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DISCLAIMER

This document was prepared as an account of work sponsored by an agency of the { nited States Government.
Neither the United States Government nor the U niversity of California nor any of their employees, makes
any warranty, express or implied. or assumes any legal liability or responsibilits for the accuracy, com-
pleteness, or usefulness of any information, apparatus, product, or process disclosed. or represents that its
use would not infringe privately owned rights. Reference herein to any specific commercial products, process,
or service by trade name, trademark, manufacturer, or otherwise, does not necessarily constitute or impls its
endorsement, recommendation, or favoring by the U nited States Government or the U niversity of California.
The views and opinions of authors expressed herein do not necessarily state or reflect those of the U nited
States Government thereof, and shall not be used for advertising or product endorsement purposes.

This report has been reviewed by the Federal Emergency Management Agency and approved for

publication. Approval does not signify that the contents necessarily reflect the views and poli-
cies of the Federal Emergency Management Agency.

Work performed under the auspices of the U .S. Department of Energy by Lawrence Livermore \ational
l.aboratory under (ontract W-7405 Fng-48.
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Results of Calculations of
External Gamma Radiation
Exposure Rates from Local
Fallout and the Related
Radionuclide Compositions
of Two Hypothetical 1-MT
Nuclear Bursts

Abstract

This report presents data on calculated gamma radiation exposure rates and local sur-
face deposition of related radionuclides resulting from two hypothetical 1-MT nuclear bursts.

Introduction

In the past, we have calculated the normal-
ized external gamma radiation exposure rates that
resulted from local fallout from the Nevada Test
Site (NTS)! and from Pacific tests.? These calcula-
tions have been used in the reconstruction of radi-
ation doses downwind. More recently we were
asked to make similar calculations to assist in the

development of criteria for the acceptance of food
crops following a nuclear war. We have calculated
the debris from two types of bombs, one contain-
ing 2’U as a fissionable material (designated
oralloy), the other containing 2%U (designated
tuballoy).

Results

Results of the calculations of relative external
gamma radiation exposure rate and related radio-
nuclide ground deposition are given in the Ap-
pendices. Activation products created by neutron
interaction with the earth and other environmen-
tal materials present on the earth'’s surface are un-
important in the context of food and water
contamination and are therefore not included.
These calculations are described in detail in Ref. 3.
The output of the calculation has 30 decay times:
10 from 1 to 21 hours, 10 from 1 to 300 days, and
10 from 1 to 50 years. For each of these times and
for zero time, there are values of the external
gamma radiation exposure rate normalized to
1 mR/h, 1 meter above the surface, 12 hours after
the event; the associated values of uCi/m? for
each radionuclide; and the total pCi/m2.

Surface roughness effects are simulated by
using Beck’s values* of (mR/h)/(uCi/m?) for a re-
laxation length of 0.16 g/cm?. According to Beck,
the concentration of fallout varies exponentially
with soil depth, Z, according to the relation
C = Cye ™2 He defines relaxation length as 1/a.

Fractionation effects were simulated by the re-
moval of a fraction of the refractory nuclides from

the calculation. Calculations for each event were
performed for unfractionated debris and for debris
with 0.5 and 0.1 of the refractory elements present.

Each Appendix contains three sets of 11
pages of calculated results relating to each event.
Each set of 11 pages is marked Page 2 through
Page 12. Page 2 of each set gives the external
gamma-ray exposure rates and associated values
of total microcuries per square meter at 30 decay
intervals and at zero time. Calculated values for
each radionuclide at various decay intervals are
given in the remaining pages—from 1 to 21 hours
on pp. 3-7, from 1 to 300 days on pp. 8-11, and
from 1 to 50 years on p. 12. The value for each
activation product at zero time is estimated from
measurements performed on debris samples taken
by aircraft from events of about 1-MT yield. When
no estimate can be made, the value appears as
zero. Fission products were calculated from typi-
cal fissioning nuclides and neutron energy spec-
tra.® Note that the totals at zero time include only
the nuclides listed on pp. 3-12, not all nuclides
present at zero time.

This work was funded by the Federal Emer-
gency Management Agency.
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Appendix B

Detailed Results for a 1-MT Burst with
28U as the Principal Fissioning Species
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Center for Planning and Research, Inc.
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Attn: William F. Christian
333 Pfingsten Road
Northbrook, IL 60062

SRI International
Attn: Richard Foster
1611 Kent Street
Arlington, VA 22209

..............
......




DA SOAASAGA NN AAA U I SR st = " - v TRV - "
L}
System, Inc. Directeur Organisatie Bescherming Bevoling
Attn: John Billheimer Ministry of Interior
P.O. Box U Schedeldoekshaven 200
Los Altos, CA 94022 Postbus 20011
I 2500 The Hague
The Center for Strategic and International Studies Netherlands
h 1800 K Street, N.W.
- Washington, DC 20006 Direction de Ja Securite Civile
- Ministere de I'Interieur
- Canadian Defence Research Staff 18 rue Ernest Cognac
. Attn: Dr. K. N. Ackles 92 Lavallois (Paris)
2450 Massachusetts Avenue, N.W. France
Washington, DC 20008
Civil Emergency Planning Directorate g:: dl::::lv:ife:n{lzlforsvaret
- North Atlantic Treaty Organization Postboks 12
" 1110. NATO Oslo dep
- Belgium Oslo 1
Dr. Ing. P. G. Seeger Norway
. Forschungsstelle fiir Brandschiitztechnik S
. University of Karlsruhe (TH) Bendesn?mlstenum des Innern
N 75 Karlsruhe 21 Graurheindorfer Strasse 198
y 300 Bonn 1
b, Postfach 63380 3

West Germany

Dr. Vilhelm Sjolin

Director of BRANDFORSK

The Swedish Fire Research Board
6-115 87 Stockholm

Sweden

Jefe, Seccion de Estudios y Planification
c/Evaristo San Miguel, 8

Madrid-8

Spain

4 L |

Secretaire d’Administration

Ministere de |'Interieur

Direction Generale de la Protection Civile
Rue de Louvain, 1

: 1000 Brussels

» Belgium

Ministero dell’Interno
Direzione Generale della Protezione Civile

o 00100 Rome

- Italy

X , L
e Directeur de la Protection Civile
“ P ’ .

- Ministere de I'Interieur

k‘:: 36 rue J. B. Esch

.. Grand-Duche de Luxembourg
! Director, Civilforsvarsstyrelsen
Stockholmsgade 27

; 2100 Copenhagen 0

’ Denmark

West Germany

Servico National de Proteccao Civil
Rua Bela Vista a Lapa, 57

1200 Lisbon

Portugal

Ministry of Social Services
11 Spartis Street

Athens

Greece

Civil Defense Administration
Ministry of Interior

Ankara

Turkey

Almannavarnir Rikisins
Reykjavik
Iceland

Home Office

Scientific Advisory Branch
Horseferry House

Dean Ryle Street

London SW1P 2AW
United Kingdom

Stato Maggiore Difesa Civile
Centro Studi Difesa Civile
Rome

Italy

B S R
1) -.l.'\.l‘-.l. . AR AR IR
- .. .N -h- ... -N. ...- .-.‘ ----- .I '! ‘l ‘Q -

. A S REAGSCADANA
ARSIV S S YR R R RS S IR VRO IA

T e ta® s Tt Tt
Y

'
DN
LAY, D

U
T Y







