
R D-A151 976 RESULTS OF CALCULATIONS OF EXTERNAL GAMMA RRIDIATION /
EXPOSURE RATES FROM L..(U) LAMRENCE LIVERMORE NATIONAL
LAB CA H HICKS DEC 84 UCRL-53569 EMW-E-83

UNCLASSIFIED F/G ±8/7 N



- - - r W r--r . co

- 1.5

iL -

1111.25 11. jjJ1.6

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS-1963-A

A.'



UCRL-53569

Results of Calculations of .,,-
External Gamma Radiation
Exposure Rates from Local

Fallout and the Related
Radionuclide Compositions
of Two Hypothetical 1-MT

Ln Nuclear Bursts

Harry Hicks

Approved for Public Release: Distribution Unlimited
Prepared for the Federal Emergency Management Agency * .

Washington, DC 20472 ........

FEMA Interagency Agreement No. EMW-E-0883, Work Unit 3421B
Final Report, December 1984

n~~j SMAR 85

A-

: ~j. j~§ ~ ~. :. ::. ::;~i:- :§::.>::g :§ C .



.p ' .

This document was prepared a% an account ofwork sponsored h% an agenc. of the I nited State', .oernment.
Neither the I nited States (overnment nor the I nitersits of (alifornia nor an% of their emplo~ee%. make%
an, warranty. espress., or implied, or assume% an% legal liabilitl or responsibili% for the accurac%. corn-
pleteness. or usefulness of an information, apparatus, product, or process disclosed, or represents that it% 5

use would not infringe privatels owned right . Reference herein to an% specific commercial products, process.
or service b% trade name, trademark, manufacturer, or otherw6i , does not necesaril% constitute or impl. its
endorsement. recommendation, or favoring hi the I. nited States (Goternment or the t niver.it. of (alifornia.
[he views and opinions of authors epressed herein do not necessaril% state or reflect those of the t 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.

lork performed under the auspices of the I S5. D~epartment of Fnerg h% lawvrence lisermore National
L aboratory under Contract %% -74(l4 Frg-49.

. .. .. .... . .* .. .. . . . .- . ..........

i%



hd..

UNCLASSIFIED
XCEURITY CLASSIFICATION OF 

T
HIS PArE '*%am Pats Fnte-.d)

REPORT DOCUMENTATION PAGE READ INSTRUCTIONS
BEFORE COMPLETING FORM

V RPOR NUBER2. GOVT ACCESSION wo.1 'ECIPIENT'S CATALOG NUMBER

4. TITLE (nd SubtilIe) TYPE OF REPORT & PERIOD COVERED

Results of Calculations of External Gamma Radiation Exposure j Final Report
Rates from Local Fallout and the Related Radionuclide _________________

Compositions of Two Hypothetical 1-MT Nuclear Bursts 6. PERFORMING ORG. REPORT Nc.MBER.
________ ___ ________ _______________ UCRL-53569

7 AUTH4OR(e) S. CONTRACT OR GRANT NuNB~il',.

Harry Hicks EMW-E0883

*9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGI-AM ELEMENT. PROJECT. TASK

* ~~Lawrence Livermore National LaboratoryARAfWOKUINMES
P.O. Box 808 3421 B

* Livermore, CA 94550
It. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

December 1984
FEMA 13. NUMBER OF PAGES

*Washington, DC 20472 74
14. MONITORING AGENCY NAME II ADDRCSS(if different from Controlling Office) 'S. SECURITY CLASS. (of this report)

Unclassified
I50. DECLASSIFICATION DOWNGRADING

SCH4EDULE

* 16. DISTRIBUTION STATEMENT (of this Report)

APPROVED FOR PUBLIC RELEASE: DISTRIBUTION UNLIMITED

17. DISTRIBUTION STATEMENT (of the abstract entered it, Block 20, If differentl from Report)

19. SUPPLEMENTARY NOTES%

* 19 KEY WORDS (Continue on reverse stdo if necessary and !donty by block number)

Radiation Rates
Fallout
Radionuclide Compositions

20 ABSTRACT rCantiinuo o, reverse old* if moc..eeary an Identify by block number')

This report presents data on calculated gamma radiation exposure rates and local surface deposition of
A related radionuclides resulting from two hypothetical 1-Mt nuclear bursts. Calculations are made of the

debris from two types of bombs: one containing 23-1U as a fissionable material (designated oralloy), the
other containing 2

1"U (designated tuballoy). ~i.~~- -,.

