plots of these data.
Then the dose rate av .o: wowr at any point is given by,

K
dose rate at one hour = 17‘1 . I/"a ,
vhere K is the average constant determined from the Bixini-Baker

observations.

This dependence of dovnwind residual redistion on surface vind
is shown in Pigure 5¢

+ A similar analysis can be applied along a center line drawn
upvind from the point of the explosion and slong & line displaced
one mile off center and drawn Aowmrind.

Base Rurge

Line Upwind ' Osnter Line Dowawind

}
1 Mile ‘ / One Mile Off Center Line
Dowmvind
}

—— Wind

Pigure 6 and T shov the depeadence of the reeidual contamination
on wvind velocity along these lines. The upvind data as given by Figure
8.101 of ™Ibe Rffects of Atcaic Weapons” have bdeen adjusted to agree
vith the data of Pigures 6.91s, b, and c. By using Pigures 5, 6, and
T one can >btain at leas®t four points oo a constant 4oee rate cootour
line and drewv such coztour patterns for verious vind velooities.
Examples of ouch contours sre shown in Pigures & and 9.
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1. “The Effects of Atomic Weapome,” Ame 1950, U. 8. Govermment
Printing Office.

2. "Charecteristice of the Base Owmge” by Roger Revells. AFPSWP
Technical Litrary Pile Masber 10-3.
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FIGURE 2

MOVEMENT OF BKSE SURGE IN.A 10 KNOT WlND
MEASURED FROM POINT: OF EXPLOSION -
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