D AN 7347 EDITION OF I Nov KtS ;S OBSOLETE UNCLASSIFIED
SEcuoRIy CLASSIFICA'IOE Or THIS PA.E When -a~ Fr!- I

%..........................................



UCRL-53569
Distribution Category UC-2

Results of Calculations of
External Gamma Radiation
Exposure Rates from Local

Fallout and the Related
Radionuclide Compositions
of Two Hypothetical 1-MT U

Nuclear Bursts

Harry Hicks

Approved for Public Release: Distribution Unlimited
Prepared for the Federal Emergency Management Agency

Washington, DC 20472
FEMA Interagency Agreement No. EMW-E-0883, Work Unit 3421B

Final Report, December 1984

Manuscript date: December 1984

LAWRENCE LIVERMORE NATIONAL LABORATORY
University of California * Livermore, California - 94550

Available from: National Technicai Information Service e U.S. Department of Commerce
5285 Port Royal Road *Springfield, VA 22161 *100r- .. fl. to~

I- -.--Z
....................... ,...... .... .•... t...........



- -- -

Contents

Abstract .......................................... I
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. 1
Results ......................................................................... 1

*References....................................................................... 2
Appendix A. Detailed Results for a 1-MT Nuclear Burst with MU3
as t-he Principal Fissioning Species .................................................... 3
Appendix B. Detailed Results for a 1 -MT Nuclear Burst with 2mU -

as the Principal Fissioning Species.................................................... 37
Distribution ist.................................................................. 71 .

Fri.

#,c A

C

-A - _ -

es . .

tea% 
P pt



Results of Calculations of
External Gamma Radiation
Exposure Rates from Local

Fallout and the Related
Radionuclide Compositions
of Two Hypothetical 1-MT

Nuclear Bursts A

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- development of criteria for the acceptance of food
ized external gamma radiation exposure rates that crops following a nuclear war. We have calculated
resulted from local fallout from the Nevada Test the debris from two types of bombs, one contain-
Site (NTS) and from Pacific tests.2 These calcula- ing 235U as a fissionable material (designated
tions have been used in the reconstruction of radi- oralloy), the other containing 2

-8U (designated
ation doses downwind. More recently we were tuballoy).
asked to make similar calculations to assist in the

Results

Results of the calculations of relative external the calculation. Calculations for each event were
gamma radiation exposure rate and related radio- performed for unfractionated debris and for debris
nuclide ground deposition are given in the Ap- with 0.5 and 0.1 of the refractory elements present.
pendices. Activation products created by neutron Each Appendix contains three sets of 11
interaction with the earth and other environmen- pages of calculated results relating to each event.
tal materials present on the earth's surface are un- Each set of 11 pages is marked Page 2 through -
important in the context of food and water Page 12. Page 2 of each set gives the external
contamination and are therefore not included, gamma-ray exposure rates and associated values
These calculations are described in detail in Ref 3. of total microcuries per square meter at 30 decay
The output of the calculation has 30 decay times: intervals and at zero time. Calculated values for
10 from 1 to 21 hours, 10 from 1 to 300 days, and each radionuclide at various decay intervals are
10 from 1 to 50 years. For each of these times and given in the remaining pages-from 1 to 21 hours
for zero time, there are values of the external on pp. 3-7, from 1 to 300 days on pp. 8-11, and " -
gamma radiation exposure rate normalized to from 1 to 50 years on p. 12. The value for each
I mR/h, 1 meter above the surface, 12 hours after activation product at zero time is estimated from
the event; the associated values of UCi/m

2 for measurements performed on debris samples taken
each radionuclide; and the total uCi/m 2. by aircraft from events of about 1-MT yield. When

Surface roughness effects are simulated by no estimate can be made, the value appears as
using Beck's values4 of (mR/h)/(puCi/m 2 ) for a re- zero. Fission products were calculated from typi- A
laxation length of 0.16 g/cM 2. According to Beck, cal fissioning nuclides and neutron energy spec-
the concentration of fallout varies exponentially tra.3 Note that the totals at zero time include only
with soil depth, Z, according to the relation the nuclides listed on pp. 3-12, not all nuclides
C = Coe  He defines relaxation length as 1/a present at zero time. -;

Fractionation effects were simulated by the re- This work was funded by the Federal Emer-
moval of a fraction of the refractory nuclides from gency Management Agency.
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Appendix B

Detailed Results for a 1-MT Burst with
23as the Principal Fissioning Species
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